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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 health 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 occupational 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 I, 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 illness, 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 illnesses 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 class-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 results 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 enabled 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. aI., 
2001 ). 

Hi 
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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. 

IV 
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Worker Protection Standards Training 
Based on the results 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 2006. 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 EI 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 
populations 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_ 

VII 
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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 bilingual staff 
(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. aI., 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 3D, 
2002 and ending September 29, 2006. 

SPECfFIC 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: I) Case Ascertainment, II} Data Collection and Analysis, and III} Education and Partnerships. 

I. Case Ascertainment 
• Enhance and pertect 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. 

II. 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 results for targeted prevention efforts. 

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

III- 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. 

PROCEDURE~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 aI., 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 aI., 2003). 

Reporting and Investigatory Authority for Occupational Pesticide Poisoning 
The Texas Occupational 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 collection and analysis of environmental and biological specimens. Medical records are 
crucial in providing key health related information and often identify the pesticide agent, occupational and 
contact information 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 anci 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 control centers located in Amarillo, Dallas, EI Paso, 
Galveston, San Antonio, and Temple. DSHS funds the 6 centers, and through language in the contractLal 
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 cent~·rs' 
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 to 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. 

II. 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 I 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 illness 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 involving 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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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. Flat 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 ://www2.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 protocol beginning 
January 1, 2004. 

III. 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 EI 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 materials for workers who routinely handle pesticides as part of 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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I. Case Ascertainment 

5 

Over the 4-year period September 30, 2002 through September 29,2006, the PEST Program processed t ,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 
Figure 2. Confirmed Acute Occupational Exposure in TX, Reported 
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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 less 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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Industry information was unknown for 17% of the cases. For those employees whose industries were known, 
18% were employed in the agriculture industry (figure 4). The wholesale and retail industry (collapsed) 
represented the second highest industry, along with the Professional and Related Services industry 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 
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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 healthcare 
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 all 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 outnumbered 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%)_ Race and ethnicity were unknown for 15% of 
the cases. The malority of workers were white (79%), and 30% 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 pesti cides 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 

Table 1. Exposures by Application Site 

EVENT SITE N % 
Agricultural 97 19% 
Private Residence 32 6% 
Institutions 49 9% 
Manufacturing 42 8% 
Commercial Facilities 111 21% 
Other 63 12% 
Unknown 130 25% 
Total 524 100% 

Figure 6. Frequency of Confirmed Acute 
Occupational Pesticide Exposures by Month 
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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 non-
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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 symptoms 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 
consistent 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 application. 
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Table 2. Exposure to Disinfectants 2002-2005 by Occupational Category 
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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 
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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 ill. 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 female school janitor mopped the walls of the schaal (in July) with a mixture of Comet, Bleach, 
Measure Up and White Drum (for stripping 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 female 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 fumigated 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 understood 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 %), and flipchart (19%) with 68% of the respondents indicating that the training was 
provided in Spanish. 
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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. 
Additionally, 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 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. 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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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. Outreach has also targeted 
children of agricultural workers, who often work in the fields themselves. 

Figure 8. Educational Outreach Activities by County, FY 2002· 
FY2006 

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 illnesses 
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 raise awareness of the occupations at-risk for 
exposure. Outreach targeted elementary schools located within y.; 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 exposure, including 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 Jet 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 organochlorine 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 EI 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 until 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 cleaning 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 Agricultural 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 associated 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 results of the Texas Farmworker Protection Survey that the program conducted suggest that 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 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 poor pesticide management. 

The data collected over the last four years demonstrate the extent to which human pesticide exposure is a 
public health problem. As eVICJenced 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 identification of cases. Many employers do not always orientate their employees on the proper 
use of pesticides. Additionally, workers often ignore the warning labels and do not protect themselves by 
donning the proper PPE; actions which increase the potential for exposure. 
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Publications 

Calvert GM, Petersen AM, Sievert J, Mehler LN, et al.: Acute Pesticide Poisoning in the US Retail 
Industry, 1998-2003_ Public Health Reports, in press 

Related Specific Aim: Data Col/ection 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 Illnesses 
Associated with Pesticide Exposure at Schools. JAMA 294:455-465_ 

Related Specific Aim: Data Col/ection and Analysis 
Despite Integrated Pesticide Management laws (Texas has law), children and school 
employees 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 0, Thomsen C, Male D, Beckman J, Arvizu E, 
Lackovic M (2004) Acute occupational pesticide-related illness in the US, 1998-1999: Surveillance 
Findings from the SENSOR-Pesticides Program. Am J Ind Med 45:14-23 

Related Specific Aim: Data Col/ection 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 Col/ection and Analysis 
Poison control data was analyzed for lindane exposure incidents. There were 528 reported 
human exposures. The majority 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, Baum L, Thomsen C, Male D, Shafey 0, 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 
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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 Illness 
Associated with Mosquito-Control Efforts-Nine States, 1999-2002. 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 informational sources for pesticide toxicology and medical monitoring of pesticide-exposed 
workers. 
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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 Labor 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 

Racial Category 

Hispanic or Latino - 32.9% 
Not Hispanic or Latino - 67.1 % 

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 
HEALTH SERVICES 

Next Rule» 

TITLE 25 

PART 1 
CHAPTER 99 

RULE §99.1 

TEXAS DEPARTMENT OF HEALTH 
OCCUP A TIONAL DISEASES 
General Provisions ' 

(a) Purpose. This section implements the Texas Occupational· Conditions Reporting Act, Health and 
Safety Code, Chapter 84, House Bi112091, 69th Legislature, 1985, which authorizes the Texas 
Board of Health to adopt rules concerning the reporting and control of occupational conditions. 

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

(I) Case--A person in whom an occupational condition is diagnosed by a physician based upon 
clinical evaluation, interpretation oflaboratory andlor 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, abnonnal 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 human, including all infonnation 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. 

(I) 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 authority may authorize 
a staff member to transmit reports. 

(2) It is 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, or other evidence suggestive of a 
-eportable condition 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 
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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 alternative, 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) Ifby mail or courier, the reports shall be placed in a sealed envelope addressed to the attention 
of the Noncorrununicable Disease Epidemiology and Toxicology Division, Bureau of Epidemiology, 
Texas Department of Health, 1100 W. 49th Street, Austin, Texas 78756, and marked "Confidential 
Medical Records." 

(8) Ifby 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 degree 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 oflocal health jurisdiction, the local health 
authority 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, sel(, race/ethnicity, method of diagnosis, and relevant occupation(s) and employer(s) of the case, 
and identity ofthe reporter, are: asbestosis, silicosis, blood lead levels at or above 25 micrograms 
leadl! 00 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 body tissues, fluids, or discharges and of materials directly or 
indirectly associated with the case, as may be necessary in continuation 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 hislher designe~ shall make appropriate recommendations concerning the hazard. 

(I) Confidential nature 0 f case reporting. 

(1) All case reports received by the local health authority or the Texlls Department of Health are 
confidential records and not public records. These records will be held in a secure location and 
accessed only by authorized personnel. 
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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 ofthis §99.1 adopted to be effective October 11, 1985, 10 TexReg 
3766; amended to be effective March I, 1998,23 TexReg 1581. 
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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, efr. May 23, 1997. 

§ 84.002. DEFINITIONS. In this chapter: 
(1) "Health professional" means an individual whose: 

(A) vocation or profession is directly or 
indirectly related 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 national 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, efr. Sept. 1, 1989. Amended 
by Acts 1997, 75th Leg., ch. 245, § 2, eff. May 23, 1997. 

§ 84.003. REPORTABLE CONDITIONS; RULES. la) 
Asbestosis and silicosis are occupational conditions that are 
reportable to the department. 

Ib) Blood lead levels in adults are laboratory rindings that 
are reportable to the department as provided by board rule. 

Ie) The board may adopt rules that require other 
occupational conditions to be reported under this chapter. Before 
the board requires another occupational condition to be reported, 
the board mus t find that the condition: 

(1) has a well-understood etiology; 
(2) results predominantly from occupational 

p.xposures; a nd 
(3) is preventable. 

Id) The board shall maintain a list of reportable 
cond.!.t ions. 

(e) The board shall adopt rules necessary to administer and 
ill1piement this chapter. 

,\cts 1989, 71st Leg .. ch. 678, § 1, eLf. Sep>:.. 1, 1989. Ame nded 
by .".cts 199 7 . 75th Leg., ch. 24,). 5 2. eft. !·!a y 2}, 1997. 

~ 84. OO~. REf-OWl It·;r, Pf')UI REr·IE/ITS . I~I 'Ihe f o ll Q~lng 

p"2'rson:; sha ll !'" cpo r!... cases or s'.Jspp.cted C':"I::; ~S of !"epJr~abl e 

r· 'j ndltions to ~he rlpp~rt~ent: 

III a. ;:'~lYS~ Clu:~ · .... ·ho d,aljil CJses ")r treat:, the lr.l'"li·/,-du~L 



with the condition; 
(2) a person who is in charge of a clinical or hospital 

laboratory, blood bank, mobile unit, Dr 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 

(31 a health professional. 
(bl 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, 1989. Amended 
by Acts 1997, 75th Leg., ch. 245, § 3, eff. May 23, 1997. 

§ 84.005. 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. 

(bl 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 thr eat to the public health, 
subject to any limitations or conditions prescribed by the 
legislature. 

(c) Subject to the confidentiality requirements of this 
chapter, the department shall evaluate the reports of occupational 
conditions to establish the nature and magnitude of the hazards 
as s ociated 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 authorized 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, eft. Hay 23, 1997. 

§ 84.006. CONFIDENTIALITY. (al All information and 
records ~elating to report a ble conditions are confidential. That 
information may not be released or made public on subpoena or 
othen'lise, except that release of. informat.ion may be made: 

(11 [or statistical purposes, but only if a person is 
not ~dentified; 

(2) with the consent of each p erson iden ti fied in the 
information released ; or 

(3) to medical pers ollnel in a medical emergency to the 
ext~r.t necessary to protect the hea lth or 1 i.fe of the named person. 

(b) The board shal l doopt rules establlshillg procedu res to 
ensure that all informati.o n and records malnt;nr.ed DY the 
departme nt ~lnde[ this ch~pt er are kep~ contlden~ial and protected 
froon releAse to I,.;na ll,:r.orlz erl per:;ons. 

Ar:t3 1980, J: s ~ LECJ ,. C~!, 678 , § 1. eff. Sept. 1. 1 '1~9 . I'J""!encled 
Ly J._,:t~ ! 9 f j'l , 7S;.h Leg " ch. -; ~=:.. ~j ':1 . ...:[: r'-:.:1·1 ?j, 1J ,-)7. 



§ 84.007. INVESTIGATIONS. (a) The department shal l 
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 commissioner's 
designee may enter at reasonable times and inspect within 
reasonable limits all or any part of an area, structure. or 
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. 
IE samples are taken, a corresponding sample shall be offered to the 
person in control of the premises for independent analysis. 

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

Acts 1989, 71st Leg., ch. 678, § 1. eff. Sept. 1, 1989. Amended 
by Acts 1997, 75th Leg., ch. 245, § 6, eff. May 23, 1997. 
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WORKERS' COMPENSATION COMMISSION 
c;b. Ml2 

§ 402.083 

(1) race, cthnicity, and sex of the claimant; 

(2) classification Of the injury; 

(3) amount of wages carnod by the claimant before the injmy; and 

(4) amount of compensation received by the claimant. 

}.ds 1993, 73rd leg. cit. 269. § I. df. Sept. I. 1993. 

HIsIodc:ol and Statatoq Notes 

J'rioc' I.-.: 
k:U 1983.68'" lq. p- Ula. elL -483. § 2. 
V<rn<m's Ann.CivSL an. 8307. §§ 3a. 3d. 

WoticC'l'3" Colli", 'm C=Ol096. 
WESl1.AW Topic No. ~ 13. 
Cl.s. Workmca's Campcus:Won § 385. 

~ 1989.71$1 Lq;. 2nd CS. ell. I. § 2.13. 
Vcmaa·.Ann.Civ.sL an. 83O&-2.I3(c). 

§ 402.083. ConfidentialIty of Injury lnfonnaLlon 

(a) lnformztion in or derived from a cbim file regarding an employee is 
confidential and may DOt be disclosed by the commission o:cq>t as provided by 
this subtitle. 

(b) lnConnation coocci-ning an employee who has been finally adjudicated of 
wrongfully obtainioll payment under Section 415.008 is not confidential. 

Ads 1993. 73rdleg.clt.269.§ 1.cff.Sept. 1.1993. AmcndedbyAC1S 1995. 74th1.cg... 
ch. 76. §§ 9,42. 14,49. crf. Sept. I. 1995. 

Revisor's NoIc 

The source law refers 10 an employee adjlldi='ed or ··",.ongfully obtaining 
pa~mcnl undcr Section 10.04 ur this Act." meaning V.A.C.S. Article 8308-10.04. 
Th~ pt:rtincn' part or Scction 10.04 is rniscd :c; s..'ction 415.008, and .'he 
f"C'\'iS4!d law reflects this chang~. . 

Historical and Statutory Not<s 

The 1995 .amendment.. to conronn (0 Acts 
1993. 73rd lcg... ct.. 900. § 1.01. in sub=. (b). 
IOllowing "~15.008-. dd<:led ·or (his code or 
Section 32..51. PeTtal Codc:.-. 

Prl<n-l.aws: 
Acts 1977,65Ihlq.p.2005.ch.801.§ 3. 

Acts 1981. 67~. L.o.l1 .. p. 2152. d •. SOI.§ 2. 
Acts 1987. 70>h L.o.l1. eh. 1052. § 1.18. 
Vemon'.s Ann.Ch".SL ;art. 8307. § 9.1.. 
Iv=u 1989. 71>1 L.o." .. 2nd C.5 .. ct.. 1. § 2JI. 
Vernon's Ann.Ch'.Sl. :In. 8308-231(2). (b). 

UbraryRd'erenoes 

R«ords =30. 31.33, 58. 
Workrers' Compengt~ ¢;>I1096. 
WES'T1AW Topic Nas.. 326.413. 
CJ.5. Crimirul La ... §§ 449 La 450. 

715 

CJ.s. R=rds §§ 60. 62 (0 63. 65. 74 10 93. 
95.10-1 (.0 IDS, 107 (0110. 

CJ.s. Wonmc,s Compensation § 385. 
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§402.090 WORKERS' COMPENsAUON ~~ 
TItles . ~ 

§ 402.090. Statistical Information· 

The commission, the r=cch center, or any other governmental agency ilia 
prc:pare and rueasc: statistical information if the identity of an employee is DO

Y
! 

explicitly or implicitly disclosed. 

Acts 1993. 73rd Lcg~ ch. 269, § I, df. Sept. I, 1993. 

HIstoriod ODd SWatory Notes 
Prioru-: 

ADs 19n. 6SLh Leg... p. 200S. cb. SOl. § l. 
ADs 1981, 671h Leg... p.2IS2.cb. SOl, § 1. 
Aa3 1987, 70th Leg... en. 725, § I. 

Wcdc:rs" ~ 5 'ina c:al076. 
WESlUWTopic NQ.~I3. 
c.J.s. Wori:mca's cc"",""'Ir..."..,'li<;"' .. § 378 . 

. ' . 

Acu 1917. 7O\b leg., ch. lOSl, § ':18. :-
Vcmoa's Ann.Clv.sL art. 83(17, §§ Je. 9a. 
Aa319B9, 71st Leg... 2nd c.s~ ch. I, § 2..31 
Vcrnaa's Ann.Civ.sL art. 8308--Z.38. • 

§ 402.091. Fallure to Malr .... ln Coa.6dcntlalltj; Offense; Penalty 

(3) A ~n c:.ommits an offense if the pcr.;on knowingly, intentionally, o'r 
redlessly publishes, discloses. or disoibutes information that is confidential 
wwler this subchapter to a person DOt authorized to receive the infoIlIl2tion 
d.irectly from the co~n. 

(h) A person commits an offense if the person knowingly, intentionally. or 
redlessly =ives information that is confidential under this subchapter and 
that the person is not authorized to recdve. 

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

(d) An offense under this S<;,Ction may be prosecuted in a court in the county 
where: the infonnation was unlawfully received, published, disclosed, or distrib· 
uted. 

(el A district· court in Travis County has jurisdiction to enjoin the use, 
publication, disclosure, or distribution or confidential infonnation under this 
sectiorL 

Acts 1993, 73rd leg., eh. 269, § I, ill. $cpL I, 1993. Amendc<i by Acts 1995, 74th Leg., 
cit. 980, § 1.18, ill. S<pL I, 1995. 

Historical ...,d Slatutory Notes 

"The 1995 amendment. in subscc.. (d), dckted 
subd. (1), .nd """",-..I the dcs;gnation from 
""bd. (2). Prior to .m<ndmcnl., subds. (I) and 
(1) rod: 

-(I) TI6Vis County: or 

-(2) lbe eo'(mly \l,.ncrt: lhc: infOC"nl2uon ~ 
unbwfully rttcivcd. published. disdoscd, .,.. 
distn "buto:!. " 

-Ca) TIle chang<: in law made \0 Subtitle A.. 
title 5, uhor Cod(', lrt this Act applics only 10 .a 
~hy or s:;a.n.ction r~ an offense comrniu.ed on 
or after lhc: dTec1.h'C date of this AcL 

"Cb} For purposes of this section. an o~cruc 
is com milled before the dTcct.ivc: date of this Act 
it any dancnl of the orrcnse ~ befon:: ~l 
date. 

Sa::fion 1.58 of the 1995 amc:nth.tory .act pro- "(c) An offense commincd. before the effective 
vid"" d,al<: of this Aa is governed by the law in dfcd 
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§ 16.03 INCHOATE OFFENSES 
l1de 4 

and m.~ be fondLed 10 the Department 01 Pub· lion of seized propeny by Article 18.1 B. Code of 
lie Safety in lhe nwtncr provided (or disposi. Crimin.al Proa:d.un:.·· 

, Punishment.. stale jail rdony. sec V.T.CA pc::naJ Code. § 12.35. 

Noles of DedslODS 

5 .. 11<>. ~ cleW' .........nag ~ I 

I. S .. Uon __ dcuJ1 reconliag .,uaa 
U .. by • counly o(any m<eh.anial or clcdri· 

aI devKc: WI .. laChes 10 • Idcphonc ~nc and 
is capable 01 recording outgoing numbers is 
prohibiLed by Ihi:s s<aion. Op.Auy.Gcn. I 988. 
No. IM-98l. 

Rqanll ... whclhcr a dcvic.e is • pcIl rcgisIu. 
Ihc ..... of such device ... proleC1 SUIc pnlpCny 
by """'nling thc DriP .• of incomiaS =->i. 
CLlions &:S 'NIdI as outgoing Dumbers caBcd in 
onIcr 10 p=I thc public from P"1inc lor 
prinlC ails is pennissl"lc unckr subd. (d) of 
Ihi:s section (Op.Auy.Gcn.1988. No. JM-98J 
";!hdrawn). Op.AItY.Gcn.1989. No. JM-Ion: 

§ 16.04. Uohwful Ac=ss to Slored CommunlcaUons 

(a) In this sectio~ "electronic communication.·' ··dcctnJnic storage.'· "user." 
and "wire c<>mmunic:ation" have the meanings assigned to those terms in 
Article 18.21, Code of Criminal Procedure. 

(b) A person· commits an offense if the person obtains, altus, or p'cowts 
authorized access 10 a wire or dcdronic communication while the c<>nunonic:a· 
tion is in electronic storage by: 

(I) intentionally obtaining = without authorization to a facility 
through which a wire or electronic communications service is provided; or 

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

(c) Excepl as provided by Subsection (d), aD offense under Subsection (b) is a 
Class A misdemeanor. . . 

(d) If commil1ed to obtain a benefil or 10 harm another, an offense is a state 
jail felony. 

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

(I) the provider of the wire or electronic communications service; 

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

(3) Article 18.11, Code of Criminal Procedure. 

Added by Acts 1989, 7 lsI Leg., ch. 958, § 3, elf. Sept. I, 1989. Amended by Ads 1993, 
nrd Leg., eh . 900 . § 1.01, dL Scpl.. I. 1994. 

Historical and Statulory Notes 
AnOlhcr § t6 .04 as added by Acts 1989. 7h1 lowing rd'cn=:ncc:s La subsections. &~ -ol 

Leg .. ch. 1166. § 7 was renumbered as § 16.05 ",e. sectio."· and rewrote rubscc. (ell. whIcb. 
by Acu 199<1. 71 s\ Leg.. 6'" C.S.. ell. 12. previously r=d: 
§ 2(24). .~.I 

d L •• _ d " If commiued for pu~ Q( OO~ The 199J 3mcJ'l mcnt, in su~. (e' OiIn in . r----
the introductory 'paragraph of subscc. (c) . Cal. advanugc. m", licious dest ruction or d..a.nu.gc:.. or 
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OFFENSEs~ AGAiNST pi!OPt:~ 'l 'd~SEs AGAINSt P.ROP~ " , ' ,:§ 33,O~ 
" Tille' 7 ~1I. 'I ' " ' 

. ' ' , "'," "" '", , ' , f 1 ," " , (13) "Eledric utility" bu the' meaning assigned by'Sabsedian (e). Section S. Public 
' , ,,' UtilityRegulal.ory.'~..ct~.,1~ Vernou·.Xex:asCivilSbtutes). ' ' _,' _ " 

, .. . ''':', ,' , " " ! (14) "HanD".includes porl:iaI or t.rtal alt=tion, damage, 0<: . = or stored cWa. 
amumic:ate with, stare data in, retrimo or ~tem>ptioD. Ot·io,j,pata. sernc.s., iDtroductigi>. oC .a compater, Viros,"<>r .any. oUier 'loss, 
~ in, or otherwise make ,use or aJI1 I . disadvinbj:e, or iI\iury that migbt reasonab.IY Qe'mlfen!d as a result. or !he "dol's conduct.. 

.....,.." 4S""puter progrom, or """l""Ie<' &]lUm. (l5) "OwDer" me:ms a por.!QIl wba: • . • 
oo.mtaf: . " . ' '. W has title to the·property. possession QCthe'F!'perty, ... belherlawful'or oot, or a 
rnd by • victim, incIuding ' the TaIDe 01 rrmJoeY, i gruter right to P ss'ion of the property th:m t1!e ~.' . 
WIL ..... aableby.theall'ense; or .,' (B) bas ,lberigbtto·~~totheFoperty;'.or 
be ~ to ftriCy that a computer, aimput.er . (C) is the \icmsee of dm. or eom~ soltw2re. '. ., 
Iter ~ 'W2S DOt. altered, ""Iaired. dmooged, . ' . . • ... .. ' . " . 

. . . (16) "Pr:!>pert1',""""""... _.. .. ,. '. . ', ... 
. w tancJbIe or inlaDglble po!i-soml property including a computa-. eompuln- system, 

- • penoa ~ 9'WllS or operotes • telephone 
"'" ar !aciIiIies Cor the amveymJa!, Ir;m""i"ioll, 
..,."..".,.., compeimti"" from pem!aS who.lISe .~ 

~ optical, eI.edroche.mical, or othor high­
s Iogia.I. arithmetic, ar memory functions by the 
poises .M includes all input. oatpat, p- . ng. 
e eoonertO'i or related to the deviee. . 
ll.ei' =t/"n o! two.or more oomput.ers or 
line, at' other commUDic:ati01l medium with the 

te compcrters. : 
red 80t at cIa.ta.representing coded insIradioas · I 
mputer amse the c:cmpater m p-oeess d2ta or ; 

I.urt oJ !he use of a eomputer, the intarJll2tion 
>parting !be cmnpu!er, including c:ompate-Ifme, 

oatiaa at i. COlIIp<ller at' ""mputer netwadc With 
physieal facilities sapportiDg the· computer or 

er ptogl2l11s, procedures, mel ....",-,ted 
plII1put.er. compater oystem, or computer 

ed oomputer program or other &et of instrue­
~ system, or program that is 6jleCi1icaUy 
r or m affect !he other prog=ns or files in the 
ed program or other set of instr1l<tions to one 

information, kn~. !acts, COIlCOpts, or 
'""" prepared in a ComWi%ed manner and is 
r Iitared or- processed. or bas been 5tored or 
odiecI iD JmY Carm, including bat DOt limited to 
1= 5tor.oge !Dedi:!, and pun<:bc:mIs, or may 

qrater. 

by a pe=m Iegolly authariz.ed to ad; for the 

lectioa 31..01, or iadured by 'coertioo; 

s not ~y authoriud to ad; far the owner; 

'outh, menW disease or deled, or intariciliOD 
reason:ahle property dispositions; 
of au offense; or 

r which the CO'llSent was given. 

anpnln- netwo<i<, eompata ~ or data; or :, ' .' '.. ." .:-. ' . ". ". 
(B) the use oC a compater. computer system, computer Detwork, computer &<>ftw=e. or 

cia1&. • . . • ". '. . .. . ' . 

AlDcnd<;dby.Ads J9!l7, 75<h l4. cD.~ i .1, elf. Sept. I, 1997. .. ' , 
Hist.oriaJ and SLatutory N"tes 

Im~lalloA 
Acts 199'!, '7Sdo Lq;, cD. 306, In !he deMilio. of 

"_, SOlbstiblt<d "compot<r ~ computer 
progrzm. or _poia- .y...,m" far "CIIIDpJ!.er sys­
tem, or """JlOI6 networl('; m...n.iI. dclinitiOD 

of ">ggreple _'"; o:od ~ • ddWlion or 
"CIlIZIpIIa' MaZritJ ~", ..t.ich n::od: 

"'CampaIa- ......,;q.Q5tea>. mc:ms !he de-. 
dp. JI ... "'odu .... ·O;' .u...-'--=-eo ilia the 
penGO r-span9bIe for !be __ aDd "'" or. 

. __ omploy.i to .-..trid !he f!SC 0( !he 
compot.er to p<rtlcIlhr per-.. or .... or tha, 

'" the·_ or .......... 0( cbu -.d ...- '=in­
tainod by • ~ in -..bich the ......... or 

§ 33.02. Breach of <Amputee Security 

licensee: is entitled ~ Ii:t.oTe or mainUin the d2b 
anp\o)" to .~= to !he data." 
SectiOD 7 or Acts 1997. 75th Leg, elL 396 pll>-

,;des;" . 

. ·"n.i"M.elfCd~l, .lm: Th. 
d=,.. io law '=de by !his J,d. >ppIy. only to an 
alY'mse cammir.ted OIl or after t.K dI'edlve date. of 
this Ad.. An off ..... c:a:oI>Iillel bet .... September 
L 1997. Is ~ by !be'bw in dl'od- when th. 
oR'..... .... conuaitt.ed, aad the ICIl'1na \;lw is 
COnllnuc::d ill dl'o:d rar ilia purpase. . For ~ 
or this 5eCtioa. aa Oa'eDSe was cotnmitlt!d. before 
the~octi .. date 01 this Ad II' _ dement'of the 
offense CC<UrT'<d bet .... lhatc!a ..... • . ' .. ' 

(a) A ~n eommit:s an offense if the person knowingly 0<CeSSeS a computer. eamputer 
ne_rk. or compuln- syste,p witboot the elTective consent of the owner. 

(b) AIl offense and..- this section is a Class B lDisdeme.1DOr nnless in committing the 
o/fense the actor knoWingly obtains a beoefit, defrauds or harms another. or alter.;, cWuages, 
or deletes property. in which event the offense is: 

(1) a Class A misdem~or if the aggreg;<te amount involved is \ess than $1,500; 
(2) & atate jail felony if: . " . 

W the ~ amount Wvolved is $1,500 or more but \ess than $2O.()()IJ; or 
(B) the ~ anJOUDt involved is \ess than .$1.600 and ' the dele..ndant has been 

previously ronvicted two or more time;s o( au offense under this chapter; . . 
(3) a Celony of the third degre> if the aggreg:>.te ';;'ount uNolved is $20,000 Dr more but 

less than $100 000: . .. .. . . . .. ' .: '. . 

.. (4) a (elo~; o( ilie sec,;nd degr<i' if the ~te ·.:mouot.inv,,"lved is. $100,000 or more 
but lesS'than $200,000; or . . 

(5) a felony .ot the. first degree if the ~ amount iIrvolved is $2OO,o-JO or InOre. 

(e) <Blank). . . 
(d) A person who his I subject 10 prosecution under thiS section and any other section of 

this code may be P"""""rted under either or both sections. 
Amonded by Acts 1997. 'IOIh l4. ch. 306, § 2, ctt Sept. 1, 1997. 

1 So ill CfI7'Dlled. biD. 
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TEXAS WORKERS' COMPENSATION COMM.(SSION (TWCC) 
STATEMENT OF CONFIDENTIAUTY 

AND 
USER INFORMATION SECURllY AGREEMENT 

RE: Information obtained from mcc records during the course of employment with the- Texas 
Department of Health (TDH). 

I, the undersigned, an employee of the Texas Departmental Health, 
a state agency, hereby declare in this statement that any and all infonnation from the TWCC files 
obtained by me during the course of my employment with TDH shall be kept privileged and conffdential. 
I understllnd that I shall not disclose any information contained or derived from any TWCC claim 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. I understand that 
I will belhave been assigned a personal user 10 which I will use to activate access to the lWCC computer 
system. I understand that I will be held personally accountable for my actions and any activity perfonned 
under my user 10. Under 110 circumstances wiU I allow my user 10 and confidential password to be used 
by any other individual, nor will I use one belonging to someone else. I will not enter any unauthorized 
data, make any unauthorized changes to data or disdose any infonnation without prior written 
authorization. 

Unauthorized access to a computer, computer network. or computer system without the effective consent 
of the owner is a criminat offense. Such an-offense is a Class B misdemeanor under Chapter 33 of the 
Texas Penal Code, which is punishable by a fille not to exceed $2,000; confinementlnjail fora term 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: from a 
~ne not to exceed $4,000 and/or one year in jail to a fine of not more than $10,000 and confinement in 
_ ie state penitentiary for a period of not less than five years normore than ninety-nine years, depending 

J on the aggregate amount involved. (See attached copies of Texas Penal Code) 

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

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

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

Signed this ___ day of of ___ . 

Employee S'gnature '* 12 SS NUr:'!.b.r (not mandatory - (or identi fication only) 
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November 9, 1995 

Dr. David R. Smith. M.D. 
Commissioner of Health 
1100 West 49th Street 
Austin. Texas 76756-3199 

Dear Dr. Smith: 

. Please find enclosed the executed memorandum of understanding between t~e 
Structural Pest Control Board and the Texas Department of Health. Bureau of 
Epidemiology. If any further Information or clarification is required, contact · 
June Ann Moncrief. Depuly Administralor at (512) 835-4066. 

Sincerely. 

~hf!l~ 
Executive Director 

cc; Roger Borgelt 

Enclosure 

l~ ______________________________ -~ 



I. Purpose 

MEMORANDUM OF UNDERSTANDING 
BETWEEN 

STRUCTURAL PEST CONTROL BOARD 
AND 

TEXAS DEPARTMENT OF HEALTH 
BUREAU OF EPIDEMIOLOGY 

The purpose of this Memorandum of Understanding is to formalize a 
working relationship b~twean the Texas Depart:lnent of Health, Bureau 
of Epidemiology and the structural Pest control Board, to reduce 
occupational illnesses and to assure a safe and healthful 
workplace. This agreement describes the infotmatlon.needed from 
the SUuctural Pest Control Board that will allow the Texas 
Department of Health, Bureau of Epidemiology to provide appropriate 
follow-up of occupational pesticide poisoning. 

II . 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 ha~ardous 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 the Texas Department of 
Health: 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 Envirorunental and Occupational Epidemiology Program, Texas 
Department of Health , Bureau of Epidemiology 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 accompl i shed through 
contact with the physician, employer, and employee. 

III. Procedure 

To better meet its legislative mandate, the Texas Department of 
Health, Bureau of Epidemiology viII contact the Structural Pest 
Control Board when it is notified of a suspected or confirmed case 
of pes ticide poisoning related to structural application . The 
notification will provide as much information as can be made 
available 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 Epidemiology. 

When the 
pesticide 

Structural Pest control Board is notH ied of human 
exposure, the Texas Department of Health, Bureau of 
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EpideJniology will be contaoted and provided with the intormation as 
required by the Texas Administrative Code. Coordinated 
investigations of occupational pestioide pOisoning cases 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 employer, employee and family 
member interviews and answe:r other ·health related concerns. The 
Texas Department of Health, Bureau of Epidemiology staft can assist 
in the on-site investigation to gather epidemiological information 
trom the employee, employer qr 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, moditied in writing by mutual 
consent of both parties or terminated by either party upon 30 days 
advance written notioe. 

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

~~ 'oava R. smith, M.D. 
Commissioner of Health 
Date: November 1. 1995 

....... TOTAL PAGE.OJ r · ... 
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TEXAS DEPARTMENT OF AGRICULTURE 

RICK PERRY 
Commissioner 

Dr. David R . Smith, M.D. 
Commissioner of Health 
Texas Department of Health 
1100 West 49th Street 
Austil1 .. T~xas 78756-3199 

Dear Dr. Smith: 

November 24,1993 

Enclosed is the Me.morandum of Understanding (MOU) that was developed to enhance 
the flow of infonnation between the Bureau of Epidemiology, the Texas Department of 
Health and the Te;o;as 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, 

ELk- 1iJUlJ.} 
Rick Perry 
Commissioner of Agriculture 

RP/DD/co 

Enclosures 

P.O. Box 12847, Austin, Texas 78711 • (512) 463-7476 



I. Purpose 

MEMORANDUM OF UNDERSTANDING 
BETWEEN 

TEXAS DEPARTMENT OF AGRICULTURE 
AND 

TEXAS DEPARTMENT OF HEALTH 
BUREAU OF EPIDEMIOLOGY 

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 a~d 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 coordinated effort 
between 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 cooperative effort, the goals of 
each Agency to reduce work-related illnesses and to assure safe and 
healthful working conditions will be met. 

II . 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 employee 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, injClries and hazards . This is 
a ccomplished through contact with the physician, employer and 
employee. 

III. Procedure 

To better meet its le:gislative mandate, the TDH-BE will contact TDA 
when this agency is notified of a suspected or confirmed case of 
pesticide poisoning. The notification will include as much 
information as can be made available to include labora tory 
ana lysis, phys ician examination, or information prov ided by the 
em?loyee. Patient confidentiality will be maintained by TOE-8E. 



Compliance and Quality Assurance: The Austin staif 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 a 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 telephon-e number for 
the person(s) to call and receive medical advice pertaining to their specific type 
of pesticide exposure. The TDA inspector is still 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 time 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 in the remarks section of the sample collection report infonning the 
Jab that this is a human exposure sample, and that no analysis should be 
performed until instructed to do so by the inspector. This instruction will be 
received by the lab no later than forty-eight (48) hours from the time the sample 
was shipped . When enough information is gathered, the inspector must fax that 
information to the -lab, 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. 



("Office of" these orog@ms mav be satisfied by contacting Deputy Assistant 
Commissioner. or Administrative persons I Attornevs reporting directly to Assistant 
Commissionerl 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 

'" Office of the Assistant Commissioner for Field Operations 

., Office of the Assistant Commissioner for Communications 

PROCEDURES FOR HANDLING THE H1JMA.L,,( EXPOSURE COMPLAINT 

TELEPHONE CONTACf 

The inspector 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 time the call was 
made and continue trying to Contact the complainant. 

PERSONAL CONTACf 

The inspector will visit the complainant within the twenty-four (24) hour period 
after the complaint is received. If for some reason this time period cannot be 
met, contact the regional director/senior 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 contact person to receive update information. The inspector 
should relay the information 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 Pesticide Enforcement Attorneys or Chief of Enforcement should 
be contacted. If legal staff are unavailable. contact should be made to Offi= of 
the Assistant Commissioner for Pesticide P~ograrns or the Coordinator for 
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TEXAS DEPARTMENT OF AGRICULTURE 

PESTICIDE PROGRAMS DIVISION 

POLICY STATEMENT 

POLICY NUM:BER: PPD-93-006 

SUBTECf: The handling of human exposure complaints 

REPLACES: Ally previous department policy 

EFFECTIVE DATE: October 1, 1993 

HUMAN EXPOSURE COMPLAINT IS RECEIVED 

AUSTIN 

The Austin staff on the TDA Information Sources lists responsible for Human 
Exposure, the Office of Chief 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 
time 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 ieave' the complainant waiting until the next business 
day for a contact from the departmen t. 

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 taking the information will 
fax the Complaint Information Form to the regional office and.1eave a copy for 
field operations staff. 

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

• Office of the Chief of En forcemen t 

* Office of the Assistant Commissioner for Pesticide Programs 

* Office of the Assistant Commissioner for Field Operations 

• Office of the Assist:lnt Commissioner for Communications /12./ 



When TDA is notified of human pesticide exposure, TOH-BE will be 
contacted and provided with the information as required by the 
Texas Administrative Code. Coorditlated investigations' of 
occupational pesticide poisoning cases will be conducted jointly 
between TOH-BE and TOA whenever possible. TOH-BE staff would be 
available to conduct employer, employee and family member 
interviews and answer other health related concerns. TOH-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 useful 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 J 0 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. 

~avid R. smith, M.D. 
Commissioner of Health 

Date: Wp Da te : _I 1_ .. 3=--=o,--.,--9~5 __ _ 



DOCUMENT NO. 2322389763-2002 
ATTACHMENT NO. 01 

PERFORMING AGENCY: NORTHWEST TEXAS HEALTHCARE SYSTEM INC 

RECEIVING AGENCY PROGRAM: BUREAU OF EPIDEMIOLOGY 

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

SECTION l. 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. 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; 

2. . Information and educational programs for communities and health care 
professionals; 

3. Poison prevention education; 

4. Technical assistance to state agencies requesting toxicology assistance; 
and, 

5. Consultation services concerning medical toxicology. 

All activities shall be performed in accordance with RECEIVING AGENCY'S guidelines listed 
below, and PERFORMING AGENCY'S objectives, activities, 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, Haskel·l, Hemphill, Hockley, Hutchinson, Jack, 
Jones, Kent, King, Knox, Lamb, Lipscomb, Lubbock, Lynn, Mitchell, Montague, Moore, 
Motley, Nolan, Ochiltree, Oldham, Pamler, Potter, Randall, Roberts, Runnels, Scurry, 
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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 applicable 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. . 
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SECTION III. 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 June, and the 30th 
of November. . 

The negotiated indirect cost amount shown above is less than PERFORMING AGENCY'S 
current 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. 
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PERFORMING AGENCY: 

DOCUMENT NO. -
ATTACHMENT NO. 

PURCHASE ORDER NO. 

RECEIVING AGENCY PROGRAM: 

TERM: THRU: 

SECTION I. SCOPE OF WORK: 

PERFORMING AGENCY shall assist RECEIVING AGENCY Program in: I) 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: 

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

2. 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 in RECEIVING AGENCY'S Program's RFP number 
E140001.3; 

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; 

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

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

6. 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; 

7. Utilize management information network standards as prescribed in the design of 
RECEIVING AGENCY'S Program's centralizcu database and documented in the 
Centralization of Data and Technology Among Texas Poison Centers Project Charter dated 
October 22, 2003. Data shall be submitted to the centralized database and shared with 
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RECEIVING AGENCY'S Program daily or more often during times of emergency, 
outbreak, or terrorist event; 

8. 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; 

9. 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; 

II. PERFORMING AGENCY shall document proper authorization for approval of any work 
performed by exempt or non-exempt employees in excess of forty (40) hours in 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 shan 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 shan comply with the following applicable federal and state laws, rules, 
regulations, standards, and guidelines: 

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

2. 25 Texas Administrative Code (TAC), §§5.51-5.59. Publication can be located at web site 
http://info.sos.state.tx.us/plslpub/readtac$ext. ViewT AC?tac view=3 &ti=25&pl= I; 

3. Chapter 84 Health and Safety Code. Publication can be located at web site 
http://www.capitol.state.tx.us/statutes/hs.toc.htm; 

4. 25 TAC §99.1. Publication can be located at web site 
h lto:llinfo.sos.state. tx. uslolsioub/readtacScx t. ViewT A C?tac view=4&ti=25 &0 t= 1 &ch=99&rl= Y; 

5. Health and Safety Code §§161.042-.044. Publication can be located at web site 
http://www.capitol.state.tx.us/statutes/hs.toc.htm ; 

6. American Association of Poison Control Center. Publication can be located at web site 
http://www . aapcc. org!; 

7. Centralization of Data & Technology Among Texas Poison Centers Project Charter dated 
10122/2003; and 

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

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

I. RECEIVING AGENCY'S Program's fiscal year (FY) 2004 Texas Poison Center Network 
Request for Proposal (R FP) E 14 0001.1 issued March 28, 2003; 
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2. PERFORMING AGENCY'S Texas Poison Center Network RFP Application dated May IS, 
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 El4 0001.2 issued April 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 El4 0001.3 issued May 20,2005; 

6. PERFORMING AGENCY'S Texas Poison 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 terminate the contract Attachment immediately or within a reasonable 
period-of-time as determined by RECEIVING AGENCY. 

RECEIVING AGENCY reserves the right, where allowed by legal authority, to redirect funds in !be 
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 !be 
Attachment term. 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 Government Code 
§421.062, neither agency is responsible for any civil liability that may arise from furnishing 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 allY 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 Call 
Distribution (ACO) database maintained at each poison center. 

I. Number of human patient exposure calls is ; 
2. Number of follow-up calls fnr human patient exposures is ; 
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SECTION lI. 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 foIIowing: 

PERFORMING AGENCY shaII 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 (I) copy ofthe annual cumulative equipment 
inventory report (TDH Form GC-II) to RECEIVING AGENCY'S Program no later than 
October IS'" of each year. 
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.• A-MAY 
i"'INo EXECU'JTVB DIRECtOR 

DATE: 

TO: 

FROM: 

RE: 

TEXAS' 
WORKERS' COMPENSATION COMMISSION 

SOUTHFIELD BUILDING, MS-4D, 4000 SOurB m-35, AUSTIN, TEXAS 78704-7491 
(SIJ 7900 

MEMORANDUM 

August 13, 1998 

Scott Richardson 
Worker's Health and Safety Division 

Pam Oglesby ~r / 
Assistant General Counsel ~~ 

MOU,with Texas Department of Health 

I 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, I 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 a revised statement with attachments to be forwarded 
to TDH. ' 

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

Pam Oglesby 
ext. 3969 
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reSL ,<ueSLlOnnaIre rev. Vbl J VI LVVD 

Occupational 
Non-Occupational 

Event Descriptor: 

Report Date: _______ _ 

Received by: 

To be completed at data entry: 

Case ID #: __________ _ 

Event ID#: __________ _ 

Exposure ID#: _________ _ 

Case #: Report Source contact phone #: ______________ _ 
Observation of residue andior contamination by a trained professional! SAMPLES taken? (see la.\·! page) 

- 1 

Last Name: _______________ First Name: ____________ Middle Int: __ 

Home Address: _________________ City: ________ Zip Code: ____ _ 

County: _______ FIPS: _____ Telephone No.: _________ D.O.B: ____ _ 

Gender: OMale OFemale 
0(01) American Indian/Alaskan 
0(02) AsianlPacific Islander 

Hispanic: 0 Yes 
0(03) Black 
0(05) White 

o No Speaks English: DYes ONo Age: __ 
0(06) Mixed 
o (08) Other 0 (09) Unknown 

Event Date: _______ What were you doing when you were exposed to the pesticide? 
Description (note form): _________________________________ _ 

____________ First Exposed _:__ How lon9_:_ Symptom onset _: __ 

HEALTH EFFECTS reported by case: _________________________ _ 

Event_SUPERVISION: Was the application performed by a licensed applicator?: ,J Yes ,J 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. Fmm. Home, Nursery) ____________ _ 

Name of other exposed individuals: _________________ Phone: ________ _ 
o Drift 0 Surface 0 Targeted 0 Leak/Spill 0 Indoor Air 0 Unknown 0 Other EXP TYPE 
o Dermal 0 Injection 0 Inhalation 0 Eye 0 Ingestion 0 Unknown 0 Other EXP ROUTE 

Chemical Info: 
1" Product 2nd Product 

Name 

Active Ingredient 
Other 

What was the TARGET? ______________ _ 
Application Equipment: 

3ed Product 

(see also pg. 3) 
(see also pg. 3) 



Pest Questionnaire rev. 08/10/2006 
FIRST CARE Date medical attention sought: ____ _ 

( I ) Physician ortice 
(2) Emergency Department 
(3) Hospital Admission __ to __ _ 
(7) Employee Health Center/Company Physician 

(4) Advice from Poison Control (TPCN) 
(5) No medical care sought 
(6) Other 
(9) Unknown 

- 2 -

Name of Facility: _____________ ______ Phone: ________ _ 

Location: Fax: ---------
Requested: ________ _ Received: _______ _ 

,J Hospitalized: Admit Date: __ I __ I __ Discharge Date: __ I __ I__ Length of Stay: _ _ Days 

Diagnosis: Diag. date: ICD-9 Code: ____ _ 

Physician: 
PRE.EXISTl:C-N:-::G'-c-=-OC:C:-:N-=-D:-::IT=IC::O-"-N"'S'-: - - ---------

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? ,J Yes J No 

Place of Employment: ___ _________ ,Address: ___________ _ 

City/Zip : Business phone: -::-_----,_--:--:-:-_____ _ 
May we contact your employer if necessary? , Yes .J 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 HANDLlNGIWORKING with pesticides: 

Were you wearing any type of personal protective equipment? , Yes , ~ No 

,J Supplied air respirator ,! Respirator 

, Gloves (synthetic) 

J Dust mask 

I Goggles 

" Boots " Clothing 

~ Gloves (cotton & leather) 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 



Pest Questionnaire rev. 08/1012006 - 3 -

SOURCE OF INCIDENT INFORMATION 
(01) Physician Report (07) Obituary/news (13) Worker representative (065) Tx Workforce Comm 

(02) Poison Control Center (08) TWCC (14) Medical record review (067) Other TDH program 

(OJ) Other Healthcare Prov (09) Self·report ( 15) Employer report (97) State Health Dept 

(04) Laboratory report (10) Co· worker report (21) Agricultural Nurse Program (98) Other 

(05) Death certlmed. Exam Rpt (II) Friend or Relative report (061) Tx Dept Agriculture (99) Unknown 

(06) Report/refer from gOY age), (12) Identified during site visit (062) SPCB 

Referred to another agency? ________________________ _ 

SITE INFORMATION 0= Case Site ./ = Event Site 
(OI)Fann 

(02) Nursery 

(03) Forest 

(13) Labor Housing 

(20) Residential Institution 

(21) School 

(04) Livestock Production facility (22) Daycare facility 

(05) Greenhouse (23) Prison 

(24) Hospital 

(39) Other manufacturer 

(40) OfficelBusiness 

(41) Retail Establishment 

(42) Service Establishment 

(50) RoadlRail 

(53) Golf Course 

(54) Private Vehicle 

(55) Public Transportation 

(59) Other 

(60) Emergency Response Veh 

(70) More than one site (10) Single Family Home 

( II) Mobile Home (29) Other institution (51) RdlRaiVUtilitylRight of Way (98) Not Applicable 

(12) Multi·Unit Housing (30) Pesticide Manufacture (52) Park 

EQUIPMENT 
(01) Aerial application equip 

(02) Chemigation 

(06) High Pressure Fumigator (II) Ground sprayer NEC 

(07) Handheld granular/dust appl (12) Manual Placement 

(03) Pressurized canlbomb 

(04) Aerosol generator/fogger 

(05) Soil Injector 

(08) Spray line/handheld (13) Dip tank or tray 

(09) Sprayer, backpack (14) More than one type 

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

(010) Landscape/ornamentals (110) Tree fruits 
(020) Forest treeslland (Ill) CitruS fruits 
(031) Veterinary-livestock (lIZ) Tree nuts 
(032) Veterinary-domestic animals (113) Pome truits 
(041) Building Structure (] 14) Stone fruits 

TARGET 
(450) Seed/pod vegetables 
(460) Misc. vegetables 
(500) Grain/grass/fiber crp 
(501) Fiber crops 

(042) Building Surface ( 120) Subtropical/misc. fruits 
(510) Forage/fodder/silage/grass 
(520) Forage/fodder/silagc/leg 
(530) Cereal grain crops (043) Building space treatment (200) Beverage crops 

(050) Undesired plant (300) Flavor/spice crops 
(060) Aquatic-pond, strcam. lake (400) Vegetahle crops 
(070) Soil (410) Curcurbit vegetables 
(080) Wood product (420) Fruiting vegetables 
(100) Fruit crops (430) Leafy vegetables 

(540) Sugar crops 
(550) Misc. field crops 
(600) Oil crops 
(60 I) Application til seeds 
(650) Crops-cross category 

(10 I) Small fruits (440) Root/tuber vegetables 

ACTIVITY 
(04) Repair/maintenance (In appl equip (07) Emergency rc!:>pon~e 

(99) Unknown 

(98) Not Applicable 

(99) Unknown 

(700) Humans 
(70 I) Human - skin/hair 
(702) Human - clothing 
(703) Human-skin/hatr/clothmg 
(SOO) Bait for rodent, bird, predator 
(SO I) Wide-scale pub. Com.-wide 
(061) Pools (swimming. jacuzzi) 
(99S) Not Applicable 
(999) Unknown 
(850) Other 

(10) Outdoor,-routine Ii\' (01) ApplYlIlg Pesticides 

(02) Mixing or Loading (05) Any Combination of OJ -04 (08) Routme work-not application (98) Not Applicable 



Pest Questionnaire rev. 08110/2006 
(OJ) Transport or Disposal (06) Manufacture/formulation 

Gelleral Neurological Cardiovascular 

eAcidosis - .OAltered Taste - eBradycardia _ 

.Alkalosis - .OAnxlIrr/Hyper _ -Cardiac Arrest -

.Anion Gap_ ·OAtaxia - OChest Pain -
OFatigue _ .OBlur Visn - .Cond Dist -
eOFcver - .OComa - eHypertension _ 

-OConfusion - eHypotension _ 

Rellal .ODiaphor _ OPalpitations 

-OHematuria - DDizziness - eTachycardia _ 

.OOliguria _ .OFainting _ 

.OPolyuria _ .OFascic -
-Proteinuria - OHeadache Respiratory 

-

.OMemory Loss _ .OAsthmaDx -
Dermal OMusc Pain .OCough_ 

-
.OBuliae - eOParalysis _ eOCyanosis -
-ODuros - .OParesthesia eODepression _ -
.OEdema - .Per Neur .ODyspnea _ -
·OHives - .ORigidity _ .OEdema -
OPain - -OSalivation .OLR Irritation --
OPruritis - .OSeizure OPI Pain --
·ORash - .OSlur Spch _ .OTachypnea 

·ORedness - -OWeakness .OUR Irritation -
.OPaltern - .OWheezing _ 

• Signs: 

0 Symptoms: 

Biological Tests: 

Key 
1. • Dr. Reported 
2. I Exposed Person Reported 
3. e •. 1 Both Dr. and Person Reported 

OUTCOME & INTENT 

(09) Indoors-routine living 

Gastrointestinal 

DAnorexia -
-OConstipation ~ 

_ODiarrhea -
.OGI Bleeding_ 

ONausea_ 

OPain -
.OVomiting _ 

fu!. 
_OAbrasion -
-OBuros -
.OConjDx_ 

-Miosis -
eMydriasis -
·OPainlIrrlInflam _ 

·OTears -

- 4-
(99) Unknown 

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 

D FIFRA Violation: _____ _ 
Label Violation: ______ _ 
EVENT NARRATIVE (for 
SPIDER/NIOSH): _____________ _ 

Agent Comments: 

Violation Comments: 

BRIEF EXPOSURE DESCRIPTION (for SPIDERINIOSH): -

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 -

F II o ow-u p: 
0 Pending medical records for follow-up (insert dates) 

Status Action Date 1 Date 2 Date 3 
0 Case interviewed 
0 Proxy interviewed 
0 Left message 
0 Called - No answer/No Machine 
0 Phone disconnected/ Unable to locate person 
0 Evening call 
0 Mailed letter 

Other contact info (more space provided other side): 

I 



Pest Questionnaire rev. 317/05 - 7 -

Severity 0 I = Fatal 2 = High 3 = Moderate .f;:; Low S =Evaluated. Not applicable 

A. Documentation of exposure DO 
Only if information 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): 

I . Confirmed by: a-envir/bio resting b-professional observation c-biological evidence 
d-eye/derm signs e. min 1 sign. 1 sym consistent w/appendix 2 

2 - Reported by: a-case b-wilness c-application records 
d-nonprofessionalobservation e-other 

If a pesticide is not involved: 

3 - Strong evidence of no exposure 

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

4 - Insufficient data 

B. Documentation of health effect 0 1 - 2+ Findings by medical staff 2 - 2+abnormal syrnptom~ 

J - No post exposure lindings 4 - Insufticient Data 

C. Evaluation of causal relationship 0 0 
(Put a number in first box and letter in second box if first box is 1.) 

I . Fits known toxicology 
a·characteristic (Appendix 2 of case classification) and temporal relationship is plausible 
b-consistcnt with literature and known toxicology 

2 - Inconsistent with known toxicology 

3 - Definitely ruled out (evidence of non-pesticide causal agent) 

4 - Insufticicnt toxicological information available 

NIOSH classification Alternate classilication ---
Classi fication categories l;::::;Detinite 5=Unlikely 

2=Probable 6;::::;[nsufticient information 
3=Possible 7=ExposedJasymptomatic 
4=Suspicious 8=Unrelated 

FlFRA-LABEL VIOLATION INFO STATUS: check if 
pending: 
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Appendix C 

Educational Materials 

CI 
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Presentations, Educational Outreach, Meetings 

September 05 PEST Staff facilitated and presented at the third Pesticide Ad-hoc Advisory 
Committee meeting. The meeting was hosted by Texas Tech University in EI Paso, 
TX. 

July 2005 

April 2005 

April 2005 

Aplil2005 

April 2005 

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, 
Bady alld SOLlI Health Fair for HHSC employees. Austin. 

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

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

October 2004 Maria Saucillo and Jennifer Sievert presented and lead a discussion with 
farmworkers at the Sin Fronteras Border Farmworker's Center. 

October 2004 PEST staff met with individuals from the EI Paso/ New Mexico area for the fim 
Pesticide Ad-hoc Advisory Committee meeting, EI Paso. 

October 2004 Maribel Garcia and Brienne Brown presented recognition and reporting seminars to 
approximately 90 emergency department healthcare providers in 5 Hidalgo County 
Hospitals. 

September 04 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. EI Paso. 

September 04 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. 

September 04 PEST Program staff updated their program brochure for healthcare providers. 

August 2004 Maribel Garcia presented recognition and reporting seminars to approximately 90 
emergency department healthcare providers in 5 Bexar County hospitals. 

July 2004 PEST staff traveled to the Eastern region of the state and presented pesticide 
exposure recognition and reporting to area physicians. 
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July 2004 PEST staff supervised an exhibit booth highlighting residential and occupational 
pesticide exposure lisks at a local health fair for Spanish-speaking immigrants. 

June 2004 CSTE annual conference, Boise, ID: Jennifer Sievert presented background matelial 
for NIOSH's data analysis of pesticide exposures in retail establishments and "A 
Survey of Worker Protection Training in Texas Farmworkers". 

June 2004 PEST staff traveled to EI Paso to meet with local health and agriculture officials to 
discuss the creation of a regional pesticide exposure steeling committee. 

April 2004 Maria Saucillo and Jennifer Sievelt received cultural competency training for 
farm worker outreach, at the National Center for Farmworker Health in Buda, TX. 

April 2004 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 EI Paso Lower 
Valley Health Fair. 

April 2004 Annual TDA Pesticide inspectors meeting, Junction, TX: Jennifer Sievelt presented 
PEST agricultural-related statistics and reporting information. 

April 2004 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, W A: 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 
affiliated with US Department of Labor) conference planning committee, San 
Antonio. 

August 2003 Maria Propeck and Jennifer Sievert received WPS trainer celtification from TDA, 
along with 2S promotoras. Weslaco. 

July 2003 Texas Workforce Commission staff invited the PEST program to patticipate on the 
planning committee for the 2004 annual MAFO conference. Austin. 

August 2003 Maria Propeck and Jennifer Sievert received WPS trainer certification from TDA in 
Weslaco, along with 2S promotoras. 

July 2003 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. 

ca 
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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 Malia 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: MaIia 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 
EI 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 114 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 fields 
to facilitate communication for application notification. 



In case of a spill or 
leak 

Control the Spill 
Immediate steps should 
be taken to control the 
spill. Don't e:<pOse 
yourself to the chemical. 
Use Protective 
equipment. Pesticides 
can enter the body 
through the skin. the 
eyes, the mouth, and the 
lungs. 

COlltain the spill 
Iso~te the area and keep 
it from spreading. 
Liquids can be contained 
by usiog absorbent 
materials such as sand, 
elay or pet litter. 

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

_ I CII .• lo",,,'- wa:- r~aching for ~enn du:,t inse:cUCldL? 1)11 ,hl' shel f 
Rl:;u:hmg high abo\"C hCld, ~l'\'in dtl:'! ::pllk·J from a (Ofll 

packagt: o n 1m; face. He \\'(,:nt to the hnsp ltai after t'xpt'rJcnCln,L!; 

~h()rtnl'$:- CJfbreath. nJusea and dIZZ111t'~S. 

• '\Xiear gloves when handling pesticides to avoid skin contact 

• LSC caution when opening boxes ,,;(h box cutters-check 
for torn bags before stocking on shelves 

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

Cashiers 

.-1 SloT!' ,"':I"hltr SCanncd a bag uf :\mdro granular 
inSl:'CtlClOe that had ~omt war:: . .A. nearby fan blew 
the granules onto tht cashier. CashIer went to the 
ho~pir31 for In irchy, pall1ful. n .. d rash on his hand. 
He mlsst!"d a dar of work. -

• When scanning products, always be aware of product leaks 
or rears 

• In case of a tom or leaking harmful product, contain the 
leak and remove yourself and customers from the area. 
Refer to your company's spill/clean-up prolDcoL 

Custodial 

• Never mix or combine pesticides Or cleaning products 
• Protect hands and eyes fronl splashes; always ventilate 

properly 
• Many disinfectants have the signal word DANGER on label 

If you are injured or feel ill 
1\"ouh' your supc:rY1Snr or store manager as suon as possible 
[n case- of an emergency, call the Poison Control Hotline at 

1-800-222-1222 
Idcnnfr Ihl' name of thl!' P(::;w':ldc and m chenucal colltl'm~ . If \"Ou ha\-c 
symptom:. st'C'k medical attenuCln :\lways read lhe label; u lIsrs Ute mgredll'nts, 
dlrecuon~ (rH" use and ftr:.t :lld instructIOn., In case of accidental pmsonmg. 

f'L'Slicide Exposure Sun"cillance in Ttsas Program (PEST) 
En"ironmenlal and Injury 

EpidemiologJ and Toxicology Branch 
Texas Department of Slate Health Sen-ices 
WW\\ • ds hs.s late. tx. usle pito xlDcsticidcs.htm 

1-800-588-12~8 

512--458-7269 



Wh9 is it Dangerous? 
• Mistaken for common ... 
blackboard chalk 

• No list of ingredients printed 

• Overexposure to the 

chemicals found in insecticide chalk 

can cause serious health effects, 

such as vomiting, . . 

stomach pains, con~lsions, 

tremors, and loss of 

consciousness. Serious allergic 

reactions are also possible. 

, 

• The packaging may contain 
high levels oflead and other 

hazardous metals, presenting 

another health risk if handled or 

placed in the mouth. 

SOURCE: U.S. EPA (ENVIRONMENTAL 

PROTECTION AGENCY) 

II 

Where is it sold? 
The chalk is sold illegally under several 

names, including: "MP-aculous 

Insecticide Chalk," Pretty Baby 

Chalk" and "Chinese Chalk." 

It has been advertised 

on the Internet and is 

sold at swap meets, flea 

markets, and grocery 

stores selling products 

imported from Asia. 

What is it used for? 

The chalk is imported illegally from 

China and other countries, and is 

described as being effective against 

roaches, ants, and other household pests. 

A line is drawn along floors, baseboards, 

kitchen drawers and closets. 

DO NOT DISPOSE OF PESTICIDES OR OTHER 

POISONS IN THE TRASH OR IN ANY 

DRAINAGE. CONTACT LOCAL AUTHORITIES 

FOR PROPER DISPOSAL INFORMATION 

Insecticide Chalk: 

Illegal and Hazardous 
<! 

to Children 

~ 

v 

R 
TEXAS DEPARTMENT OF HEALTH 

1-800-588- 1248 

FAX: 5 I 2-458-7 I 69 

In case of an EMERGENCY, call the 
POISON CONTROL CENTER at 

1-800-222-' 222 

TOH PUBLlCAT10N NO OQ· I I 60.3 



Tiza Insecticida: Ilegal 
y Peligrosa para los 
Nmos 

.;~:;··~:~~~ •• ,;~;.~[.i;.;; · 
".,: , ::::l~:,> .. ': . . 

' . " ~ . 
;;:~' 

/' , . 

D 
Departamento de Salud de Tejas 

1-800-588-1248 

Fax: 512-458-7169 

En caso de EMERGENCIA, lIame aI CENTRO 

para el CONTROL de ENVENENAMIENTOS 

1-800-222-1222 

Numbero de Publicaci6n TDH 09-11603 

~D6nde se vende? 
La tiza se vende bajo varios 

nombres, incluyendo .. , "Pretty 

Baby Chalk" y "Chmese Chalk." Se 

es anunciado en el Internet 

y es vendido en 

intercambio reUne, los 

mercados de la pulga y 

'01 I:, ' 
-, "', .', 

~~?) 
I .' ! ,-

~-

''\ , ' 

las abarroterias que venden 

productos importados de Asia. 

...... :;i:. 

W,,;,\:"-

6,Para que se usa? 
La tiza se vende ilegalmente para el 

control de insectos. Estit importado 

ilegalmente de la China y otros paises, 

y anuncia ser efectiva contra ,las 

cucarachas, las hormigas, y contra 

otros pestes de la casa. Una linea de 

tiza se dibuja por el piso, los 

gabinetes de la cocina 0 por los 

zocalos. 

NO TIRE PESTIClDAS Y OTROS 
VENBNOS EN £L BOl'S D£ LA 
BASURA NI EN £L DRENAJ£. 
LLAME A LOS OFICIALES WCALbS 
PARA LUGARES D£ D£POSlTO 

I i 

iPor que es peiigrosa?' 
• Lati", ~ 
;ns,,,;c;d. " z:::; 
confunde con la .-

comfut de la 

pizarra., aumententando el riesgo de t:-o.... 

contacto con los nmos. U 

El envase NO contiene una lista de 

advertencias 0 de ingredientes. 

-La exposicion excesiv 

puede producir efectos 

graves a la salud, come 

vomitos, dolor de 

estomago, convulsione 

temblores, y coma. Reacciones alergicas 

tambien son posibles. 

• EI envase de este producto puede 

contener altos niveles de plomo y otros 

metales peJigrosos; al tener contacto con 

la piel 0 la boca representa aim otro 

riesgo. Fuente de Informacion: U.S. 

EPA (La Agencia de Proteccion del 

Medio Ambiente) 

~-- '-', C', -, J 
~-''':''~;':':"~-:'''' - ( J' ' ~ 

. " ;!:);. .• ,. . ... • 

~ . ' ·~·., >" .. "':'\.,...... ... _'r_.1;.. ., .. ~.t-
. - . ;1. '·'; '.:: 'i:~\~-.,, :~,~~, j ... ,,~, ... ;.,:~ _ "'~ L".. b_J'.!>')"'~'l£.Ih""§: ::~-t· ,":.~~.;-:. :~ .. , ~ .-.;;:: .. - . . ' -~- , ~~ ' ~~""" .. : -,~'. r~ .. ~ 
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. Repor1;ilig.Acute" '" 
" P~'~tiCideExposure' 

. " "'." " ,.!, . '," . 

• A~1 !1ea1tlHare proViders.; h9spitals, ' 
,clImes·and lab 'dIrectors are" ." '. " 
reCjuiredbY:law to repo,rtw9rk - ",' 

, related pcstiClde- exposures roth,? : " ' 
Departmentof State Health .services ' 
(Texas .occupational Condition . . :. 
ReportlIigAct,Healthand Safety· , '. 

" Coae,Cnapte'r 81) : ,:, , "'," 
.' Texas'Poison,ControlNetWork ". 

(TCPN), state agencies; regional " 
. healtn cjePGlrtm~n~s; ancrin,diyldu'als 
als.oreport pestIcide exposures to '. ~" 
,DSHS' '. 

, .. 

, ' 

Tliepesticide exposure report fonti can be ' 
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Why Do Phi .:ians Fail to Report 
Pesticide Exposure? 
, Unaware of reporting law and ho~v to report 
, Non-specific ilu:,esses make it difficuit to 

m3ke an accurate di~gnosis 
Not thinking of pe~ticides or chemicals 

Why 'Do Workers Fail to Report 
Pesticide Exposure? 

May not think they are 

sick enough to seek care /,,/{ "/;~~ {{~//;{ ~~" 
Cannot afford ~ , ' 

, health care 
, Afraid 0 f being 

fired iftheir 
employer 
finds out 

• Not thinking of 
pesticides and 
chemicals 

What, Information 
Does DSHS Need? 
, 'Exposed individual's name, 

address, phone number, birth date,\ace 
or ethnicitY and diagnosis 
Lab results (e,g, cholinesterase tests) 

• Occupation and-ernployer information if 
exposure is work-related 

How Are the Data and 
[nformation Used? 

Reported ,information is confidential 
Continual surveillanc-e allows us to identify 
poisoning incidents, provide assistance, 
and make recommendations to prevent 
and control future exposures 

• .Data help us understand and describe lh~ 
extent of pesticide poisoning in Texas 

• Information is us~, ~veloJ1 targeted 
, education ,aIjd prevention materials and 

to provide ,!ppropriate pesticide exposure 
prevention t;aining 

Occtlpatioris At-.RIsK fot: Pe$lidde 
and·Chemitc..·.fxposure. ' 
• GroUnd' p'esticide applicators 
• Nurseiy workers, ', ' ' 
• Farmers, poultry farrrttrs and n\nchers 
• Harvesters or field' workers 
• A~rial applicators 

' . Exterminators' , 
• Wareh<;luse',vorkers who handle p~sticide 
• Wor~ers' whowork with' ' , 

arsenic- ,and creosote-treated wood . ' .,' 

• Poiice- and firefighters' " - . 
, " 

, TakingOcC;upatlc)f1al History 
• WhatkiI}cl of work do~ i'ou dj}? ' 

lQu/i clas~ dej,iilJlijohace usted'! 
• Ar~ pesticides or chemicals 
beingused,~t 'ho'me onvork?, 
,Se "san pestlcidas iJ pToductos' 
quimicosen' su casa 0. en su trabajo? 

• po yo~ get sick or diz~after ' , 
or while you are working? ' 
,Se'siente ,usted enformo o 11I1l1'eado 
mientras trabllja o-despDes de terminar 
su'trabajo? " , 

• Do you feeimor~' Qr less sick ~hen 
you are,at work?, " 
,Se sientl! usted mas 0 menos imfermo 

'cuando' estti, trab~ja1ido? 
• Have 'you been exposed to pesticides, 

chemi~aIs or solvents before? 
,Ha sido uste.d expuesto ell el pasado 
a pesticidas, productosquimicos 0 

solvel/te,,? 

Symptoms -- ~ f 
Associated, ,/'~, 
with: a 'Pesticide 

, Exposu're,' " 
, , 

" 

• Gastroiiltestin'al ' 
Prabl(mi~s ' . : .. " . ' . ( 

gastrointestinales 
• . Pinpoint pt:lpiis , ', " 

Pupilas resa(tadas " 
• Watery eyes' 

Ojos,ilorosos 
• Runny nose , 

, " 

. Gotea In nariz, moquear. 
• Excessiye salivation 

Secrecion excesiva de saliva 
• Exc~ssive sweating 

Sui/or exees;vo, " 
Traspira~i(fn .eXcesivd 

• Tingling/Numbness ' 
Cosq uilleolSensaciOn 
a,dormecedora . 

• Dizziness 
,Moreo, vertigo , 

• Dennatoiogical 
irritation 

Irritacion , 
dermatolOgica 

• Respiratory 
Problemas 
respiratorios 

(J 

U 



How can disinfectant 
exposure be avoided? 

1. Follow instructions on the label. 
2. Wear gloves and other protective 

gear a3 necessary. 
3. Avoid contact with skin and eyes. 
4. Always ventilate the area well during 

and after mixing or applying. 
5. NEVER mix cleaning products, 

especially bleach. 
6. In an emergency, seek medical 

attention immediately and call the 
poison hotline: 1-800-222-1222. 

Mistakes or disregard for 
label instructions can HARM: 

• YOU ilnd YOL'R FAtv!ILY 
• YOUR CLIENTS 
• WATER, AIR, SOIL and ITS INI I,\I3ITANTS 

.. * I*.*,> . TEXAS 
........... . " Departmentot 
-... : S!~te Health Se ..... ,n'~ 

DSHS 
1100 West -19th Stft'e! 
Mail Code: T·701 
,Austin, TX 78756 

FIRST CLASS MAIL 
U.S. POSTAGE 

PAID 
AUSTIN , TX 

PERMIT NO. 28 , 



Si usted trabaja con los pesticidas, 
siga estos pasos para protegerse a sl mismo 

y para proteger a su familia: 
• Siempre lavese las manos con agua y jab6n despues de 

trabajar con los pesticidas a de tocar las plantas tratadas. 
• Vistase de rapa que Ie cubre los brazos y las piernas al 

trabajar (Lln los pesticidas. 
• Mantcngasl' lejos de los campos que han sido fumigados; 

iesto es ,'specialmente importante para los ninos y las 
J11ujeres L'mbarazadas! 

• Quitese las botas y eI sombrero (si l'S posible, c,imbiese de 
rnpll L'n su Jugar de trabajo) antes de entra.f en Sll hogar. 

• Ln'l'la rupa qUl' utilizil para h'abajar (utiiicc agua caliente 
y mucho jahlin) despucs de ponerscla una vez. No lave 
Ia ropa que l1stcd utiii/d para trabajar y que pndrfa estar 
cllnt.1J11inada con la rUptl de su familia. 

• Lea y ~iga IJ~ instrucciones l'n 1.1 etiqueta de los \'t'IleI10S 

p.lra L'i htlgar y los que utiliza en su trahajo. Siempre 
mantl'ng.' In..;, \'t'JleJlllS le-jLlS de los nilios. 

• Si l"ted ha l'stado alrededor de los pesticidas y ... e siente 
enferIllll, nbtenga atenci(ll1 J11edica de inmcdiatu 
y curlluniqul· .... e con la linea directa para los 
ellH'nelldillielltllS: I-SOIJ-:?'2:?-1222. 

Programa de vigilancia de exposicion it pesticidas en Texas (Programa 
PEST) -- ~i u...,tt,d tiL~n~ preguntds ~obre 1.1 e\pll..;icil'ln a los pe~ti(idas, 
lIame al: (512143S·726Y (SOO) 5SK-12~S FAX (312) 45S·7169 

.* I*~TEXAS 
'". Dt'partmt'nl'" 
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Protect Yourself 
and Your Family 
from Pesticides 

Pesticide Exposure Surveillance in Texas (PEST) 

includes exposure to the following: 

• disinfectants • rodenticides • fumigants 
• herbicides • insecticides • repellents 

If you work with pesticides, 
follow these steps to 

protect yourself and your family: 
• Always wash hands with soap and water after 

working with pesticides or handling treated plants. 
• 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 I 
• Take off boots and hat (if possible change clothes 

at the workplace) before entering yLlllr house. 
• Wash work clothes (use hot water and lots of soap) after 

wearing them one time. Do not wash potentially con­
taminated wllrk clothes with your family's other clothes. 

• Read and follow the instructions on the labels of house­
hold pesticides and pesticide's uSl'd for your work. 
Always keep poison away frum children. 

• If vou h.1\'e been around pesticides and ieel sick, 
seek nlt'dic.ll attention imnlt'Lii.ltl'h· and contact Ihe 
pOiS(ln hotline: I -KOO-222-1222. 

Pesticide Exposure Surveillance in Texas (PESn Program 
If you han' questions about pesticide exposure call: 
(512) +5H-72G9 (HOD) 588-12+8 FAX (512) 458-7169 

-1<* 
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Report* Acute Occupational 
Pesticide Exposure 

Interview Tips for Pesticide Exposures: 
• Occupational Exposure: Identify occupation, length of time 

at job, hazard s at workplace (e.g., pesticides, disinfectants), 
and use of persona l protective equipment. 

• Environment: Are pesticidt:'s (e.g., bug or wl'ed killers, flea 
and tick ' pra,'s, pet collars, powders, disinfectants, bl~ach) 
used in the home, garden or on il pet? 

• Pediatric Patient: Determine occupation of hous('huld 
memht>rs, whether anY(lI1e in the family works with 
haz.Hdotls materials. jf these materials may have been 
bwught hOIne. Assl'sS ~tllragc practices and use of 

household ,lnd garden pesticide products. 

"'Il'X.1S bw rcquirl's IU.'althcarc rrovidL'rs to report SllSPl'ctcd 
,,·nrk.-rd.lled pt.·stiddll l'xposure. 

TO REPORT: Call the DSHS PEST Program at 
1-800-588-1248 or you may fax a report form to 512-458-7169 

To dtlwnloCld ,1 report form: 

w\\'\\'.d shs.statdx.lIs / "pita, / pestrpth·m.pJ f 

PESTICIDE RESOURCES FOR HEATH CARE PROVIDERS 
Tex", PoisLln Cuntrol Network j-80il-222-1222 

Rl'Cl)gnitlon ,1no t\1an.lgL'mr.>nt oi Pl'sticide Pllhmning, 5th Ed. 199LJ 
\\,\V\\·4'".);,1\· / "rf'f~ad 1 / safdY / Ill'althcare / handbook/ handi:>< ",khtm 

1100 West 49th Street 
Mail Code: T-70] 
Austin, TX 78756 
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Pesticide Exposure Surveillance in Texas (PEST) Program 

Frequently Asked 
QLLe_stiQfl~ 

Helpful phol}e.Nvmbers 

Reporting Infpr.matlon Email E.Ilitox 

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 
rep9J1; occupation related pesticide poisonings. Additional 
surveillance data are collected from other state agencies and 
the Poison Control Network. The surveillaf1ce 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 • Pesticide Formulator or 
• Nursery Workers Manufacturers 
• farmers and Ranchers • Fumigators 
• Harvesters or Field Workers • Aerial Applicators 
• Warehouse Workers who • Police and Fire Fighters 

handle/ transport pesticides • Structural Pest Control Operators 

For information on farm workers see the National Heglth_ Service 

1. •• ~. IJ • • . •• " • . I .t.. _ , . • , 
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COSrLsl'119raDU-lealth website, or the Migrant Clinician'?_Network 
website. 

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? 

l'age L 01 :, 

• If you are experiencing health-related problems you should 
seek medical attention. The odor in your home mayor may 
not be pesticide-related. The Structural Pest Control Board 
(S~CB) 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 
content of certain household insecticides see the Ovec-th_e.: 
C01!nt~r 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 

1 . ..... 1/ .. . ...•. , 1 . 1 __ .• • _ . • . ' 



._ .. _ .• __ . . ...... , ......... V&lUIIi 

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 all. 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: 

• Polvo de avian 
"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 looks like chalk and is applied 
as such. Persons oFten apply the pesticide chalk as a 

Page 3 of 5 

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 add ition to the harmful 
eFFects the chalk can have on human health, packaging has 
been found to contain lead. 

h" ...... ; ...... . I - \.. ~ .• . • - •... ~ , ~ _. I . . 



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 l::X.Qosicion a los pesti cidas .QQr los. 
humanos 

• The Texas Department of State Health Services Weekly 
Notifiable Conditions Re.QQ!:t.Form (EPI-i) can l: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 ass istance please call 512-458-72.63. 

How do you report occupational conditions? 

• Cases can be reported directly to the Environmental and 
Injury Epidemiology 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 Ep idemiology and Toxicology Branch. 

Page 4 of 5 

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

Educational Materials 

I.. j" , , 



Pesticide Exposure brochure " pdf ( JOOKB) 

Possibl~ Pesticide EXQQsure of Employees at a Government 
~fl~ Disease Prevention News Article 'pdf" (77KB) 

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 

Page 5 or 5 

* 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, 20(15 
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Programa de vigilancia de exposicion a pesticidas en Texas 
(Programa PEST) 

P rffi1!!l.tas J~Qrnu q es 

Reportando inForl11a_cion 

Sobre PEST 

~1atenales educaclonaJes 

Nurne[Qs telefQnicos 
lltil~s 

Mandenos correo 
~le ctL6nic;.Q 

EI programa de vigilancia de exposicion a pesticidas en Texas (PEST, por sus siglas 
en ingl£5) mantiene una base de datos de informacion sobre enven'Onamientos par 
pesticidas que ocurren en el estado de Texas. Los medicos y laboratorios estan 
obligados a reportar los envenenamientos par pesticidas que suceden en el ambito 
ocupacional. Tambien, datos adicionales de vigilancia acumulados por otras 
agencias estatales y de la Poison Control Network (Red del control de 
envenenamientos) son coleccionados. EI programa de vigllancia tiene las 
responsabilidades de proporcionar informacion educativa y, cuanda sean 
apropiadas, de lievar a cabo investigaciones sobre los incidentes de 
envenenamlento. 

Los sintomas clinicos del envenenamiento agudo ocupacional par pesticidas varian, 
dependiendo del tipo de pesticida, la ruta de exposici6n, y / a la duracion de 
exposiclon. Es importante determinar la historia de exposicion y / 0 la informacion 
ocupacional. Favor de reportar al DSHS (Departamento Estatal de Servicios de 
Salud) todos los casas conocidos y / a sospechados de envenenamlento agudo 
ocupacional por pestlcldas. 

Algunas ocupaciones con un riesgo de envenenamiento por pesticidas son las 
siguientes: 

• Aplicadores de pestlcidas en el • Fabricantes 0 formulistas de 
suelo pesticidas 

• Trabajad ores en los viveros • Fumigadores 
• Agricu ltores y rancheros • Aplicadores aereos de las 
• Cosechadores 0 campesonos pestlcidas 
• Trabajadores en almacenes que • POlicias y bomberos 

manipulan / transportan las • Operadores de si stemas de control 
pestlcidas de los insectos en las estructuras 

Para Informaci6n sabre los trabajadores agricolas, vease el sitio de la Red del 
NatIonaL fjl'ilJ!!lS.~ C.Oflli .t!1mrant He.qJtb. (Cuerpos nacionales de servicoo de 
salud para 105 traba]adores agricolas). 0 el sltio de la ~ll9.@'lLC.!inLClan·s f\jetwc'rk 

C/~ 
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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. 

Preguntas comunes 

Estaba trabajando en el campo cuando paso un avion fumigador par los 
terrenos vecinos. Senti la neblina y el sabor del quimico vaporizado. lQue 
debo hacer? 

• Si usted se siente enfermo, busque atencion medica inmediatamente, 
Tambien, usted puede comunicarse can el Te)l;as Pais_on Center Network 
(Centro de la Red de Venenos de Texas) las 24 horas del dia al numero 
telefonico gratuito, 1 (SOO) 222-1222 para informacion relacionada can los 
quimicos y la salud. 

o Quitese toda la ropa (los sombreros y otros articulos), pong ala par separado, 
y dese una ducha. 

o Llame al Pepartamento d~cultura de Texas (TDA par sus siglas en 
ingles) al 1 (SOO) TEll-TDA Y oprima el numero 2 para reportar el 
incidente en espanol. Los aplicadores de pesticidas tienen directivas estrictas 
que tienen que seguir con respecto a todos los aspectos de la utilizacion de 
pesticidas. EI TDA regula la utilizacion de pesticidas en el campo agricola. 

Recientemente nos mudamos a un duplex y he notado que persiste un alar 
fuerte de pesticida. He estado experimentando dolores de cabeza V 
nauseas. lPodria ser que las pesticidas me esb~n causando esta candidon? 

• Si usted estil experimentando problemas con su salud, deberil buscar 
atencion medica. EI alar en su hagar puede ser a no puede que este 
relacionado can las pesticidas. La Junta de Control de Plagas Estructurales 
LStructural Pest Control Board, SPCS par sus siglas en ingh,s) regula 
a los aplicadores de pestiCidas no-agricolas. Dependiendo de la situacion, 
SPCB puede lIevar a cabo una investigacion para determinar si hay 
problemas relacionados can la pesticida en su hagar. Usted puede 
comunicarse can el SPCS al (512) 305-S270. Para informacion sabre el 
contenido quimico de ciertos insectlcldas para usa domestico, vease la pagina 
Over-th"'cCounter InsectkLdes (Insecticldas para el uso comun) creada par la 
Pesticide Education Office (Oficina de educacion sabre las pesticidas) de la 
University of Nebraska-Lincoln. 

Tenemos un problema de plagas en nuestro hagar, sin embargo tengo hijos 
pequenos y verdaderamente no quiero lIenar nuestro hagar can pesticidas. 
lExisten algunas alternativas eficaces? 

Page 2 of 4 

o Hay muchas alternatlvas a las pesticldas tradicionales, las cuales son poco 
toxicas 0 no-toxicas. Consulte su guia telefonica local y / a vea el sitio de la 
Red de la Agene'a de Proteeci9lLAmbientai (EPA par sus siglas en ingles.) 
Tamb,,;n puede consul tar la hoja Informatlva ofrecida par la EPA para 
alternativas potenciales,J;J~_A fae,-~tLeet: Safe Substitutes at Home: Non-tOXIc 
Household Products" ("SUStltUtOS sanos en casa: los productos no-toxlCos 
para usa domestico.") 

Vivo a 10 largo de la Frontera entre Mexico y los Estados Unidos. He notado 

C '2.0 
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que tiendas y ambulantes en ambos paises venden pesticidas con etiquetas 
hechas a mano, 0 aun sin ninguna etiqueta a veces. He aido decir a otras 
personas que estos productos son baratos y muy eficaces para controlar 
los insectos. l.Tiene alguna idea que contienen estas pesticidas, y si es 
posible que sean especial mente daiiinas para los humanos? 

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

• Paiva de avian 
Paiva de avian es un paiva blanco que se vende frecuentemente en pequenas 
balsas de plastico. En realldad, la sustancia es metilparation, la cual se 
clasifica como una formula de pesticida extremamente peligrosa, restrrngida 
par la EPA para ciertos usos comerciales al aire libre. La Region 9/10 de la 
Oficina de salud fronteriza del DSHS encabezo una campana binacional tri­
estatal para crear conciencia en el publico sabre las pesticidas. La EPA 
proporciono los fondos para la campana. Agencias locales, estatales y 
federales participaron en esta campana para evaluar la magnitud del 
problema, educar al publico y a los proveedores del cuidado de salud, y 
prevenir exposiciones a la sustancia en el futuro. Para mas informacion, 
puede comunicarse can Blanca Serrano, MPH, RS al 1-800-693-6699. Los 
residentes de Western Texas Rio Grande Border (Ia frontera occidental del 
Rio Bravo del Norte) 0 del area del Permian Basin tambien pueden 
comunicarse can el West Texas Poison Control Center (Centro del Control de 
Venenos de Texas Occidental) al 1-800-222-1222. 

• 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, a en el suelo a la entrada de 
su hagar. Muestras de estas tizas insecticidas han indicado que el ingrediente 
activo de las mismas es uno de los piretroides sinteticos. Los ninos pequenos 
estan expuestos a la tiza frecuentemente por su aspecto luminoso y 
atractivo. Ademas de los efectos daninos que la tiza en si puede tener a la 
salud humana, se ha descubierto que el embolso de la tiza contiene plomo. 

Reportando Informacion: 

i.Quienes tienen la responsabilidad de reportar condiciones ocupadonales? 

• Medicos 
• Profesionales de salud 
• Cualesquiera personas encargadas de un laboratorio en un hospital 0 clinica, 

un banco de sangre, una unidad movil u otra instalacion en el cual un 
examen del laboratorio revele evidencia de una enfermedad sujeta a 
notlflcacion. 

lComo se consiguen los formularios para reportar condiciones 
ocupacionales? 

• lIame a nuestro ntimero telefonico gratuito 1 (800) 588-1248 para pedir 
los formularios de notificaciOn. 

Page J of 4 

• Tile Human Pesticide Expo_sure Report Form (PDF file: 17 KB )(F~rmularlo 
para reportar la exposicion humana a una pestioda) fue creado por la seccion 
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PEST para reportar las exposiciones a las pesticidas, y 10 puede conseguir a 
traves del Internet. 

• Formulario de informe Exposicion a los pesticidas par los hum=, 
• Puede conseguir a traves del Internet tambien el formulario de DSHS para 

reportar las condiciones sujetas a notificacion. Vaya al Texas Department of 
State Health Services Weekly Notifiable Conditions Report Form (EPI-l), 
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 viewingjillorm.ation page for download information. For 
additional assistance please call 512-458-7263. 

leoma se reportan condiciones ocupacionales? 

• Puede reportar los casas directamente al Environmental and Injury 
Epidemiology and Toxicology Branch, (Rama de Epidemiologia del 
Medioambiente y las Lesiones, y la Toxlcologia) del DSHS, lIamando a 
nuestro numero telef6nico gratuito 1 (800) 588-1248. 

• Puede mandar por fax los reportajes de casas al (512) 458-7169. 
• Puede enviar los reportajes de casos par correa a la Environmental and 

Injury Epidemiology and Toxicology Branch. 
• Puede reportar los casas tam bien al personal local a regional del 

departamento de salud quienes transmitiran la informacion directamente a la 
oficina central del DSHS. 

Materiales educacionales 
Pesticide E.xp_Q~iJLQchure,(Folleto sabre la exposicion a las pesticidas) 
"pdf" (lOOKB) 

Numeros telefonicos para manejo y tratamiento: 

NatIOnal Pesticide Information Center (NPIC) (Centro Nacional de Informacion sabre 
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 

Page 4 of 4 

"Los "Iinks" extern os a otros sitios de la Red tienen como proposito 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 
label 

DAN(j[1! 
Follow 
Label 

Instructions 
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Pesticide Poisoning? 

For assistance and infonnation about all types 
of poisonings, call 1-800-222-1222 

Poison COlltrol Center Hotline 

If you have been exposed to pesticides, notify 
the Texas Department oC Health: 

1-800-588-1248 
All Infonnation is Confidential 

Iriformation or Complaints regarding 
Pesticides for Agricultural Use 

Texas Department of Agriculture (TDA) 
1-800-835-5832 

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

The Most Common Symptoms of Pesticide 
Poisoning Include: 

• Headache 
• . Loss of Coordination, Dizz iness 

• Muscle Cramps 
• Nausea and Vomiting 
• General Wealeness 
• Cough, Respiratory Irritation 

• Chest Pain 
• SkinlEye 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 
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Etiqueta del 
pesticida 

PUIfiUO 
SI(jA LAS 

Instrucc/ones 
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~ Envenenamiento 
por Pesticidas? 

Para ayuda y inform~cion inmediato sobre toda 
clase de envenenamientos, lIame 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 

Infonnaci6n 0 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 

Los Sintornas Mas Cornunes de 
Envenenamiento por Pesticidas Incluyen: 

• Dolor de Cabeza 
• Perdida de Coordinaci6n y Mareo 
• Calambres museu lares 
• Nausea y V6rnito 
• Debilidad general 
• Tos, lnitaci6n de las vias 

respiratorias 

• Dolor en el Pecha 
• Irritacion de 10 pieV de los ojos 

Cuando busca ayuda medica, identifique el 
nombre del pesticida y su cornposici6n 
quimica, si es posible (mire en la eliqueta 
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Criteria for Field Investigation 

1. Events that result in a hospitalization or; 

2. Events that involve 4 or more ill individuals, or; 

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

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

and/or employer. 



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 Surveillance 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, diagnoses, 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 I) 

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 Stmctural Pest Control Board (SpeB), 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 man'ser 

and the assistant supervisur of the crew that was working on June 1,2004. PEST staff explained the (.bjectives of 

the invl!stigation and why the company needed to develop a written fumigation protocol to prevent fut:.lre 

exp"sures. The risk manager provided staff with a memo de ted June I. 2004 summariZing the events I"ading up to 

am] following the exposures. According to the risk manager. fumigation generally occurs on a quarterly basis. He 

indicaleu Ihat management values their worker's health and hau already implemented training and education to 

prevent Slid, an event from reoccurring. PEST staff and the SpeB inspeclor lOured the warehouse r"cility. The 



administrative offices, located at the front of the facility 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. 

Employee 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 pesticide 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 risk 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. 



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 apprmumately 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 I). 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 nOi 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 I 

Muscle Pain 2 

Weakness 2 

General Fatigue 2 

Fever 2" 

Repiratory Sore throat 4 

Shortness of breath 3 

Cough 4 

Swollen tonsils I" 

Gastrointestinal Nausea 4 

Vomiting 2:;' I 
Diarrhea I 

Dermatologic Rash I 
.. 

-, Physi~ a l rilldlngs documented hy phYS ICI an for olle of the two total reported 

-, . Physica l rinding' uoclImented by physician 



Structural Pesticide Control Board (SPCB) Investigation 

PEST staff contacted SPCB enforcement staff June 7, 2004 and met with the regional SPCS inspector on June 15, 

2004. That same day, the inspector met with the pesticide applicator and reviewed the application records. Label 

violations result~d from the absence of warning placards posted at every entrance. The SPCS investigation also 

revealed that the routine fumigations and rodent control applications for this company were only communicated 

verbally. SPCS 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; 

• 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, and 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 wann, 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 

It 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 warehnuse an~ did not contact the 

applicator to verify his assumption that the application was complete. The door used by Ihe other employees did /lot 

have a warning sign. Neilher the assistant supe rv isor nor the six workers reportedly identili ed the odors, ash, and 

laped plaslic as warnillg signs that there was still a hazard. The workers reported headaches and dizziness and did 

nOI seek fre sh air: the pesticide applicator arrived al Ihe warehouse, but the company memo ~oes not slate that the 



employees sought fresh air at that time. Medical care was sought 2 V:z 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 associated with exposure 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 chemical 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 

continue to educate their employees on the pesticides used in their facility, keep chemical MSDS in a centraJ 

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 
• 

leJas 
DATE: 7/2/04 

TO: Rodney Caison 
Juan Cota 
MPF Peffoods, L TO 

FROM: Charles Brownlow 
rejas Safety & Health 

FUMIGATION MEMO 

REFERENCE: Fumigation Management Ptan 

Plant manager shall designate a coordinator and an assistant coordinator (who can fuifililhe coordinator's roJe in the 
event of illness or other absence) for the lumigation procedure. (plant manager can be coordinator) Both 
coordinators will share information in the processes below. 

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

1. Establish and maintain an Accident Prevention Program that includes training workers on general safe work 
practices and include special instructions about the hazards that may be found at a particular job. 

2. Train workers to understand MSDS and warning labels on products used in the workplace. Train workers to 
understand the hazards of workplace chemicals, safe handling methods, personal protective gear and emergency 
procedures. 
For specific pest-control applications: 

1. The Pest Control Provider is contacted and a defined fumigation schedule is set, in writing. This schedule will 
be posted in a specific place in plant manager's work area. 
2. Obtain a current 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 with the 
procedure(s) and safety concerns 
4. Assure that the quarantined location(s) of the facility will be unoccupied during the scheduted time 
5. The Pest Control Provider will notify the coordinator, in writing and by live telephone conversation. U 
coordinator is unavailable, provider will contact the assistant coordinator within 2-4 days prior to the fumigalion date 
and provide proper notices to be posted. (see # B be/ow) 
6. Shall notify all pertinent management personnel of the fumigation and the scope of the process, to include the 
quarantined locations and timetable during the week of the scheduled fumigation. Inform employees about the 
health effects of chemicals and how to prevent exposure. 
7. Shall coordinate with the employees and management, assuring that the lacility will not be needed dUring the 
fumigation time table 
8. Shall post the appropriate notice/warning in a conspicuous location (i.e. at the time clock) to nollfy employees of 
the fumigation plans, warning them to NOT ENTER if posting/placard are present Complete contact information for 
both coordinator and assistant coordinator will be included on the placard. This shall be posted 48 hours prior to 
fumigation date and removed at close of business day of re-entry to workplace. 
9. The Pest Control Provider will have sale custody of the 'quarantined localion(s) during the timetable and proper 
posting/placard and safety procedures Will be followed. No Tejas or MPF employee shall cross the posted placard 
barrier(s) 
10. Allhe conclUSion of the fumlgallOn procedure and time lable,the 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 removed, 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 to call me. 
Respectfully, 

Chartes, 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 farm workers 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 at. 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 Rodenticide 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 at., 2005; Jackson, 2002; McCauley et at., 2002; Arcury et at., 

2001; Villarejo et at., 2000; Quandt et at. t 999]. The revised federal WPS, which took effect in 1995, sets 

requirements for employers of pesticide handlers and agricultural workers. These requirements include 

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 National 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 Agrico/as Fronterizos (The Border Farmworker Center) in EI 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 (MAFO) 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 staff 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 questionnaire. 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 instrument, which 

consisted of 80 potential questions grouped into 25 main questions, collected information on farmworkers' 

demographic characteristics, health stalus, pesticide safety training experiences, peslicide 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 

queslions 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 EI 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 identified variable names for 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 

Demographics 

We interviewed a total of 210 farmworkers: 124 in EI 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 9-12 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 farm workers interviewed in 

San Juan, Texas reported receiving WPS training (Figure 2) , but two of the 24 farmworkers interviewed in 

the San Juan 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 understood 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 Iraining 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 EI 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, 59% 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 illness (Table 5). 

Discussion 

6 

Farmworker labor 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 anyone 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 will not receive the complete WPS-required pesticide safety 

training within the first 5 days of entering a treated area. Under the WPS regutation, the agriculturat 

emptoyer must ensure that the pesticide safety information is communicated to agriculturat workers 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 conclude that 

many farmworkers are not receiving the required pesticide safety training [Arcury et aI., 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 health 

problems experienced on the job and 59% denied ever seeking medical care for the health problems that 

they experienced. Communication barriers can render the WPS requirements such as transportation to a 
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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, andlor crew chiefs can lead to complications 

or affect treatment, particularly if the farmworker doesn't seek necessary medical attention andlor 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 [W A Dept. of L&I 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, mayor may not have affected the farm workers' 

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 2001J. 

Abstract 

8 

The U.S. Environmental Protection Agency's (EPA) Worker Protection Standard (WPS) regulation 

requires that farm workers 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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Figure 1. Age of Farmworkers (by location) 
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Table 1. Respondent characteristics 

TOlal EI Paso San Antonio Brownsvme San Juan 
(n=2'0) (n='24) (n=27) (nol5) (n=24) 

Question n % n % n % n % n % 

Age 01 farmworker (years) 
181019 , 0.5 0 0.0 0 0.0 0 0.0 1 4.3 
201029 17 8.1 3 2.4 2 7.4 4 11.4 8 34.8 
301039 32 15.3 14 11.3 4 14.8 5 14.3 9 391 
401049 67 32.1 36 29.0 10 37.0 17 48.6 4 17,4 
501059 44 21 .1 33 26.6 5 18.5 5 14.3 1 4.4 
60 to 69 42 20' 34 27,4 6 22.2 2 5.7 a 0.0 

70+ 6 2.9 4 3.2 a 0.0 2 5.7 a 0.0 
(missmg) a 0 0 

Education 
No larmal education 12 5.8 10 8.2 0 3,4 2 5.7 0 0.0 

I \0 5 years school completed 71 34.3 59 48.4 3 15.5 4 11,4 5 21.7 
6 10 B years school completed 60 29.0 39 32.0 34.5 12 34.3 8 34.8 
9 10 12 years school completed 44 21.3 11 9.0 12 36.2 15 42.9 6 26.1 
More than 12 years 01 schooling 20 9.7 3 2.5 11 10.3 2 5.7 4 17.4 

(missing) 3 2 0 0 , 
Years worked as fBrmworker 

1 105 years 46 22.0 16 12.9 4 14,9 13 37.1 13 56.5 
6\010 years 34 16.3 20 16.1 6 22.2 7 20.0 1 4.3 
1 t 1015 years 37 17.7 21 16.9 4 14.8 5 14.3 7 30.4 
, 6 10 20 years 24 11 .5 15 12.1 4 14.8 4 11,4 1 4,4 

l"'l 21 1025 years 9 4.3 6 4.8 3 11.1 0 0.0 0 0.0 

t More than 25 years 59 28.2 46 37.1 6 22.2 6 17.1 4.3 
(mlssmg) 0 0 0 

Currently working as a farmworker 
(Began asking in EJ Paso 2000) 

Ves 78 85.7 66 98.5 12 SO.O 
No 13 14.3 1.5 12 50.0 

• mIssing nor used In percentage calculations 



Table 2. Questions on training. 

Question Total EIPaso San Antonio Brownsville San Juan 
(n=210) (n=124) (n=27) (n=35) (n=24) 

Question n % n % n % n % n % 

Ever trained in pesticide use/satety 
Ves 60 28.6 38 30.7 11 40.7 9 25.7 2 8.3 
No 150 71.4 86 69.3 16 59.3 26 74.3 22 91.7 

Trained in pesticide use/safety past 5 years 
(Began asking in EI Paso 2000) 

Ves 16 17.4 15 22.1 4.2 

No 76 82.6 53 77.9 23 95.8 

WPS training ever received 
Ves 48 22.9 35 28.2 9 33.3 4 11.4 0 0.0 

No 162 77.1 89 71.8 18 66.7 31 88.6 24 100.0 

WPS card in possession 
Ves 41 19.5 33 26.6 6 22.2 2 5.7 na na 

No 169 80.5 91 73.4 21 77.8 33 94.3 na na 

t'r, 
Was WPS training uselul/used --..c:. Ves 38 79.2 29 82.9 5 55.6 4 100 na na 

No 10 20.8 6 17.1 4 44.4 0 0 na na 

Plan to use WPS training in future 
Yes 45 93.7 34 97.1 7 77.8 4 100 na na 

No 3 6.3 1 2.9 2 22.2 0 0 na na 

Who did the training 
Foreman 1.7 0 0 0 0 12.5 0 0 

Farmer 3 5.3 0 0 2 18.2 1 12.5 0 0 

Supervisor 8 14 4 11.1 9.1 2 25 50 

Other 45 79 32 88.9 8 72.7 4 50 1 50 

(missing) 3 2 0 1 0 

Trained via video 
Yes 11 19 5 13.9 5 45.5 0 0 50 
No 47 81 31 86.1 6 54.5 9 100 1 50 

(missing) 2 2 0 0 0 



Total B Paso San Anton10 Brownsville San Juan 

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

Question n % n % n % n % n % 

Trained via manual 
Yes 18 31 15 41.7 3 27.3 0 0 0 0 

No 40 69 21 58.3 8 72.7 9 100 2 100 

(missing) 2 2 0 0 0 

Trained via fIIpchart 
Yes 11 19 7 19.4 4 36.4 0 0 0 0 

No 47 81 29 80.6 7 63.6 9 100 2 100 

(missing) 2 2 0 0 0 

Language used In training 
English 8 14 0 0 7 63.6 1 12.5 0 0 

Spanish 39 68.4 34 94.4 0 0 3 37.5 2 100 

Bolh 10 17.5 2 0.6 4 36.4 4 50 0 

(missing) 3 2 0 1 

Understood the training 
Yes 51 91.1 32 94.1 9 81.8 8 88.9 2 100 

No 5 8.9 2 5.9 2 18.2 11.1 0 0 

"" (missing) 4 4 0 0 0 -V, 
How many people trained with you 

1·5 6 11.3 1 2.8 3 42.9 12.5 1 50 

6·15 10 18.9 '6 22.2 1 14.3 1 12.5 0 0 

16·20 8 15.1 5 13.9 3 42.9 0 0 0 0 

21+ 29 54.7 22 61 .1 0 0 6 75 1 50 

(missing) 7 2 4 0 

Answers rinse eyes if exposed? 
Yes 119 56.7 64 51.6 21 77.6 17 48.6 17 70.8 

No 91 43.3 60 46.4 6 22.2 18 51.4 7 29.2 

Answers induce vomiting If Ingested? 
Yas 32 15.2 16 12.9 5 18.5 6 17.1 5 20.8 

No 178 84.8 108 87.1 22 81.5 29 82.9 19 79.2 

. mlssmg nol used in percentage calculations 



Table 3. Questions on work environment. 

Question Total EIPaso San Antonio Brownsville San Juan 
(n=210) (n=124) (n=27) (n.35) (n=24) 

Question n % n % n % n % n % 
EVer work in fields treated w/pestlcldes 

Ves 157 74.8 93 75.0 26 96.3 21 60 .0 17 70.8 
No 53 25.2 31 25.0 3.7 14 40.0 7 29.2 

Ever mix or apply pesticides 
Ves 54 25.7 27 21.8 10 37.0 13 37.1 4 16.7 
No 156 74.3 97 78.2 17 63.0 22 62.9 20 83.3 

Insecticides used at current work site 
Ves 95 45.2 % 51 41.1 18 66.7 11 31.4 15 62.5 
No 87 41.4 57 46 5 lB.5 18 51.4 7 29.2 

Don't Know 2B 13.3 16 12.9 4 14.8 6 17.1 2 8.3 

Herbicides used at current work site 
Ves 87 41 .4 52 41.9 20 74.1 B 22.9 7 29.2 

No 94 44.B 56 45.2 4 14.B 20 57.1 14 58.3 
Don'l Know 29 13.8 16 12.9 3 11.1 7 20 3 12.5 

Fungicides used at current work site 
Ves 69 32.9 47 37.9 11 40.7 6 17.1 5 20.8 

No 101 48.1 58 46.8 11 40.7 22 62.9 10 41 .7 

Don't Know 40 19 19 15.3 5 18.5 7 20 9 37.5 

~ Central area posts recent spraying 01 pesticides - Ves 56 27.1 30 24.4 6 22.2 15 42.9 5 22.7 
00-

No 139 67.1 87 70.7 20 74.1 15 42.9 17 77.3 

Don'l Know 12 S.B 6 4.9 1 3.7 5 14.3 0 0 

(missing) 3 0 a 2 

Field posting signs alert when ok to enter rield 
Ves 89 42.8 61 49.2 6 22.2 16 45.7 6 27.3 

No 114 54.8 62 50 20 74.1 16 45.7 16 72.7 

Don'l Know 5 2.4 O.B 3 .7 3 B.6 0 0 

(missing) 2 0 0 0 2 

Boss notifies when ok to enter field 
Ves 128 81.2 74 59.7 10 37 28 80 16 69.6 

No 73 34.9 47 37.9 16 59.3 3 B.6 7 30.4 

Don't Know 8 3.8 3 2.4 1 3.7 4 11.4 a a 
(missing) a 0 a 



Total EI Paso San Antonio Brownsville San Juan 
(n=210) (n=124) (n=27) (n=35) (n=24) 

Question n % n % n % n % n % 

Boss notifies of recent sprayings 
Yes 110 52.9 64 52 8 29.6 27 77.1 11 47.8 
No 93 44.7 57 46.3 19 70.4 6 17.1 11 47.8 

Oon'l Know 5 2.4 2 1.6 0 0 2 5.7 4.4 
miSSing 2 0 0 

One location notifying of recent sprayings 
Yes 77 36.8 47 37.9 5 18.5 19 54.3 6 26.1 
No 120 57.4 70 56.4 22 81.5 11 31.4 17 73.9 

Don't Know 12 5.7 7 5.6 0 0 5 14.3 0 0 
(missln~) 1 0 0 0 

Emergency numbers posted where people can find 
Yes 75 35.9 38 30.6 9 33.3 22 62.9 6 26.1 
No 121 57.9 78 62.9 17 63 10 28.6 16 69.6 

Don't Know 13 6.2 8 6.5 1 3.7 3 8.6 4.3 
(missing) 0 0 0 

Pesticide safety poster up to see 
Yes 90 43.1 52 41.9 6 22.2 23 65.7 9 39.1 
No 112 53.6 69 55.7 20 74.1 10 28.6 13 56.5 

Don't Know 7 3.3 3 2.4 1 3.7 2 5.7 4.4 
(missing) 0 0 0 

""' You/coworker In situation of risk from pesticides -"'-l Yes 63 29.4 32 25.8 t4 51 .8 7 20 9 39.1 

No 151 70.6 92 74.2 13 48.2 28 80 14 60.9 

(miSSing) 0 0 0 

00 you ever use tobacco 
Yes 49 23.4 37 29.8 6 22.2 3 8.6 3 13 

No 156 74.6 84 67.7 21 77.8 31 88.6 20 87 
Don't Know 4 1.9 3 2.4 0 0 2.9 0 0 

(miSSing) 1 0 0 0 

How often wash hands in fields (tobacco users) 
Always 9 18.7 5 13.9 0 0 3 100 33.3 
Ohen 8 16.7 7 19.4 0 0 0 0 33.3 

Seldom 12 25 10 27.8 2 33.3 0 0 0 0 
Never 16 33.3 13 36.1 2 33.3 0 0 I 33.3 

Don't Know 3 6.3 2.8 2 33.3 0 0 0 0 
(missing) 0 0 0 

• {TJlssing not used in percentage calculations 



Table 4. Health-related questions. 

Question Total EI Paso San Antonio Brownsville San Juan 
(n=210) (n=124) (n=27) (n=35) (n=24) 

Question n % n % n % n % n % 

How would you get to the doctor 
Walk 8 3.9 7 5.8 0 0 0 0 1 4.3 

Own Car 33 16.2 2 1.7 11 42.3 15 42.9 5 21 .7 
Friend's Car 55 27.0 27 22.5 10 38.5 8 22.9 10 43.4 

Farmer I Supervisor 66 32.3 51 42.5 4 15.4 6 17.1 5 21.7 
Other 42 20.6 33 27.5 3.8 6 17.1 2 8.7 

(miSSing) 6 4 a 

Any health symptom experienced in previous year 
Ves 151 71.9 85 68.6 24 88.9 23 65.7 19 90.5 
No 59 28.1 39 31.4 3 11 .1 12 34.3 2 4.5 

(missing) 3 0 0 0 3 

Ever seek medical care for health problems 
Vas 62 41 .1 31 36.5 17 70.8 10 43.5 4 21 .1 
No 89 58.9 54 63.5 7 29.2 13 56.5 15 78.9 

Given tranportatlon to medical facility 
Ves 27 45.0 11 36.7 8 47.1 5 55.6 3 75 
No 33 55.0 19 63.3 9 52.9 4 44.4 25 

l7\ (missing) 91 55 7 14 15 -
~ Ever miss work because of health problems 

Vas 65 43.3 38 45.2 12 50.0 9 39.1 6 31.6 
No 85 56.7 46 54.8 12 50.0 14 60.9 13 68.4 

(missing) 



Total EIPaso San Antonio Brownsville San Juan 
(0;210) (0;124) (0;27) (0;35) (0;24) 

Question n % n % n % n % n % 

Days of worked missed 
Less than One day missed 4 6.2 2 5.3 1 8.3 1 11.1 0 0 

1 lo 2 days missed 19 29.2 10 26.3 4 33.3 3 33.3 2 33.3 
3~5 days missed 19 29.2 10 26.3 2 16.7 3 33.3 4 66.7 

6-10 days missed 5 7.7 4 10.5 8.3 0 0 0 0 
11·15 days missed 5 7.7 1 2.6 3 25 1 11.1 0 0 
16·30 days missed 6 9.2 5 13.2 8.3 0 0 0 0 
31+ days m1ssed 7 10.8 6 15.8 0 0 11.1 0 0 

(missing) 86 47 12 14 13 

Talk to other farmworkers about health problems 
Yes. always 22 21.6 6 12.2 9 37.5 5 21.7 2 33.3 

Sometimes 24 23.5 17 34.7 3 12.5 0 0 4 66.7 

No, never 56 54.9 26 5:3.1 12 50 18 78.3 0 0 

(missing) 49 36 13 

Talk to Doctor/Nurse about heallh problems 
Yes, always 32 31.7 8 16.3 13 54.2 8 34.8 3 60 

Somellmes 26 25.7 15 30.6 5 20.8 4 17.4 2 40 

No, never 43 42.6 26 53.1 6 25 11 47.8 0 0 

(missing) 50 36 14 

\"i\ 
Talk to crew chief about health problems 

Yes, always 20 22.5 3 8.1 7 29.2 8 34.8 2 40 - Sometimes 12 13.5 7 18.9 4.2 4.3 3 60 
-n 

No, never 55 61.8 27 73 14 58.3 14 60.9 0 0 

Don't Know 2 2.2 0 0 2 8.3 a 0 0 0 

(mIssing) 62 48 14 

Talk to supervisor about health problems 
Yes, always 19 21.3 3 7.9 6 25 7 30.4 3 75 

SometImes 13 14.6 10 26.3 4.2 1 4.3 25 

No, never 55 61.8 25 65.8 15 62.5 15 65.3 0 0 

Don'l Know 2 2.3 0 0 2 8.3 0 0 0 0 

(missing) 62 47 15 

Talk to farm owner about health problems 
Yes, always 14 16.3 2 54 7 29.2 5 21.7 0 0 

Somelimes 11 12.8 7 18.9 1 4.2 1 4.4 2 100 

No, never 59 68.6 28 75.7 14 58.3 17 73.9 0 0 
Don't Know 2 2.3 0 0 2 B.3 0 0 0 0 

(missing) 65 48 17 



Total EIPaso San Antonio Brownsville San Juan 
(n=210) (n=124) (n=27) (n=35) (n=24) 

Question n % n % n % n % n % 

Talk to family about health problems 
Yes, always 67 53.6 24 35.8 19 79.2 17 73.9 7 63.6 
SometImes 30 24.0 24 35.8 2 8.3 0 0 4 36.4 
No, never 28 22.4 19 28.4 3 12.5 6 26.1 0 0 
(missing) 26 18 8 

problems 
(combined/collapsed variable) 

Ves 109 72.2 56 65.9 22 91.7 17 73.9 14 73.7 

No 42 27.8 29 34.1 2 8.3 6 26.1 5 26.3 

Talk to a Doctor or Nurse about health 
problems (collapsed variable) 

Ves 58 38.4 23 27.1 18 75 12 52.2 5 26.3 

No 93 61.6 62 72.9 6 25 11 47.8 14 73.7 

Talk to Crew chief or Supervisor or OWner 
about health problems (combined/collapsed 
variable) 

Ves 40 26.5 14 16.5 10 41.7 10 43.5 6 31.6 

No 111 73.5 71 83.5 14 58.3 13 56.5 13 68.4 

i?'J . mIssing not used in psrcsntage calculatIons 

~ 
0 



Table 5. Questions on health symptoms. 

Total EIPaso San Antonio Brownsville San Juan 
(n=210) (n=124) (n=27) (n=35) (n=24) 

Question n % n % n % n % n % 

Any health symptom experienced in previous year 
Yes 151 71.9 85 68.6 24 88.9 23 65.7 19 90.5 
No 59 28.1 39 31.4 3 11.1 12 34.3 2 4.5 

(missing) 3 0 0 0 3 

Headaches lasting for hours in past year 
Yes 66 31.9 35 28.2 11 40.7 13 37.1 7 33.3 
No 141 68.1 89 71.8 16 59.3 22 62.9 14 66.7 

Dizziness In past year 
Yes 50 24.1 23 18.5 14 51.8 6 17.1 7 33.3 
No 157 75.9 101 81.5 13 48.2 29 82.9 14 66.7 

Fainting in past year 
Yes 14 6.8 8 6.4 4 14.8 2.9 4.8 
No 193 93.2 116 93.6 23 85.2 34 97.1 20 95.2 

Stomach pain in past year 
Yes 57 27.5 32 25.8 12 44.4 3 8.6 10 47.6 

~ No 150 72.5 92 74.2 15 55.6 32 91.4 11 52.4 

r-s Double/blurry vision In past year - Yes 51 24.6 27 21.8 13 48.1 4 11.4 7 33.3 
No 156 75.4 97 78.2 14 51.9 31 88.6 14 66.7 

Watery eyes In past year 
Yes 82 39.6 45 36.3 15 55.6 13 37.1 9 42.9 

No 125 60.4 79 63.7 12 44.4 22 62.9 12 57.1 

Tiredness in past year 
Yes 106 51.2 63 50.8 18 66.7 11 31.4 14 66.7 

No 101 48.8 61 49.2 9 33.3 24 68.6 7 33.3 

Nausea in past year 
Yes 35 16.9 18 14.5 10 37.0 4 11.4 3 14.3 
No 172 83.1 106 85.5 17 63.0 31 88.6 18 85.7 

Vomiting In past year 
Yes 25 12.1 13 10.5 7 25.9 4 11.4 1 4.8 
No 182 87.9 111 89.5 20 74.1 31 88.6 20 95.2 



Total EIPaso 5an Antonio Brownsville San Juan 
(n=210) (n=124) (n=27) (n=35) (n=24) 

Question n % n % n % n % n % 

Excessive sweallng In past year 
Yes 50 24.3 32 26 9 33.3 5 14.3 4 19.1 
No 156 75.7 91 74 18 66.7 30 85.7 17 80.9 

Rashes in past year 
Yes 49 23.7 27 21 .8 8 29.6 6 17.1 8 38.1 
No 158 76.3 97 78.2 19 70.4 29 82.9 13 61 .9 

Difficulty brealing In pasl year 
Yes 36 17.4 17 13.7 13 48.1 4 11.4 2 9.5 
No 171 82.6 107 86.3 14 51.9 31 88.6 19 90.5 

Orooting in past year 
Yes 8 3.9 7 5.6 1 3.7 0 0 a 0 
No 199 96.1 117 94.4 26 96.3 35 100 21 100 

Muscle spasms in past year 
Yes 56 27.1 35 28.2 10 37 3 8.6 8 38.1 
No 151 72.9 89 71.8 17 63 32 91.4 13 61 .9 

Chest paln in past year 
Yes 34 16.4 17 13.7 9 33.3 5 14.3 3 14.3 

'tTl No 173 83.6 107 86.3 18 66.7 30 85.7 18 85.7 
N 

t' Runny nose in past year 
Yes 58 28.0 31 25 11 40.7 10 28.6 6 28.6 
No 149 72.0 93 75 16 59.3 25 71.4 15 71.4 

Diarrhea in past year 
Yes 30 14.5 16 12.9 8 29.6 2.9 5 23.8 
No 177 85.5 108 87.1 19 70.4 34 97.1 16 76.2 

.. missing not used in percentage calculations 
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Background Emergency responders are among the first to arrive ar a pesticide-related 
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Methods Survey data collected frnm the SENSOR-Pesticides, CDPR and HSEES 
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altcmpt. Emergency responders. such as firelighters. police 
officers, and emergency medical technicians, are among (he 
first to arrive to the scene of a pesticide-related erntrgency 
event. Anecdotal information indicates that tht!se exposures 
have sometimes led to illness among emergency responders 
[Merritt and Anderson. 1989]. suggesting a risk of acute 
illness when responding to hazardous events. 

Rl!ccntly. large amounts of public health resources have 
been used to prevent and to be prepared to respond to 
chemical and biological ten'orism events. Pesticides are 
:unong the chemical agents that might be used by terrorists 
[CDC.2oo5a). 

An assessment of the magnitude and incidenc!.! of neule 
pesticide poisoning among emergency responders can 
provide information on the preparedness of these important 
public servants. and can highlight arcas in need ofprcvcnlive 
action. To Our knowledge this study is the first to provide 
information on the magnitude and incidence of acute 
pesticide poisoning among those res.ponding to pesticide­
related emergency events. 

METHODS 

Duta were obtained on individuals age 15 through 
64 years who developed an acute pesticide-related illness or 
injury from pesticide exposures incurred while engngt!d in 
emergency response andlor from exposure to a pesticide­
contaminated patient between 1993 and 2002. The occupa­
tional categories of interest were fircfighten; (1990 Bureau of 
the Cen,us [80C] occupation codes = 416. 417) [US 80C. 
1992).lawenrorcement officel~ (80C occupation coues 418. 
423), and emergcncy medicOJI techniciOJns (ROC occupation 
codes 089. 208. or 446 and 80C illllustry codes = ~O I. H31. 
or 91 0). Both volunteer and care!.!r firefighters were includC!d. 
Throughout this report, these eligibk workers will he 
collectively referred to as "emergency responders." Thi.s 
report excludes cases involving non-working by.stander::,. 
Exposures occurring in nnn-emcrgc.:ncy situations were also 
excluded (c.g., firefighters exposed to pesticides used f~)r 

mUline pest control at their \1,:orkplace. or law enforcement 
officers who an! exposed to off-target drift of an aerially 
applied pesticide). 

Source of Cases 

Ca!->es \\'erc iucntltil"lJ from the Sl.'ntilll'1 Event t'olih\.'a­
lilUl Sy~tt!m for Occup:J{i()n~1 Risk,,· Pesli...:ltles (SENSOR· 
Pcsliducs ) program, (he COJlifornia Vcpanmcnl 01 PC~Ii<:lJc 
Rc.: gnl;ttion (CDPR) pcstil'itlc pni<.,(ming surveillan(c pw· 
gram, and the HazilrJou:-. Sub:-.tancl.'s Emt:rgenc} Ev:.!nh 
Sunt::i11ance (HSEES) S)stem. rhe SENSOR·PC..; II<.:IJI.· ... 
prugram i:o. funded by th~ l'iational In:-.lllllte f(lr Occup"t IIl[lill 
Sa!'t:ty anu fkJlth (!':IOSH) and the US EII\.irontll~nt;d 

Prott:L:tion Agt:ncy tEPA). and pr()\.J(I...:~ hnandal alhl/llr 

technical support (0 Slale 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 Dcpartment of Health 
Services (CDHS). the Texas Department of State Health 
Services. the Washington State Department of Health. the 
Oregon Departmcnt of Human Services. the New York State 
Depa.l1ment of Health. and the Florida Department of Health. 
The Arizona Department of Health Services, the Louisiana 
Department of Health and Hospitals. and the Michigan 
Department of Community Health were quel;cd but reported 
no relevant cases for lhe years under study. Each of {hese 
state agencies maintains its own surveillance system for 
acute pestieide·related illness and injury. The CDPR 
surveillance program is similar to SENSOR-Pesticides but 
uses a sligh£ly different case definition and comparable 
but different standardized variables, Cases were also 
provided by HSEES under a data sharing agreement. HSEES 
is maintained by the Agency for Toxic Substances and 
Disease RegistrylNational Center for Environmental Health 
(ATSDRINCEH). It collects reports from state health 
departments on events associated with sudden. uncontrolled, 
or illegal releases of hazardous substances [Horton et aI., 
2004J. A total of 17 states (AL. CO. lAo LA. MN. MO. MS, 
NC. NH. NJ. NY. OR. RI. TX. VT. WA. WI) participated in 
HSEES 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. ano as such arc exempt from 
consideration by the human subjects review boarll (45 CFR 
46.101 [b)[4)). 

The time periods ror which acute pesticide-related 
illness data were available varied by agency. The SENSOR· 
Pesticides programs in California. New Ymk, Oregon, TI.:xas, 
and Washington State. as well as CDPR. provided data for 
the entire study period. As for the other SENSOR· Pesticides 
stales, data wcre <lvailablc for the following time periods: 
Arizona. 1993-2001; Flurida. 1998- 2002: Louisiana, 
1999-2002. and Michigan. 2000 - 2002. With respect to 
HSEES. 10 states participated for the entire study period: 
Alabama. Colorado. Iowa, New York. North Carolina. 
Oregon, Rhode Island, Texas. \Vashington, and WIsconsin. 
The remaining HSEES stares participated ror the follo'.\ing 
time periods: Louisiana. 200 1-2002; Minnl!~nta and ~:lis­

sissippi. 1995-2002: Missouri. 1994 - 2002: New rbrnp· 
shire. 1~'I3-lq90; and I'ew Jersey ant! Utah. 2[)OO- 2[1')2. 

To avoid douhlc cOllllling [he same case, cases prm. idcJ 
b}' S ENSORlCDPR were compared to caSl!S in HSEES. 
Ca:-.c ... thill matched on yei1r anu momh llf expo-mrr. 
~(,,(e. age. gendt'r. and pesru.: idc: '"'Clive ingredient ',\cr(: 
i.J~~urncd to be the sarnL' individual Thc .... c individuals \\cre 
indud.:u in the SE:\SOR/CDPR tow Is (Inl;.: . Simlbrl;.. cases 
prov\(kJ hy CDPR amI CDHS \\'cr~ cOlilpared and ca~e:; 
that rnat~heu wen: c()lH1h!d oilly OIl~C: in the Sf-.i\~;Ol</ 

CDPR totals. 

FJ 
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Information Available on Each Case 

The infonnation collected by the state agencies and 
HSEES includes date of illness. infonnation on the case 
(gellder. age. occupation. industry. health effects. illness 
severity). whether the illness occurred as a result of 
workplace exposures. activity being performed by the 
individual at the time they were exposed, whether persona.l 
protective equipment (PPE) was used. and the pesticide(sl 
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 
(I.e .• gloves), or respiratory protection (i.e .. resp irator). 

The EPA acute toxicity category was sought for all 
pesticide produc ts responsible for illness. The EPA classifies 
all pesticide products into one of four toxicity categories 
hased on established criteria (40 CFR Part 156). Pesticides 
with the greatest toxicity arc placed in Category I. and lhose 
with the least are in Category IV. In this analysis. the toxicity 
calegory for the pcsticide product responsible for illness was 
often provided by state agencies participating in SENSORI 
CDPR. but was not available for cases reported by HSEES. In 
events involving exposure to more than one product, the 
event was assigned a toxicity category corresponding to thc 
product with the greatest toxicity category. When the toxicity 
category was not provided, it was retrieved from a US EPA 
dataset [US EPA. 2005J lhat provides information on 
pesticide products. including the assigned toxicity category. 
When the spec ific product was not identified. and only the 
active ingredient was available. we selected the toxici ty 
category most commonly assigned to products that contain 
the active ingrcdienl. 

severity Index 

A standardized severi ty inuex [CDC, 200 I aJ was used to 
.;sign severity to all cases provided by SENSORlCDPR. A 
l(lw .H.·~'erjl)' illness or injury consists of minimally hothcr~ 

some health t:!fTects that generally resolve rapidly (e.g .. 
l1t:rm~Hitis. ht!au:1chc, diu.iness. nausea, vomiting. abdom ­
inal p:.lin. cough. upper respiratory irritation. dyspnea, 
t'atiguc. and (lcular inflammatIOn). A moderate .ft!\·crity 
il/lins flr ifzjury consists of nOB-life threatening ht!:.ll th eff!:!cts 
th:.lt ;m.~ Illore prnnoullct!d. prolonged. or uf a ~y!'lcm ic n:Jturt! 
comp<.m!d to low ~e\' erity dh:ct'i . A hig" serer;l)' ;lIl1es." or 
jlljllt')· c(l n s i~ts I)l' life· thrcatenilJg health etTt:t.:ts or thost! that 
result In ~ign itic"' nl reSidual di~hllity 0r disfigufCment. 
HSEES co\lCl.'ts limitcd informatIon 10 a,;,s ign severity. 
HSEES cast!<:- \\'hn wt:!r~ h('spitalizcd \I,:crc assnnlCU to have 
1110df'fOft' Jel'ell"!'Y illnf'n' or illjury. All n[hcr HSEES cast's 
\"crt ;t"sumt:u to hJ.\·c lo\\' .~Cl'(:nt\' illlle'\\' (II' injury. HSEES 
t:()lkcts in:-; uftkient inf0rrnation tu identify high ~t:\lcrity 

ilJll~ "l''';' and il1iuril.:~. 

Case Definition 

SENSOR-Pesticides and CDPR have similar case 
definitions. Cases identified by Slate :Jgencies were included 
only if health effects developed subsequent to pesticide 
contact and the health effects were delt!rmined by state 
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 occurrenc~ 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 scope of this study bUl is available elsewhere 
[Calvert et al.. 2001; CDC. 2oo5bJ. 

HSEES does not have a standardized case definition for 
occupational pesticide-related illness and injury; however, 
cases are defined as persons sustaining at le~ ~t one injury or 
symptom as a result of the event. Events identified by HSEES 
can involve the release of several chemicals. 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 
l:xposurc. HSEES cases were excluded jf the released 
pesticide was not speci fically identified, or if headache, heat 
stress. or trauma were the only health efft!cts identified. 
Headache alone is considered too non·specific and insuffi~ 
cient for a diagnosis of pesticide poisoning, trauma was 
[hought unlikely to be related to pesticide exposure. and heat 
stress was considered unrelated to pcMicide poisoning. 

Data Analysis 

SAS software was used for data management and chi­
square statistical analyses of categorical data. Incidence rates 
for each occupational category of interest \\'crl! calculated for 
1993 through 2002. The numerator wa:. the tow I number of 
illness cases in the relevant ot.:cupation:J1 t.:atcgory. The 
denominator was obtained from the full time equivalent 
(ITE) estimates derived from the CUlTent PopulatIon Survey 
(CPS) conducted between 1993 and 2002 [Bure"u of Lahor 
Slatlstics. 200..).1. fTE data corresponds [0 the states and time 
periods included in the study. In<:I(Jelll:t! rales for all 
emergcl1l:y responders combined wc.:rl.' also t:alculatt:d. 
Induded in this calculation were cnlergent.:y responde(s of 
unknown spen lie type. Puio.;;son rcgrcs~ion was u .. cd £0 [e~t 

the trend of II1cidence rates aCf(I':iS th\.! YC;lrs of t' xposure. 
The ra te c:Jlculation~ for tirctightt.·rs hall to he h:Jndled 

differenll) due to tht.! limit:.ltinn, (,I' lhe CPS data. CPS 
compiles imlustry and fll.:CUpatHln Fl E t:~til1latt:s only on 
\\orkl.:rs t:ngaged in paid emploYlTh .. ·nt. A~ 'll(.:h. unpaid 
volullteer firefighter" un not arrt:iJr In tht: FfE c"timales. 



386 Calvert et al. 

Thc:-rcfore. the incidence rate calculation for firefighters 
included the salaried career firefighters only. In addition. for 
those firefighters whose career versus volunteer statu:-; was 
unknown, we made the assumption that the proportion that 
werc career was equal to the proportion that wcre career 
among those with known career versus volunteer status. 
These firctighlers with unknown status but who \.Vere 
assumed to be career wCfe included in the incidence ratl! 
cakul ations for firefighters and for all emergency responders 
combined. 

The risk of acute pesticide-related illness among each 
occupational category was calculated by comparing their rate 
tLllhat of all other non-agricultural workers aged 15 -64 years 
[Rorhman, 1986J. Non·agriculturai workers were chosen as 
Lhe comparison group because a priori it was Ihought that 
workers and emergency responders had a similar risk for 
pesticide exposure. Agricultural workers were thought to 
have a much higher rate of pesticide exposure because 
belween 1998 and 2002, a rale of 163 cases/million 
agricultural worker FTEs was identified. The data on non· 
agricultural workers were obtained from the same state 
agencies (SENSORlCDPR) Ihat provided the data on 
emergency responders, but excluded were illnesses asso­
ciated with non-occupational exposures, pesticide exposures 
that produced no health effect. emergency responders, and 
illnesses associated with intentional (e.g., suicidal. malicious 
mlent) exposures. Because data on pesticide poisoning 
incidence is not available for states with a HSEES program 
unly, this risk calculation was restricted to states with :J 

SENSOR program. The incidence rate ratio (lRR) was 
elliculated by dividing the acute pesticide-related illness 
incidence rate among emergency responders by lht: incidence 
rate among all other non~agricultural workers. A ratIO that 
~x(l:cds I suggesls that emergency responders have a higher 
risk of acute pesticide-related illness compared to all other 
non ·agricultural workers. Confidence intervals were calcu­
lated according 10 methods described by Rothman [1986J . 

RESULTS 

From 1993 through J002. 2') 1 individuals wen;! identi · 
fied who developed an acute ()l;clIpational pes ticide-related 
illnt'!is or injury from pesticide exposures incurred while 
engagetl In t!llIergt:ncy rcsponst: or from care of a pesticide­
L·llnLaminatcd patit'nt. Ofthcsc. I g1 (63% ) were identified fly 
SE NSOR/CDPR, and 109 (37%) by HSEES (9 cnses were 
id,' IllilieJ by bnth SENSOR and HSEES. and were included 
in Ihe SENSOR/CDPR totals only I (li,ble II . Most of those 
idt'lIl1licd \\;en: firelightcrs (III PW7c I) lIr law cufor..:emcilt 
1)1 tk:a..; ( I O..lI .'6r.~ J) (Tahks I and J II . The mcdlan ag.e among 
tht: r1J cmcrgt'm.:y resp(Jnder ... \Va .... 3..J yl!ar~ (range: 17 -
fJ4 Yl.'ar-;) and :)t)f,{ were male. Amnng the 1 ;'0 SENSOR! 
CDPl{ ca~c .. ,·.tO (~2 l.~ ) \\t:fc c1i1s~ifit!o as Jdillirc. SIJ (49f t J 
;I ... probahle. 2.' (13 f

. (-) as pns:-.ihlc . anJ .~I (17("'(.) a .... 

suspicious. There were 119 separate pesticide exposure 
events identified, and the median number of ill emergenc), 
responders per event was 2 (range J - 22). Most events 
(n = 55, .)6%) in\'olved only I ill emergency responder, nnd 
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 seventy illnes!i among 22 unspecified 
emergency responders who wore no PPE. 

Incidence Rates 

Betwet::n 1993 and 2002, the average annual incidence 
ratl! among emergency rt::sponders was 33.6/million emer­
gency responder FTEs (Table II). The incidence rates 
demonstrated a statistically significant decreasing treml 
(P < 0.0 I) between 1993 and 2002, although the decrease 
was not monotonic (Table [II. Fig. I). A similar decrease in 
rates over lime 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 re~ponders in the \Vest 
region stales (Table IV). 

Incidence Rate Ratios 

Ovcrall, the rate of acute occupational pesticide-rc:latcd 
illness was significantly higher among those engaged in 
emergency response activities. compared to the rate among 
all non·agricultural workers ORR = 2.13, 95% Cl = 1.86, 
2.441 (Tables II and lll). The IRRs were elevated for all 
categories of emergency responders (i.e., lirefighters, law 
enforcement officers. and emergency medical technicians) 
(Table II). The IRR was found to be highest in the Nonheast 
(Table IV), 

Pesticides Responsible for Illness 

Information on the pesticides respon:-.ible f(lr ncute 
occupational pesticide-related illness in emergency respon· 
ders is provided in Table J. Insecticides alone were 
rt:sponsible for 51 % of the illnesses, anJ in~ccliddL's 

combined with another pesticide were fl!sponsible for an 
additional ..J% of cascs. Among the insecticides, organopho­
sphates (n::= 76), pyrcthroid" (n:::;: 31), and carhamate" 
(n ::= 22) were most commonly rcspon~ihle. SpcL'ilic org:mo­
pho-;phate insecticides included malathion (n = 42). phN;ttc 
(n = 14)' and UialinQIJ (n ==. 10). Among the sp~dfic 

pyrcthrollis a'\socia[cJ \vilh Illnes-'\ were, csknvakralt 
(n ~ 1.)1. cytluthrin (n = 7), ami allethnn (n = 71. Aldiearb 
(n = 2!) \Va'> the spccitit: c~LrbamJ.tc must cllmnlllnly 
a~so('·I:ltcd \\ ith illness in emergency n:sp(Jndt!r~ (all 
aIJicarb·rc:ia(cJ illnesses occlllTed in a singk cvellt , 
FUrTngants \\.'cre abo rcspon')ihle for a high prllportwll lit 
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TABLE I. Severity 01 AC1Jle PestiCide-Relaled Illness and Associaled Faclors, 1993-2002 

Modera1e severity illness lowsewerlty illness 

(n = 30) (n = 261) T.lal (N = 291) 

Age, mean (range) 31B(lB-53) 34.7 (17 -64) 343(17-64) 

MaJe(%) 27(90) 228(B9) 255(89) 

Occup't~n (l) 

Firefighter' 11 (37) 100 (3B) 111 (3B) 

Law enforcement 14(47) 90(34) 104 (36) 

Emergency medical techniCians 5(17) 29(11) 34 (12) 

UnspecIfied (cspOnderb 0 42(16) 42(14) 

Organ syslem involved (lI) 
Resprratory 27(90) 172 (66) 199(6B) 

NeurologIcal 19(63) 127 (49) 146(50) 

Gastrointestinal 12(40) 102 (39) 114 (39) 

Eyes 11 (37) 69(26) BO(27) 

Slim 5(17) 40 (15) 45 (15) 

cardiac 9 (30) 11 (4) 20(7) 

PestiCide functIOnal class (%) 

Insecticide 21(70) 12B(49) 149 (51) 

Fumigant 3 (10) 45 (17) 48(17) 

DlStnfectant 1 (3) 32(12) 33 (11) 

Herbicide 1 (3) 37 (14) 38(13) 

fungiCide 1 (3) 5(2) 6(2) 

Multiple functlOnai classes 3{1O) 14 (5) 17 (6) 

Pesllcldeacute toxiCity category (%) 

I 12 (40) 131 (50) 143(49) 

1 (3) 36 (14) 37(13) 

11\ 15 (50) 79(30) 94 (32) 

Unknown 2(7) 15(6) 17(6) 

Source 01 report (l) 

SEtjSOR-Pesl~<1es/COPR (6187) 157(60) 183(63) 

HSEES 4113) 104 (40) 108(37) 

Total 30110) 261 (90) 291 

'''he number mcludes both paid (career. n::: 47). and lflpaJd (volunteer, n ::: 42) brellghters. Also mcluded are rirellghlers fOf 
whom career versus volunteer status IS unknown (n :::. 22). 
orhlS c[ltegory conSIsts of cases identrfled by HSfES as ··resp(}l1der (unkrnJ·JJfl type)." 

ca~es (J 7%). most commonly chloropicnn (n = 28). Finally. 
herbicIdes (13 % ) and disinfectants (11%) wen.: rcsplJnsiblc 
for !'-uhstantial numbers of ca!'cs. Common herbicides 
included gl)phosale (n.:::; I)) and atrazine (n ::; 7 l, while 
(ommnll disint"cdants in<.:ludcd chlorine (n .:::; S). sodium 

hypochlorite (n = 7), and calcium hypochlorite (n = 7) . 
Informatl(lll on thc EPA acute toxicity CJlcgnry was 

<.lvaiIahh: for 27-+ (lJ-F7r) ot the cases. Of rhest:. I·B (52 fi;:·) 
\\:c,:rc c.-.:poscd to ;'H.:ule toxicit) category I pc:..;ticldl:s. 37 
(1-1';(· ) w C:.1t~gl)1 Y II pc ... tici lks. and 94 ().Jrt) tl) category IJ I 
pesticidc:!--. HI/\\"l'\"l:r. it .... houIJ be rwted thal sJ!\"CraJ 
emergency rc"po[l(ier;o;. were expo~cd to tUtn~!'- I rom hurning 
pesticidc..;. It i" not h.lhl\\ n if the c(Jmbusril.Hl fumt:s howe lh(' 
:-.ame toxicity .. I' Ihe parent (.:nmpound . 

Illness Severity 

Mo:-.I of the acute occupational p~stil'ide-rel<.llt:d ill­
nesses among emergency responders were of low severity 
(2h1/2LJI pJOt?'(I )) (Table l). SeverilY was tnO(it:ralc in 1II% of 
the case'i. No deaths and no cases of high severity \\'crc 
iticlJtifieu. Law t.!nfon..:emenl officcl"s accollnted fur the 
largt!:-'l propottinn of mOllcralt: severity illnc<.;scs (~7 7r). 

InfoTl natl(l11 on whether the illness fl!sultcd in 10M time frolll 
work \o.as availahk for 1~5 emergt:ncy responJers. Arncmg 
thCo.;l' I ~5 . . 16 (25tk) haJ III:-.t link' (mt..'dian lost time = 1 da: . 
r~mgc 1-)2 days) Tho..;c c\posl:d to inscdiddt:s '.n.-n; more 
likely to have nllldr.:ratc SC\·l'nty illnc..;s (ino.;t!clicide 
~\p(l',cd::: 1 ..... %. all other\:::;: 6l ·~ . P = Ii.OII and lost lime 
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TABLE II. Total Numbers 01 Cases 01 Awle Occupahonal PestiCide-Related Illness. Full Time Equivalent Estimates. Incidence Rates. and Incidence Rate Ratios, 
by Occupation. 1993-2002 

Number (~iOJ with acute occupational Incidence rate ralio 
Occupation (1990 BOC occupation codes) pesticide-related illness FTE estimates' Incidence rateb (95% Cil' 

Atl 
Filelrghlers' 1416, 4171 
Law enforcement (418. 423) 

EmergCflCY medical techniCians (089, 208, 

446 where 1990 BOCinduslry codes = 401. 831.or 910) 
Unspecified Jespcnderorother 

BOC .::. US Blreau of the Census: FTE = fulilllTle equivalent 
aln ml~rons. 

bper million FTEs 

29t (tOOl 
111 (38) 
104 (36) 
34 (12) 

42(14) 

712 33.57 2.13 (1.86. 2.44) 
1.51 39.07 2.67 (2 05,3,47) 
3.91 26.60 1.69 (1.38. 2.07) 
170 20.00 1.22 (084.177) 

'Comcares lhe risk 01 an acute Occtlpational peshClde·related IlIllesS among category ollnleresl With aU other non-agncultural workers CXlty, rocllldes cases Idenllfled in slates 
parftOpatmq In SENSOR The Ilcldence (ate amoog all other non-agncullural workers In the SENSOR Slates was 19 27/m.~ fTEs 
dThe number IIlcludes bolh paid (career. n = 47), and unpaid (volunteer; n .:: 42) firefighters. Also included are firefighters for whom career 'IS vokllleer status IS ooknown 
(n = 22) Howover, because denommator data are unavailable lor volunteer firefighters, the ISlcldeneB rate includes the cafeer Ilreflghters and 12 01 the unspeclfted firelighters 
only (12 01 the unspecilled ~rerlghlers were assumed La be career, as thiS represents the proportIOn (53\} who were career among those with IulOWIl career vs. volunteer status). 
'7hls caLegory consists of cases Ide[lUned by HSEES as "responder (unknown typer. Although an incidence ralewas not separately calculated lor [hIS category, these responders 
were included k'l the overall Itlcldence rate. 

from work (insecticide exposed = 26%, all others == 15%, 
P = D.(9) compared 10 Ihose exposed 10 all other pesticides. 
Neither severity (P = 0.09) nor lost time from work 
(P = 00401 was associ"teu wi th the EPA acute toxicily 
L:atcgory lissigned to tilt! pesticide Most cases (26g, 92%) 
were t:viJluatcd and treated in a health care facility, and 8 (39"0) 

of these were hospitalized. For all pesticides combined. the 
most commonly observed effects involved the respiratory 
system (68% of emergency responders reported health 
effect$ involving this system). followed by neurological 
(50%) and gastroillleSlinal effects (39%). Effects on the eyes 
(27%) and skin (15 %) were less commonly reporled. 

TABLE !II. Numbers 01 Cases 01 Acute Occupational Pesticide-Related Illness. Fun Time Eqrnvalent Estlmates.lncidence Rates. and Incidence Rate Ratios. by 
Year. t993-2002 

Emergency response wOlkers All other non-agricultural workers 

Number with acute occupational FTE Incidence Numberwilh aculeoccl.lpational FTE Incidence Incidence rale 
Yeal pesticide-related illness estimates2 raleb,c pesticide-related illness estimates· rateb,c ratio(95%CI)' 

1993 29 0.51 54.90 1.017 33.13 3070 233 (1.60. 3.39) 
1994 41 0.54 6B.52 973 3308 29A l 2.93 [2.06.4.12) 
1995 43 0.62 66.13 990 33.54 29.52 26611.69.3.74) 
1996 45 0.60 43..33 1.012 3422 29.57 1.61 (t02.253) 
t997 26 0.63 34.92 754 35.52 21.23 2171139.338) 
1998 17 0.77 12.99 790 42.37 1865 092 (0.49.172) 
1999 19 0.78 24.36 666 4547 1465 2.17 (1.38, 3.42) 
2000 31 0.8'1 2657 613 5115 1198 3431230.5.12) 
200t 21 096 19.79 501 5046 993 220 [13·1.3.62) 
2002 19 086 1512 526 4804 1095 1.17 (0 5B. 23~) 
rot~l 291 712 3357 7.842 406.9~ 1927 213(1 1.6.1 44) 

FTE lel!l :,rre e'lUI '/a1clIl 
·'Irllnlliloru· 

hpU rP llhon FTEs 
'Volunlcer hrc hgl"l lert; .. " ::le~,.clu(Je(f 10m Ih'! r , ll~ C<lI r:ul,thl)lIs A 5Ialls.l lc?lly SI',niIICCil111er.leaslllg fiend het,\el'!n 1993 ~Il(j 2C02 ,'01'15 10ul1(IICf !h~ InCl t.l~!lCe rale:; iP ' 01]11 

"Compares Ill"! fisk 01 an ,]~!jlt? OCCtJDilt!ollal oe"llwle ·rCl.1led ,!'neiS am')ll~ calc90ryolll!lCl~:;I· .. n:h at! olner non agllf:'JIIUfJl .'J,)rkf;rs Only ,n.:;h;,j,;s ca"ie~ Idel1r,rltU 1,1 stales 

p~rllcl~J)!iIlg Irl SENSOR 

f7 
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FIGURE 1. RaleofpestJcidepOIsol'lIngamongemergencyrespondersandolhernon-agflclilturalworkers, 1993-2002. 

TABLE IV. Numbers of Cases of Acute Occupational Peshclde-Related Illness. Full Time Equi ..... alenl Estimates. Incidence RaJes. and Incidence Rate Ratios. by 
US Region.1993- 2002 

Emergencv response workers 

Number with acute Dccupational FTE 

Region pesticide-related illness estimates· 

MIdwest' 32 0.77 
Northea:i ' 20 138 
South' 68 2.37 

We5frJ 171 2.60 

Tolal 291 712 

FTf. lull hIre eqIJr/i1ltlll 
"Iowa. Mlchl!}-ln M,nr.e~.C"-l t.kiSOUrt. 'Mscons," 
O~J,:'.'; Hampstl,re, Np.','1 Jcr <;p ~, r'Jew 'fork. Rhode l'lland 

"Aliloama. Flnr1d:J..lnu'S[;Ul;{. r"'lsslssIPOI. Nur1/l Carolcnil. Tfl(OJ<; 
rlAr'lOIli!. (.JhIOIlIl;J C1:(!r"do. Oregoll. UTah. Washington SI'Jlc 
fin Itiliborrs 

'Pt!1 m,'!,(,ri F TE z 
1IJoluliteer rl~,:hJf1I .. r> \'I~r~ l~ tcllJd cr1 'rum the rale C<llcul;JIIOI1:-

Incidence 
rate"g 

1429 
10.87 

21.52 
6231 
3357 

All other non-agricultural workers 

Namber with acute. occupational HE Incidence Incidence rate 
pesticide-related illness estimates· rate' ratio 195'Ya CI)h 

58 13.14 4.41 
220 73.91 298 4.31 (2.5~ 7.27) 
768 127.82 6.Q1 4.11 (2.99.565) 

6)96 192.11 3538 1.98(1.69.231) 
7.842 40693 19.27 2 \1(186.244) 

hCompdll!S Il le II"" 011'1 ,ICllle occurJallonal pestIOlle·ltl<tled ,Itne::.s among ca!p~rJ' '1 olll\l~resl w,ltI <I" ~Ih~, non iiQrlc\l!l!J'al .... H~,:"<; O:llV 'hclude"i Cit'i~S IdenlJfled In SlalE"; 
p3rtll.'0.11·119 ,n S(r;SOc, ~:n r.<t<,es Vlere ,denftf,ed In ~"'Id' .... esl -,We'; P<lf1I~'pa' rnq III SENSOR 
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Activities Associated With Illness 

Job activities associatc:d with illnc::ss were also identified. 
Of the 200 individuals with available infomultion on job 
activity (lhis information was not available for 84% of cases 
identified by HSEES) mo't (n = 168. 84%) were exposed 
while investigating or rcsponlhng to a lire or another type of 
pesticide release. Most of these were law enforcement 
officers (n = 95) or firelighters (n = 62). The remuinder 
(n = 32, 16%) had evidence suggesting that their pt!sticidc 
exposure OL'clIlTt:d while curing for a pesticide-contaminated 
patient, including contact with conraminatctl clothing or 
body Huids. Most of these individuals were emergency 
ITIr.:dlcal technicians (n == 19). The remainder were fire­
fighters Cn = 9) amlluw enforcement officers (n = 4). 

Informution on use of PPE was available for 193 (66%) 
individuals (Table V). PPE was used by42% (n = 81) of these 
emergency responders. The proportions who wore PPE 
varied significantly across the emergency response occupa­
tions (P < 0.01). Firefighters (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 nrc brieHy described below: 

Event 1 

In 2000 in California. several emergency re~ponders 
\\.'ent to a. home where an individual committed suicide by 
ingesting and dousing himself with malalhi{'ln. \Vhen the 
emergency responders arrived, they were not aware of the 
identity of the chemical. An unlabeled container sat next to 
the suicide Victim. The l'hemical was not identified to be 
malathion until after the patient was taken to rhe corone-r. A 

total of nine emergency responders (follr firefighters. threc 
police officers. and two paramedics) devcloped low scverity 
illness clas~ified as probable. It is unknown whether 
cholinesterase testing wa ... performed. Four wert! cx.po:;cd 
while attcmptlOg to rc:suscitate the suicide victim or during 
transport, and five were exposed to the strong odor coming 
from the horne. All of the responders wore h<'lIld protection 
(rubber or latex gloves) but none wore a respirator. 

Event Z 

In Florida in 2000, nim: emergency responders devel­
oped acutc pesticide-related illness when responding to a 
chemical tire on a rarm when: a tractor exploded. The tractor 
was carrying organophosphate insecticides, including pho­
rale. TIle nine ill responders included six firefighters. 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 hospitalized. Five 
hud cholinesterase concentrations measured, but all were 
within the laboratory normal range. Information on usage of 
PPE \\o'as not available. 

DISCUSSION 

Our findings of acute pesticide-related illness among 
emergency responders demonstrate [hot there are risks of 
placing oneself in harm's way while protecting other;.; . 
FOl1ttnately. the overall incidence rates wert! very low 
suggesting that pesticide emergency events may be rarely 
encountered. The rates may be low because the incidence of 
pesl icicle release events are low and/or because those who arc 
pre:o:cnt at release events arc not exposed to pesticides. Zl!itz 

TABLE V. Type of Personat Protective Equipmenl Worn by Emelgency Respooder Occupalioo (n = 193") 

Firefighters law enforcement Emergency raedlcal Unspecified r 

Type of PPE (n = 77) officers (n =- 60) technicians (n == 14) espondel (n = 42) AU(n = 1931 

Respirator 

Supobed air 8 0 0 0 8 
A,r pUfllyillg 3 Q 0 0 3 

Dust ll13Sk/dlspo:::ahle 0 0 0 0 0 

E, em:JlecllOn 

G01'1!f'$: lacp.sh'elcJ 45 0 12 58 
H;md orote r; t1on 

S ; oll)(;hC 44 3 5 [2 6 ·[ 

Cloth / l ~alher tt, 0 t6 

Tolal (!Jscll any PPE I 59111'1 -1 (1~.) 5(36·, ,) 13n1'~" 1 81 (ti2\1 

·'r.!(,rm:lt'Otl 011 PP£ usc (.!lS a·,allatl le lilf lJ~ry lq3 i66"':lol !t1'! ~tnergen~ : y rt'i C'r)n~p r 'i 'f1~n ' I1 'ed ',.·,I'h aC\lte 01:0Ip.]110I"1 31 p~sl 11 :n.! e OOtS OO1 ':rJ 
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et al. [20001 found that pesticides were involv\!d injust8% of 
hazardous substances emergency e vents identified by 
HSEES. Nonetheless, because the risk exi ... as. mechanisms 
are needed to rapidly and eflkiently provide emergency 
re~pondcrs with information both on the hazards they face, 
whether they be pesticides or other hazardous materials, and 
the PPE that is nc-eded to prevent exposures to these hazards_ 
Emergency responders also need to be trained on lhe nature 
and characteristics of these hazards and on the appropriate 
use and limitations of PPE. It is also recognized that the initial 
phases of an emergency response are often chaotic, ~md thal 
ensuring :tnd enforcing appropriate PPE use may be difficult 
as it is not unusual for these responders to have a mindset of 
"risk a life to save a life" [Jackson et al.. 2002). 

The incidence rate for all emergency responders 
combined decreased across time (Table HI). It is not clear 
what was responsible for this decline. Among the possibi­
lities are an overal1 decrease in emergency pesticide evenls. 
especially events involving highly toxic pesticides. and/or 
emergency responders making greater efforts to avoid 
exposure. especially after the lessons learned from lhe Tokyo 
subway sarin attack in 1995lNozaki et al.. 1995) . 

The incidence of acute pesticide-related dlnc!;!; was 
highest among emergency responders in the West region 
states. which included California and \Vashington State. 
Cailfomhl :lI1d Washington State have the longest running 
surveillance programs and have greater stafting levels 
compared to surveillance programs in the other states. These 
characteristics have previously been cited to explain the 
higher overall pesticide pOIsoning incidence rates observed 
in the"" s tates ICalvert et al.. 2(04). and this likely is the 
explanation fur our findings_ 

Firefighters 

Firefighters had the highest inciuenc.:e of ilcllte pesticitle~ 
rdated illness. almost three times th.!t of other non­
agricultu ral wor"crs. There are scvcral potc.:ntial explana. 
tions for these higher risks For example, lirdightcr~ arc often 
nrst to arrive at an emergency event and may be exposed 
before the pesticide hal. anJs arc identified. In adJitil1l1. 
firdighters may feel a fal se sense of securit)' by wearing. 
turnout gear (helmc.:t WIth faccpiecc, coal. pant:-.. hoots. anLl 
gloves}. when in reality this gear may not protect ag:J.inst 
inhaiJticlIl and dermal absorption of pc~ticides_ Althl1ugh 
moq tin.::tighters wore turnuut gear. thiS prE was insufficient 
hi pre VCnI :Jculc pestkitlt:-relatetl illn~ ss_ Few firdightcl"S 
\I"tlrc rt!~pl[a[{lry prolt.:<.:tilln. This h" ... bt."t:n tlocumcntcd by 
otht'T investigator .... who :-.wJlcd firefi ghters exposed to Olhl:r 
IIlhalatu11wl haLartls i,\ustin el al.. ~O(J1: Feldman t:t <..11.. 

~rJ(J-IJ . [n aJdition to th..:: nt.·cd for lmplu ..... cd PPE and [ra ining 
nn It:-. n~c. hrdightcrs need munitoTlIlg equipment that t::..tll 
quid..! y anJ <lL:Clllatcly ass(;ss the chellHc.11 ha/artls th.ll an: 
pre:-cnt at cmL'rgcncy events. 

law Enforcement Officers 

Law enforcement officers were also found to have a 
statistic.:aIly significantly elevated risk of acute pe$ticide 
poisoni ng compared to other non-agricultural w('Jfkcr~_ 

Compared to other emergency responders, law enforceme nt 
oflic"" were the least likely to wear PPE. tn all probahllity. 
thiS is because law enforcement officers generally an! not 
provided with PPE unless they are rncmbas of a spccializcd 
response team [Jackson ct aI., 2002J. Our findings reinforce 
the need for law enforcement officers (0 be given .. tppropriate 
PPE and training on its proper use. 

Emergency Medical Technicians 

Emergency medical technicians were found to have the 
lowest pesticide poisoning rales among emergency respon­
ders. but their rates were elevated compared to all other 
workers employed in non-agricultural tndustrics. One reason 
for this may be bec~JUse emergency medical technicians are 
called to emergency events to cart! for the ill or injured. 
and not to directly control, contain, or confine the r::mergcncy 
event (c.g., put out a fire, clean up a spill, or police: an 
area). An emergency medical technician's exposure IS 

more likely to be remett! from where the pesticide release 
occurred. and their exposure is often limited to the qU<.Intity 
of pesticide on the patient. their clothing or personal 
effects. Although some poisoned emergency medical 
technicians wore PPE. this usually consisted only of 
synthetic gloves. Such PPE was inadequate to prevent 
pesticide poi:.:oning. 

Emergency medical tc..::hnicians u~uJlly will care for 
patients before they have been dt!:contaminalcd. Ideallv. 
patients should be promptly decontaminatcd and emergency 
medical services need to develop and adhere to decontami· 
nation protocols [Pons and Dart, 1999: Macintyre et al.. 
20001. Recommendations arc available for preventing 
acute pt:sticitlc·n.:lated illness among hl':alth care profes· 
sionals who are involved with mcdh::al stabilization of 
contaminated patients or involved with dccontaminmu)I1 
[Agcncy for Toxic Substances and Disea~e Registry. 200 I; 
CDC. 200lb; OSHA. 21104; 2') CFR IIJIO. IZO). Al " 
minimum. these induol: use of lcvt::l C prott:cll(ln (i.e .. lull 
face mask and powcrctVnon-powered canister/cartridge 
hitratilln respirator. and nnn·encapsul.ttcd chemical-res istant 
~llit. glon:s, and boots) . With level C protcL:tlnn. the t)pc of 
c;.mis(crlc.::Jrtridgc ~hulllt..l be i1rpropriah! h) the pestil:idc: if 
I Ill: rl.!~lic.;idr: c.:annot be idcntllicu. a high ctlki~nc~ 

particul i..L (c air (HEPA}/orgamc \-'lp ("Ir/ac lu g~IS canriu¥l' I"; 

rec(lllllllcnckd {OSHA. ~OO-.l.J. In rn~tny pe:--th':luc -ldalL'd 
l'mer~cncic:-t.. the ~pl,.\.:ilic pC\licltl..: flI,ly ~e lI11kn(\\\n. 
rc -.oun.:1.! malerials (c .g .. pl!~t u.:Jdc bhc.:1. J1)akrj~11 dat.1 \af~ty 
:-.hl,,°c.:11 may not be readily hi..Llldy. <md r.! ttlJrI~ to Obl~1l1l Ihl "; 
inl£lrm:.!llfln may delay adlllllli'-h.:ring nIcdic:J/ can.! It) thc 
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patient [Levitin and Siegelson. 1996J. Given these con· 
straints ~md the rarity with which emergency Int!dical 
technicians will encounter a pcsticjde~con[aminated patient, 
one all-inclusive PPE policy should be adopted by emer­
gency medical services when caring for these patients. This 
PPE policy should minimize confusion, allow timely 
donning of PPE, and permit quick provision of medical care 
to patients by emergency medical technicians who arc 
adequately protected. Emergency mcuicaJ technicians 
should stay upwind and upgrade from any hazardous 
releases. Note that It!vel C protection do\!s not maximally 
guard the skin and lungs. Entry into arca'i with known or 
suspected hazardous materi,lIs contamination requires a 
determination that the PPE worn affords adequate protection. 
In addition to adhering to lhese guiddines. emergency 
medical services need to train staff in the proper use of PPE 
[Pons and Dart, 1999; Macintyre et al.. 2000J. Emergency 
responders who may need to wear respiratory protection must 
be deemed medically fit to do so according to the OSHA 
Respiratory Protection Standard (29 eFR 1910.134). 

Limitations 

Our data and analysis have several potential limitations. 
The illness rates that we observed are likely to bl.! under· 
estimates since many emergency responders may not have 
been ascertained. Many arc never idcntiticd because they 
neither seek medical carc. nor contact appropriate authorities 
(e.g .. poison control). Furthermore. because the signs and 
symptoms of acute pcsticide·related illness are not pathog· 
1l0monl~. nJany emergency Tt.!spondcrs/health can! profes· 
sionals whu seek medical care may not be correctly 
di.lgnoseJ tind therefore are not al'certained . Even among 
those who nre com::ctly dingnoscd, many are not reported, 
despite the fact that 30 states have mandatory reporting of 
oc~upaliol1al pesticide-related illness {Calvert e! al.. 200 I). 
HO\vcv~r. SOIllC of thl:! caseS identified in thiS report may be 
fa Is\..· po~ith c ca.'iCS because non·specific symptums may 
have: been coincidental and not caused hy the exposure. In 
addition. hccau~c only CDPR <lnd HSEES capture ca~cs 
associated with llisinrCClanl eJl.po!->llTc. the magnitude o f 
di~illrcctant t:ascs dcscnbcu in lhi., report may he undl:r­
e:-'llrll<.lled. 

for I~(k of our cases. the "Pl'L'lfic..: (lccllpation<11 tille of 
the rc-;.pondC:1 was uPt ;wailablc. The lflCIJc.::IlCt: rat!.!'i for 
hrctightt'rs. bw CJllllr~Clllelll personncL and cmergc:ncy 
IllCl.iJ ..:.i! tl.:~hniL"i.ln ... \o,·uuld Iikdy IIlcrc.t.";'C If the .,pecllk 
(lI . .:cupallon of rht· ... c ca~t:s \ ... :\s kntlwn . In aJditi(lI1_ 11tl1c.:: 
inlpll1l.JlItllI \\";l~ ;I\ailah!t: Itl a;-';'Ign "t'\.t:nty to the ca"es 
IdclllItieti hy HSl:ES . Ollly -tl(- tlr HSU:.S c..:'ISt":.. WI:!I"C 

idl'f1tllil'd .J.' h;l\ IIlg JIIIJLiuatc ... ~\ l' l lIy. \\ hidl h ~ iglllikallil y 

Ilm t:i {h,llllh~ 1-1. '; \)fSENSOf<./CUI'f{ L"d."l'" \',:ilh nll)llt'rllh: 
!\l'\r.:ril! J/J -: IJ (ll ). It I'" po:-. .... ihlt:that Ilu.:: nUJllh~r()fJI1()dcrJtc 
... nt:lity 11~I.I:S C;t:-.t.:'" \\<.IS undert: "'l illlated . 

TABLE VI. Recommendalions to Prevent Acute PestiCIde-Related illness 
Among Ernergency Responders 

Findings and Reco~mllndiltions 

• PestiCIde emergency events are relalively rare. and emergency responders 
may be unfamIliar with pestiCIde hazards 

• Flreflghtel turnout gear rnay not protect against peslrcldeexposure 

• Mechanrsms are needed to rapidly prOVide emergency responders With 

InlOfrnahon on the pesticide hazards at a scene 

• Emergency responders need to wear appropriate PPE when responding 10 
pestiCIde events 

• Respiratory protection is espeCtaUy irnportant (65% of responders reported 

respiratory symptoms) 

• Emergency responders need to be trained on lhe appropriate use and 
limitatIOns of PPE 

• Emergency responders need to know how 10 locate mtormalton on chemICal 
t\aZards 

It would have been uscfullO determine the incidence of 
pesticide illness among emergency responders who speclfi· 
cally attended a pesticidc·reiated emergency. Knowing this 
illness incidence would have provided a truer estimate of 
risk.s associated with such events; however. this denominator 
information was not available. 

CONCLUSION 

Emergency personnd responding tu pesticide re1c'lsc 
events have an increased risk of pt!sticidc poisoning 
cumpared tLl all other workt!rs employed in non· agricultural 
indu stries. Fortunately. the overall pl.!sticide poisoning 
int:idcnce ratcs wert.! vcry low among emergency responders. 
Among emergency responders. the incil1l!nce ratcs wert:! 
hight:!st for firelighters. A vast majority of the illnesses \\crc 
of low scvl:rity. The mitigation efforts wc recommend arc 
rc!t:vant regardless or the size of the pe::>ticide emergency. 
wIJr:th~r it is a small scale r.:mergency or a catastrophic 
terToriq attack Crable VI). Emergency respunders ;Jre pl~H.:r.:d 
in h.mn·" way whcn..::ver they respond to an emcrgcul.:Y 
chemical t!\'~nt. including those involving pesti~idc.::s. It is 
c:-sential to n.!dUl':~ thcse ri~ks and protecl the health (If 
rl"p11nocrs. 

ACKNOWLEDGMENTS 

Thl.! <tlJ1hnrs th;.tnk th~ Agt'ncy for T{1xH.: SlIhst;mcc!- anJ 
Dj,t'<!\t" Rt:gi~try. Hal.:lrdoll t; SlIh:,tancc..; Emt:rgt:ncy E\c!lI"; 
SUf\e!lIanc.:t' Sy~t~m_ and ~Iaurl·t:n Orr t"l.lr kl1ldl~ pwvlJ1I1!-! 
;h:~l· .~" tllthl'lr data, and Ji:J Li ft'l :,et: lIT1l1); the CPS d:.II;I ;tnd 
I.t(bpting It fut our purpose .... The author, ;tI"o thanl-.. Thtlfll .to" 
Hal t'S, Jefferey Burgt: ... s. and f);\\·id Iprolito fur kindly 
re\ iC\\"Jng,:t1l l;arlH:r ve,;r:-J,)n ollhi ... ma1l1h..:ript. 

(-II 



Pesticide POisoning Among Emergency Responders 393 

REFERENCES 

Agency lor To"c Sul:tstancc:s and Disease Registry 2001. Mana§;lng 
hJ.LJ.rt,)t1us matl!nal'ilnL'ldents. Vulume I Em l!rgency Medical Scnices: 
A planmng gu ](k for the Jll;lnag~ment of contamlllated paLienl ~. Atlanta . 
Getlf!;la: US Department of Health and I-Iurnan SCIVlce!o,. Public Health 
Service, Cellters for Disease Control and Prevention. Agency forTo:m: 
Su~stanct:\ ;lnd Disease Regi stry. 

Austin Cc. Du sc;.auh G . Ecobichon OJ . 2001. Municipal tirdightcr 
expmure group ... lime spcm at fires and use or self ,(.'ollt (llneu· brt: Jt hing-
4jpparatuc; Am J Ind /I.·ted -.0'683-692. 

BureJu nt Labor Stati stics. 2004. Cu(rcnt Popul;,ulon SUf\'CY 1993 -
2002 nm;mdaliJ filt:!':.. Wash ington, DC: US Department of Lahor, 
RureOJu of L.lbor StatistiCs. 

Calvert GM. Sanderson Wl: Bamcn M. Blondell JM. Mehler LN. 2001 
Sur"etUam;e 01" pesliclde·rdaled illness and injury in humans . In: 
KrII:~~ r R. editor Handbook of pestJcidc to.'(icology. 201.1 edition . San 
Oll'gll: Al";ulefnlc Press. p 603 - 64 1. 

Calvert Gl\I . Plate OK. Oas R. Rosales R. ShafeyO. ThomsenC. Male D, 
Beckm:lll J. An:ilu E. Lackovic M . 2004. Acute occupatiollal pesticide­
rL' IOIted illnes!' in the US, 1998 ·· 1999: Surveillance: finding.~ from lhe 
SENSOR'pestlcidL's program. Am J Ind Med 45: 14--23. 

C DC ::!nOla. Seventy mdex for use in state · b.1sed wT"velllOjnce 
Ilf acute pestlcide·related !llneslI and injury. Cincinnati. Ohio: US 
Dcliartment of Health and Human Ser\·ices. Puhlic Health Service. 
Centers for DlSt:ase Control ami Prevention. National In~tltute for 
Occulmllonal Safcty and He:lith AvruJable: http·l!www.t:tlc .gnv/nmsh! 
(opic.~/peslicidesl [accessed 13 January 20061. 

CDC. ~LXlI b. Nosocomial poisoning assC'ciated with emergency 
dcpal1rnenl trealment of Ilrganophosphale tClxicity-Georgla. 2000. 
~IMWR ~9.1 156 - 115 S. 

C DC. 2oo5a. Case tll!finHions for chemical pc.llsoning MMWR 5 .. HNo. 
RR-I)· J-15. 

CDC. 200Sb. Ca~e defimtion for acute pesticide· related Illness 
and ill(lI ry cases repnnable to lhe national puhlic heahh surveillance 
system Cintinnat i. Ohio: US Department of Health and Human 
SerVh:e .... Puhlic Health Servil.:e, Centers for DI<;ea!.e Control am! 
PrCYe"tmn. Nalr(lnal Inslitute fllr Occup:lIiDn:1I Safety and Health. 
Av.lIIJhle : hllp'/Jwww n1c .gov/nim.h/topicSlPt:!-o tlcid.:...J ! • .ICI:el> .. ed 13 
J.muary ::!006]. 

Fl!"itlman DM. Baron SL, Bernard BP. Lu!'lmiak BD. B;maudl G. 
An:t!nI3k .. N. Kdly KJ. Prelant OJ. 2(1) .. 1. Symptom ... re~plr;LtLlr u ... e. 
and ptllnlllnary funcll1m ch;mges amnng New Y("1rk CII), flrefighlers 

re llpondi ng 10 the World Trade Center di !'aslcr. Che<;1 125.1256 _ 
12M. 

H",rton OK. Berkuwitl Z. Kaye WE. 200~. Surveillance of hal.ardous 
matenaJs eyenlS III 17 Slales. 1993-2001 ' A report from the Hazarduus 
Sub~lance" Emergency Evenl~ Survei llant:e (HSEES) ~y'>tem. Am J Ind 
M,d ~5 . 539 - 548. 

Jad.son RA. Peterson OJ. Banis n. LaTournwe T. Brahmakulam I. 
Houser A. Sollinger JM. 2002. Prc .tec ti ng eme rgency responders: 
lessons h:arnel1 from terrorist ,mads. Santa Moni:.:a. C.ll ifurnlil . RAND 
Corporation. C F· I 76·0STP. 

Levitin HW. Siegeison HJ . 1996. Hazardous materials. Dl sa~ter medIcal 
plal'nlng and re~pon~e . Emerg Mt..-d C lln Nonh Am 14:327 - 348. 

Mac illt: re AG. Chr islopherGW. Eilze n E Jr. Gum R. Weir S, DeAtley C. 
Tonal K. Barbera JA. 200rt Weapons of mass destruction evenls with 
contaminated casu<lltles. Effecti,·e planning fur health care facihlirc;: , 
JAMA 21:13.242-249. 

Merritt NL. Ander~o n MJ. 19K9. Malathion overdose: When one patient 
crea[es a tlepanmentaJ huzard . J Emerg Nurs 15:463-465. 

Nozakl H. Hori S. Shinozawa Y. Fujishima S. Takuma K. Sagoh M .. 
Kimura H. Ohk. T. Suzuki M. Atkawa N. 1995. Sl.'cundary exposure of 
medical "taff to sarin vapor in the emergency room. In le nsi ,!! C~rc Med 
21 :1032-1035. 

OSHA. 2004. OSHA best practices for ho~pila l h:lseu first recet~crs 
of victims from ma~s casualty incident" involving the release uf 
hazardous substances. Wnshinglon. DC: US Department of Labor. 
Occupational Safety and Hea lth Administration. AVailable : http :" 
W\\·W u!'h:l guv/dts/osta/bt!stpracticeslhtmllhospitill_firstreceiver~. hlml 
[accessed 13 hnuary 20061. 

Pons P. Dart RC 1999. Chemical inc,dent !oO in the emergem:y 
department: If and when . Ann Emerg Med 34:223-225. 

Rothman Kl . JI)R6 i\lodern epidemiology. Boston: Linle. Bwwn 
P 164-172. 

US BOC. 1992. I t)90 Census of pllpulatlon and hOl1 sillg. Alphabeti c<ll 
ind~x of inuustnes and occupations . Wa<;hinglon. DC: US Depanment 
of Commen.:e. Bureau of the Census. 

US EPA . ::!005 Pesticide prod uct informatIOn system. Washmgton. 
DC: US hn\·ironmenla1 Protection Agency. Office o f Pe~licldc 
Pro,\; rams. A\':HI~ble frum : lIRL· hup:!lwww.epil.gnv/(JpppmsdI/PPIS· 
d~ f ,vl n(,kx. h lrl\l lacces!'ed J3 January ::!OC}(ll . 

Zellz P. Berk(lwill. Z . Orr ME H:llIgh GS. Kaye \VE 2000. Frcquenq 
and ty~ of InJunes in re"pllnllers of hatardtlus substances emergency 
events. 1996 1\) I lJ<)S J Occup EnvJnlll !>.Icd ..J2 : III 5 - 1120. 



_ ORIGINAL CO'ITRIBUTION 

Acute Illnesses Associated With 
Pesticide Exposure at Schools 
Waltt~T A. Alarcon l f\.lD 

(;euffrcv M. Calvert, MD 
--.,~:-=cc-:-::-'-=-::---­
jerome M. Blondell, PhD 

Louise N. Mehler, MO 

jennifer Sievert, BS 

MariaPropcck, BS 

Dorothy S. Tilllletl" MPH, MS 

Alan Becker, ~IPH. PhD 

~Iiehelle Lackovi", MPH 

Shannon B. Soileau, MS 

RlIpal~ Das, MD 

john Beck.man, BS 
Dorilee P. ~Iale, BS 
Catherine L. Thoms,-n, MPH 

\\artha S'Jnhury, MSPH 
-'-'--------

E 
Xl'llSUR(: TO PEsnClDES IN THE 

school environment is a health 
risk facing children and school 
employees. Despite efforts of sev-

eral organizations and laws in several 
st:HCS to reduce pesticide use at and 
around schools,1 pesticides continue to 
he used in ~chools . ~ Another :-onurce 01 
pesticide exposure at schools is from pcs­
udJcs used on farmland contiguous to 
school faCltilles. However, as a result of 
the work of the US Environmental Pro­
tl'ctinn Agency (EPA), advocacy groups, 
universities, stale rcgulalOrs. the pest 
nmtroi industry, and others, anJ laws 
ur Stfllng voluntary progrtllllS in sev­
eral ..,latcs, pesticide us~ ha~ been re­
duced in some SChUlll dlstnct~. \ 

Currently, then- arc 110 specific ft'd­
eral requirements Oll limiting pesl1<:idc 
exposurco; at school., UnJn the Fed­
c-rallnsCl:l1t·u.Je , FunAlCldt' . illld Roden­
ticide Act. pesllcid L'~ must he rcgis-

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 illnesses and risk factors associated with these pesticide exposures is not 
available. 

Objedive 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 illnesses is routinely collected by 3 na­
tional pes ti cide surve,lIance 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 Regulation, and the Toxic Exposure Sur· 
veillance System. 

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

Results Incidence rates for 1998·2002 were 7.4 cases per million children and 27.3 
cases per million school employee full-time equivalents. The incidence rates among 
children increased significantly from 1998 to 2002. Illness of high severily was found 
in 3 cases (0.1 %), moderate severity in 275 cases (11 %), and low severity in 2315 
cases (89%). Most illnesses were associated with insecticides (n=895. 35%). disin­
fectants (n=830, 32%). repellents (n=335, 13%), or herbicides (n=279, 11 %). Among 
406 cases with detailed information on the source of pesticide exposure. 281 (69%) 
were associated with pesticides used at schools and 125 (31 'Yo) were associated with 
pesticide drift exposure from farmland. 

Conclusions Pesticide exposure at schools produces acute illnesses among school 
employees and students. To prevent pesticide-related illnesses at schools. implemen­
tation of integrated pest management programs in schools, practices to reduce pes­
ticide drift, and adoption of pesticide spray buffer zones around schools are recom­
mended . 
lAMA 1005.194455-465 
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ACUTE ILLNESS AND PESTICIDE EXPOSURE 

tered with the EPA before they are sold 
or distributed.' The Food Qualuy Pro­
tection Act' of 1996 amended Ihe Fed­
eral Inseclicide, Fungicide, and Roden­
ticide ACI, bolstering the proteclion of 
children Ihrough requiring thaI pesti­
cides used on foods produce no harm. 
llowevcr, there are no specific provi­
sions in these laws about the use of pes­
ticides at schools.l.t1 

The Federal Insecticide, Fungicide, 
and Rodenticide ACI is of len supple­
mented by more stringent state pesti­
cide laws to protect children from pes­
ticides at schools. For example, 18 states 
recommend (n=6) or require (n= 12) 
sch ools to use integrated pest manage­
ment strategies and 7 states restrict pes­
ticide applications in areas neighbor­
ing a schoo1.1 However, there are still 
large gaps throughout the country where 
children may not be afforded adc~uale 
prolcclion. 1.H 

PesLiciue poisoning is a commonly 
underdiagnosecl illness in the United 
StateS IOday. The clinical findings of 
acute pesticide poisoning are rarely pa­
thognomonic but instead can resemble 
acute upper respiratory tract Illness, con­
junctivitis, or gastrointestinal illness, 
among other conditions. Detailed de­
scrip lion of the diverse syndromes as-

sociated wilh d ifferent types of pesti­
cides is available.9 

Although some information about 
acute illnesses associated with pesticide 
exposures at schools is available,lol l there 
has nol been an eITonlo provide a nation­
wide summary of this health problem. 
To estimate the magnitude of and the risk 
factors for pesticide-related iUnesses asso­
ciated with exposures at schools, we 
examined information from state-based 
pesticide poisoning surveillance sys­
tems (the National Institute 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 mainr.ained by the American Asso­
ciation of Poison Control Centers. 12.l1 

METHODS 

Study Design and Participants 
School employees, parents, and stu­
dents who developed acute pesticide­
related illnesses from pesticide ex­
posure at child care centers and 
elementary and secondary schools from 
1998 to 2002 were identified (TABLE I). 

Table 1. Type of Information Provided by Surveillance Systems, 1998-2002 ---_ .. -

Data were obtained from states panici­
pating in the SENSOR pesticides pro­
gram (California, Washington, Texas, 
Florida, Louisiana, New York, Or­
egon, and Michigan), CDPR (Califor­
nia), and TESS (an US states and Dis­
trict of Columbia, with the exception 
of Hawaii). The data used in these 
analyses were surveillance data and as 
such are exempt from consideration by 
the human subjeclS review board and 
need for informed consent. Integrat­
ing data from these 3 surveillance sys­
tems provides the best available under­
slanding of the problem of pesticide 
poisoning at schools. The states par­
ticipating in the SENSOR and CDPR 
programs obtain information from mul­
tiple sources (government agenCies, 
poison control centers, and reports from 
health care organizations) and con­
UUCl active case follow-up . II In addi­
tion, all cases identified by the CDPR 
are referred to the relevant county ag­
ricultural commissioner who investi­
gates the exposure circumstances.IO,ll 
The TESS data are provided byapproxi­
mately 67 US pOison contro l c<n­
ters. ll Approximately 13% of their calls 
come from physicians treating pa­
tients who are exposed and 87% come 
[rom patients or their relatives. U II 

Pesticide Surveillance System 

Available Information SENSOR'" COPR _ ___ -"TE:;cS~t ___ _ _ 
~cc~lpatlon of ~a5e.~"p':.::Oc.VI:::~::ed,,-______ -;Y.;.es=--___ ____ _ __ -;;Ye=s,,-_ _ _ _______ -cN"o"-___ _ _ 

Source of exposure provided Yes Yes No 
(pestiCIdes applied on school 
grl):;"\d~ vs P~st ic:::idc:e..::dc:":::ftl,:--.,-_-:,--;::--,-:-:_-,-_-:-:-_:-:-,-_ _____ :-:-____ _______ -:,-____ _ 

Nonoccupahonal cases provided Yes: Florida. Louisiana. New YOI'k, Yes Yes 
Or~gon, Texas. Washington 

_ _ . __ __ c-c _____ --:-Nt?:_~~.~)ma. MichIgan 

InfCrTTlation on dlsinlectan lS Yes' Florioa, LOUISIana, M chlQan Ves YRS 

prQ\.i ded No Calilomia. New York, Oregon . 
.. ___ ___ • ____ . -,',:::e","::5",. -"W:o. :=sh __ ;n"'9"IOO=".--,-_ _____ ____ c-cc---------- .. ___ ___ _ 

fE:ars data WEre ova llot) l~ 1998-2002. California. FlOrida. 1998-2002 1998-2002 
LOUis.ana. New York. Oregon. 
TCkas 

___ --"2000:::: }~2: M~ct)'gCl r.. 1/'!a5rin~g':,:'G_r_-..,... ____ _ __ . _ __ ~__ _ __ . _ __ __ . _ _ _ 

T'ipes cl schools Include» Pubhc and private el8m~ntary and Publ~ and pn'Jate eJemenlary EI~rnen13ry and secondary scnools. 
secondary schools, Ctliid care and secondary schXJls. cnlld cOlleges. llnl"JerSll18S. cnlld car~ 
centers Cl'lre centers centers 

l. tJD'':!" at .,", I'~· CD-=pp::-:C,-"c:I> " -,· n-.'-cD,-'-nil~rnLnl oj r<;sh~ v1f; Regulal'on. SF.rJSQR. ${;nl 'r,el r-,I(.' .\ NO\lfoeallon S}'!i\~ 'at Octur.ahL ~·aI R,Sk. ... rESS-"'--O-" -E:C.-P-o,·" ·-,,-=S"',,-.,,- .-o-oo 
S.,. .. ~ ... ft' 

··IX.I'JII£;S Te ( 'ls. \flash'''Y''--In . f IOr.WI. Lp'".~'arit . Col.I(,' n'a Nell ·I 'ft "-. 0 r1')9OO. and ~.1If.;h'9'll " 
, S a"ok'.. ,n"Jvac.~ If IGrolal ,r,fI 110m aJ! uS :;1<.1,.,5 afl'1 [" ·,\,,,;1 01 CoIulnbIa • • '"II'III'IC '~ .. c.BPh'Y' 01 HalJiJ' 
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Cases were included if health dfects 
developed subsequent to pesticide ex­
posure and if these effects were consis­
tent with the known toxicology of the 
pesticide product, as detennined by state 
surveillance professionals (SENSOR and 
CDPR cases) or a polson control center 
specialist (TESS cases) . The states par­
ticipating in the SENSOR pesticides pro­
gram adopted a standardized case defi­
nition in 1998, and COPR uses a similar 
case defmition. Briefly. the case defini­
tion required information on pesticide 
exposure, health effects, and evidence 
supporting an association between the 
pesticide exposure and the health ef­
fec ts. A full description of the standard­
ized case definition has been previously 
published.ll ldentification ofTESS cases 
relied on the experience and judgment 
of the poison control center specialist 
managing the specific case. Multiple cases 
exposed in a single exposure incident 
were identified as 1 exposure event. Ex­
clusion criteria included exposure to sub­
stances other than pesticides. suicides, 
intentional abuse, anc1 malicious usc. 

SENSOR and CDPR primarily cap­
ture work-related pesticide poisoning 
cases, whereas TESS primarily cap­
tures non-work-related cases (Table I). 
Detailed information on work-related 
cases was provided by SENSOR and 
CDPR onl),. The SENSOR and CDPR 
cases were rurther classified into ex­
posure to rcsfindfs aplJlicti an school 
grounds when indoor and outdoor pes­
ticide applications on school grounds re­
sulted in illnc~s. and to prsliciclr drift 
when pesticide drift rrom applications 
to neighboring farmland resulted II1 

illness among students and schoo l 
employee,; 

For the prC'.;,cnt analyses. the IO X lc­

ity categnry of the pestiCide prm.lw:t wa.;, 
retrieved frolll a claw sct made ;l\·at!­

able hy tht..' EPA 1 he lPA &lssignso\llHl' 
toxktly Gth.:gor)' Ito the mO<;L luXit' pes­
ticide [lTUUUCIS and (Cltcgory 1\' to the 
least toxic Pt:">tidul'.11 

Illness sc\'rrity W<J.!:o. I.:alegonzcd for 
SE:-lSOR and CDPR caSl" uSlOg stan­
dardized criteria. I ') Slate agcIl(iL's das­
slfied St.'vt·r1Ly lor lhc case'''> they tclrnti­
lin} in 2001 and 2002 . -1\\"0 authors 
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(W.A.A. and G.M.C.) aSSigned severity 
to 1998-2000 SENSOR cases, all COPR 
cases, and all TESS cases." High sever­
ity includes cases in which the illness or 
injury is severe enough LO be consid­
ered life-threatening and commonly in­
volves 11Ospitalizalion to prevent dealh. 
Signs and symptoms include seizures 
and pulmonary edema. Moderate sever-

ity illness or injury includes cases ofless 
severe illness or injury often in\'olving 
systemic manirestations requiring treat­
ment. The individual is able 10 return to 
normal functioning without any re­
sidual disability. Low severity illness or 
injury typically resolves wlthoullreat­
mem and is often manifested by skin, 
eye, or upper respiratory tract Irritation.'''! 

Table 2. Characteristics of Acute Pesticide-Related Illnesses by Surveillance Systems. 
1998-2002 

No. (0/0) 
I 
SENSOR and CDPA TESS Total 

In = 406) - --- . In =2! 87) IN. 2593) 

149 (36.7} ___ 1831 (837) 1980 (76.4) . __ .. 
Age group 

Children ___ ______ --'-'== 
Adults 254 (62.6) 274 (I~ 5) 528 (20.4) 

Unknown 3 (07) 82 (3.7) 85 (3.3) 

Sex 
245 (60.3) 920(42.1) Femal:::9 _ ________ -'=== _____ . ~ 165 (44.9) 

Mate 143 (35.2) 1166 t53 3) 1309 (505) ._- - .. 
Unknown 18 (4:~ _____ ,._!Q.' (4.6) ___ 119 (46) 

Pesticide loxlcity category· 
',.-______ ____ _ ':.:5':'4.;;13":"9_) _ _ . _ _ _ '~3 (8 4) 337 (13.0) 
::,-_________ --==:49 (121) 225~ __ 274(10.6) 

III _ _________ ---"'200 (49.:) .. _. _ _ ~~5 (40 0) ~75 (41.5) 

Undetermined J (0.7) 904 (41.3) 907 (35.0) 

Pesticide functional class 
Insecticides only 1 ~6 (4~~ _ ___ 625 (26 6) 811 (31.3) 

Insecticides comblnedt 84 (20.7) 0 84 (3. 2) 

Disinfectants 99 (24.4) 731 (33.4) 830 132.0) 

Repellents 3 (0.7) 332 (15.2) ~35 (12.9) 

HerbiCides 21 (52) 258 (118) 279 (1 0.8) 

Fungicdes a 102 (A. ?) 102 (J.9) 

Aodenlicides 0 ____ ~ 9~H<l :.3)_~ . _ _ .. ~(~ 

Fumigan~ls,-,.-_______ 9 (2.?i 

Other P2StlClrJO cla"ss"--____ _ 4 (1.0) 

Severityt 
H':'~~h~ __________________ ':"~IO~3~) ________ ~~~~~1~) ______ ~3~~~. 1~) 

M,~od~"''"a'''l::.o ___ _____ -'5~9c.(1;.:4:::.5c-)----~21{lI9."'9)'-----275 (10.6) 
Low _ ____ ~346 ·:85 2j _ _ __ ~6:~ (90 0' . _ _ ~~~5 189.3) 

Year o f exposure 
1998 7411B 2) 378 f, 7 I) 44 7 ~~.?)_ 

I C)99 __ ________ __ 1 14 (281 ~ _ _ _ ___ ~t!l?~~ ._ ~2(20. 1) 

2000 

2001 

2002 

Tolal 

_ _ ____ ---,-,.05 (2;j .Ji _____ . ~.(IG.3) 527(/.0.3) 

___ 4_3_(_' _0_6_) .. _ _ _ _ !'9~ (.:'~_l _ 5:)7 (20 7) 

70 (I 7 2) _"_:K:E?... ~"-) ___ .::5:::60~(2-,-1 :,.6"-.) 

_ _ ____ ~4~~_"_5_7) _____ _ ~1~_7_,8_._31 . ~~93 [lOO.Oj 
At,tjl.,·.·.", tlt )r><; CDPR Ldl, lo.r··'d Ol.-oartI'T'lCf'f Qf ?r:sf.r..'1e RegUlaf'(';f\ St:tJSOR Sw t.ne! EVE;"II fJ ol:~Ir.:.f.:J' S,..~I"m lrJ 

OcCIJ!;<tI,(,nal R,~ .. ~ TESS. TO)l;, r. t:)I;l ll)~ ufC Sur-.. ~ll1JrlCf:I S i:'I~f'l 
"tr"l"" uS [n·:lrr)')(I\~ltal Prol~t'0r1 A~nc"{ ass.gns caregor,. I fo fr •• ; , .... .',I.-f(,·;Ie-, : ()~.c pesl.c,rX:: 1,'OOllf.l ~ 'I' ,J Cd! 

<:go", rv lu the leaSI CKult:ly Ie)....; ~~ltC.lUf: I-<ro,x.CI 
l lnOlJ'lt:!.: ca~s t:t.WStI(J 10 .nseclor.o(~ In corTlbon;,100''I ''''Ih othl'l' I ~,' ~ ... t1t:::i 
tt4.gf'l <;t: ."O!'1t', ,ncludes ca f.CS Ir . :;hctlll1~ Illnes'S o· I"lUI'/ 'f. -:~~f".'<- 1YI'lu'.!' It. t.e r;',' ·SIlJC<e~ MIt: It.'<,-.ah·)r'I'''' j ", •. J r , MI ' 

manly " " /oI~s na5P.1ar,.:alvlr. Ie or~'1 Ilealh morJ!:fi">!o !.eV.".-.I , ._ness 'J' ·"j ll<. onr;llJ(Jes Cases <)f '/:;",~ S~/""rf", ,F 
('ess ". i<1J"ri r,'tr·.., 'fl·lOr,,,r.g sySlelriC manllo,,'ah(',n,> f""llJ"or"j Ir,:<a'n~1 lin!:: ,rr!lvYluail$ ablp':; r~',jrr · I, '·urrnal 
r'.Jf"1 ct ,: r "''') t,'It' a~ I' il" i ''lSlj"ClI rll~wMvl and 10 /, '>Eo·/el'l, ,Ik '''''.$ ', r 'r"ljl,r, '5 allen man I(;s led tJ .. ; ... 11 eyE: ']. uPIJer 
'e~ .... rahr I" trac t ,rrllahc.n III may aI!>O rf'C1udf! 1l;;'(1' ILeYtl~';t·.t!. tiJlq .. c. (, f (j'llln",~~. W1o.J r ,.rw;d4y '.I", <lIfle:SS -y '''lul, 
fesol. E:~ lJ " h~.1J1 "t-alrn<:Il' 

---- - --- -_. _- -----
<D2(103 .-\mcriean \Icdil-al J\s~odalj(Jn. All rights rc!ocr"\ctl, 
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ACUTE ILLNESS AND PESTICIDE EXPOSURE 

Table 3. Seventy of Acute Pesticide-Related Illness and Associated Factors, 1998-2002 

No. (0/0) 

Age group 
Children 

Adults 

Unknown 

Sex 
Female 
Male 

Unknown 

PestiCide 1Q)(lClly calegorvt 
1 

III 

Undetermined 
US regiont 

~~lJJest ___ . ________ _ 
Nonheasl 

Southeast 

Wesl 

Unspecified 

Pesticide functional class 

Moderate 
Severity Illness 

(n = 275) 

Low 
Severity Illness 

(n - 23'S) 

150 l!:-.:6ti·) _ __ ,,18'02~9 (92.41 
92 (17.41 _ .• 434 (82.2) 

33 (.18 .8) 52 (61.2) 

Tatal 
(N = 2593)' 

'9BO (76.4) 
528 (20.4) 

85 (3.3) 

.. 132 (11 .3) '030 (88 4) 1165 ('4.9) 

_-,'~Occ4~(1-".9'11 _ ___ -,''0205:'o'J(~92, _I) __ '309 (SO.5) 
39 !32.81 60 (67.21 11~ (4.61 

_-,5",9"(,,17,,,.5,,-) _ __ .. ~7_B (82 0) 337 ('3.0) 

'9 (6.9) 255 (93.: 1,-_",27c:-4"('",0,,,.6'-.) 

129 (12.;.Q!) ___ -"9:c44,,(,,,91!c..8~)_---"'cc01,,5'.l(4,,'",.5,,-) 
68 (1 5) 838 (9 2. 1,) 907 (35.0) 

-",B6'-'(.::'3",.2,,-) _ _ . ..?~(86B) __ 6.?2 (25.1) 
54 (12.91 362 1866) 418 ('6.') 
64 (8.4) 701 (9 ' .5) 766 (29.5) 

69 19.2) 682 '30.81 751 (29.01 
2 (25.0) 6 (75.01 8 (0 3) 

1~?~~(clde5 on:y 80 (9.9) 728 :89..8",1,-_",8",'"'",(,,3',,.,,3),-
~~~~!I~des Gurnbln()d~ _ ___ .3 (3 .6). 81 (96 ,ll) 84 (3.2) 

Disinfectants 101 (12 .2; __ 1..,2,,9:.!(,,81:.:.,,8),-_~ (32.0) 

~Re~oe~len~ls,-__________ ;2~1~(6~3~1 _ ___ :3~1~4~(9~3~.1~1 __ ~33~5~(~'2~.~m~ 
H",bcides " (J4 71 238 (85.31 279 (10.8] 

Fungic,oes 3 I? 0) ~ {97. 1i __ '.Q? (3.9) 

Rodeolictdes 2 (2.2) 91 (97.8) 93 (3.6) 

Fumiganls 4 (40.01 6 160.0) 10 (0.4) 

Other pestiCide c~ss 20 (40.8) 29 (:59.2) _~~~ 

Pestlode chemical cl<'\ss 
OrganophosphorOus compound . ___ ~..l22~ __ .. 248 (8~.C!2] __ =-27C'8'J(."1O"'.1.:) 
O'qan0phosphOI?_~<?~,"b,,-,n::,eo~1l _____ 1.1.0("" ,,.,,91,-__ 
!norganic compounds 35 /15.d) 

Inotganic compounds combined II 3 (3D.OJ __ . 7 (7C 0) __ __ .:'"0-,,(0,,,.,,41,-

Pc:'>"re"'t"!hri!"·ns"-___________ ~5 (6 8] ~. __ ~~.!932'1) __ ~14,_]~2",. 9,_1 _ 

Pyrethnnscomblnedrl 6 (13.3) .?9.(86.7) _ 45{1 n 
1~~an_d_'on __ e_s _____________________ __'7~(~B~5~1 ________ ~7~5~19~'~. 5~1 ____ ~8~2~13~.2~] __ 

Indandiones comblnedrl ._3J: ~-.!L _______ ~~_J?o 9) 27 (1.0) 

PCIy'~e~th~rO~'d"s~ ____ _________________ ~8~(',,'~3~1 ______ ~~2~(~8~7~.3~1 ____ ~7,,1~12,,7~1_ 

~yr~thrOlrjs co'm-'2:b~'n~e":d"'II ________ _'3"_'_(':.:'". 5"')~ ____ _'2"'3CJ(~B8:c.,,5LI __ --'2"'6"(.:',,.0,,1_ 
Ch1orophenoxy compolJnds 2 (2 .9) G7 (97 .1 / 69 (2 7) 

~lll?~pll!;na~ c~r.!":Jounu5' comblned !1 1 (77) 12 1923) 1310.5) 

Carbarnales . . 5 (9 6) 46 (B6~"',--_ 52 (2 . ~). __ 

Olher chern. ,'e"a"""c"'as,,-,,s_____ __--"14,,0,,''''.9 _g) __ ~ ~J5 (90 1) 14 15 (54 iJ) 

_..:u~n":'iP""''!C~' ' '.,ed''_ __________ _ _.,,1'.':6 /12 3) 113 (ao :'h 130 {S.O) 
Total 275 ,' (J 0) 2315 ( B~l3) 2593 (100.0) 

• n1r('e h"JIl sev,~" I ca5~5 ""t;! IncVlIYJ ", th,-" lrJltll~ 
I SC" TdtJlC! 2 r'Jf f'~f1lar"l<lI",)fl (J I r.a t<:t)om2~ 
:'.l·L)I:"J~ r'"9,c;n ""11), "le<; IIIII' fi'S 1r"l'~al'1<'1 . ICl/,,] KilnS3<; t ,1.ct"q-tn I.t·nl 1t'!?JI.l. MISS')JI' N"t)r ",~ ~ " t jr.,.r1h Oa;. ',1<) 0,,0:.' 

SnIJ1n rJalmla ¥<I·II,'..r':'CJ('5,r •. n~,r1r.f;;a!.1 'e(JJullnr;~jars Cc..rt(lCc."<::'J1 ',1..1llle. M<l::i5.l0IUS"~! ~ No; N H<.lIT'pshl rf;; r if-:"Ii 
J;:)'~ ~, i N~IJ ~ 'A\ P"".nS}1~&'la Ph:x:1e 1') (0"01. anll V",rrno"l. 'S r,Oj lt'I);).~.t 'f"'1,:]11 1OC1L.'1';S .:. ... h.lnl.O Arkafl~a~. CleI<; 
.'/<Jr~ C'~"" _ ; 01 SL.'u".~ a Flo: rll1<o Gt-<)ffJ,a .1(..,r" 'fl<., l <)u'S'ilna t.l,.r1 t'lll(1. M,.,s ,s~ PJ" N'/lh Car(j,na. O~'aho'· ,.:J 
& .... ·fl Carohna T",n r.E: 55E'). Tc",.s J,f(}u'''a anttVJp.<;, 'J,lg;",~. ar .lI w .. :,1 reg'on ,1)( lu~~ A'f'I!;l<a A: 'lona Cal'·')f r·18 
r ....... lo:..'.)' t ,) Ir:I~'> l.tc.r .l<\na U"';al1a rJoO'.f. t.'':". ''~lI . Or+<,!"" L'13f"1 ,·Ja~Tl'f.ql 'Jl. allrJ l/J1or, ,,nc; 

~ 1rv.;1lJ"·J(;~ cases .-,r,o<;(;.] " . "I~.r". I".,{j!:'i comt"n<;:oj .'I,1t lII' oer fJ~I'C'oj .. 'j 
11,,.,:I'J'J£,'i (.,.'>f:-S .:, ~ r.()"(:' I·'-, m\,II ( t,l~ O lt:fT\ot:'tl '.Ia'iW5 ,nelllll ·ng O'"'Jano r..hc.<,f)I<.II('S ,r.m'1ar.,c c.vIT.COJu"os. rJ .'~lr.r( ,s 

1J''':.f"lrc. '' ' .... ,nG"r IftJOl lr,~ "Cnl{;'r:[j. ,.,I'r .... / C(",mpu·Jn :.J~ 

Data quality control 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-case comparison 
was performed when a reporting Source 
for SENSOR and CDPR cases was a poi­
son control center. Cases that matched 
each other on state, date of exposure, 
age. sex, and pesticide name were as­
sumed to involve the same indh'idual. 
Such individuals were mcluded only 
once in the state agene), totals. Six CDPR 
and 8 TESS duplicates were deleted. 

Data Analysis 

SAS release 8.02 (SAS In'titu« In.::. Cal)', 
NC) and Epi Info version 3.2.2 (Cen­
ters for Disease Control and Pre\'en­
lion, AtlanLa, Ga) were used for data 
management and statistical analy..;;is. Age 
was stratified into children « IH years) 
and adulLS (2:18 years). 

Illness i.ncidence rates among chil­
dren were calculated. Rate numerators 
were obtained by summing the num­
ber of ill children reponed by ),ear, and 
denominators were obtained frum Lhe 
US Census data" by summing (he num­
ber of children in the corresponding state 
and year. Denominators were adjusted 
by subtracting estimates of preschool­
ers not attending organized child care 
ct=nters lH amI home-schooled chHrlren.llI 

Illness incidence rates among school 
employees were calculated ror SENSOR 
and CDPR eases only. DcnmnmJtors 
were obtained from the Current Popu­
lation Survey:" by summing the nUlI1-

berof full-time equivalents l.'mplnycd In 

st:hllols ill states and years thilt nmlrib­
uted Lo the nUlIlerator. Non-work­
rdated cases (eg. parrOls) am] ca-:;,cs wllh 
unknown work-rdatt:d '> taLuS, \\ hlCh in­
eluded all TESS ca~t:':>. \\' l'fl' :1n( in­
cluded in these caicul.uinns . 

\VC used ocld~ ratIOS (ORs) ttl ;hSC ... ." 

whether age. sex, acute W,ic.:HY pesti­
cide category, ~un't'ilhmce S)·stelll . l1r c,1It? 
of pt.:stiuue applicatlOn~ wcrt.' .bSuU­
;urd with SoC\'C rIly of iIIne~s Odds r ; t~ 
lios. 95C:., confidence intervals (t ]s) X: 
teSlS. 31llI P \'alue<; wert.: t..::lirlllalL'd 1I.,-

oD2005 American McLli('al As'>ocialion. All ri~hl'> r-c<,cned 



mg the Epi Info Statcale utility. SAS re­
lease 8.02 was used to caleulate the Pois­
son regression test for (rends in 
incidence rates across the years or ex­
posure. P:5.0S was considered statisti­
cally significant. 

RESULTS 

From 1998 to 2002. 2593 individuals 
were identified with acute pes(icide­
related illnesses associated with pcsti­
cide exposures at schools. SENSOR iden­
.ified 147 cases (6%). COPR identified 
259 cases (10%), and TESS identiHed 
2187 cases (84%) (TABLE 2). Most ill­
nesses reported by SENSOR (ne96 , 
65%) and COPR (neI58, 61 %) were 
aduhs. whereas most cases reponed by 
TESS were children (n e I831, 84%). 
Among the 2181 persons with known 
exact age, the mean age for children was 
9.5 years (range, 0.5-17.2 years) and the 
mean age for adults was 36.1 years 
(range, 18-76 years). 

Three cases of high severity illness 
were identified. There were no fal ali­
tics reported. The udds of high and mod­
erate seventy illness were higher among 
cases reported by SENSOR and COPR 
(15%) compared with TESS (10%) (OR, 
1.6; 95% CI, 1.1-2.2), among adults 
(18%) compared with children (8%) 
(OR, 2.6; 95% 0 , 2.0-3.5), and among 
females (! 2%) compared with males 
(8%) (OR, 1.5; 95% 0,12-2.0). Mod­
erate severity illness was more com­
mon (TABLE 1) among those exposed to 
lumiganls ( n=~ , 40%), hrrbi cldes 
(n = 41, 15%), insec. icldes (n=83. 9%), 
and disinfcct.nts (ne 101 , 12%) TADLE4 
describes symptoms of high and mod­
l'rate severity ca!.cs. 

Insecticides were associated with 895 
illnesses (Table 2) . The most ["'4u,n' 
lIbccticicles were pyrcrhrins Cn = 119, 
13% of all insec.icides ). chlorpyrifos 
(n= 116, 13%), mala.hi on (n=H4. 9%). 
diazinon (n= 78, t.}(}"o). and pyrcthroids 
( 11 =.-1-7, 5%) . Disinfec tams wert a~~OC l· 

all'U \\'i th 830 Illnesses The most fre­
quent diSinfe c tan ts were sodium 
hypochlorite (n= 17j , 21 % of.1I Jisi n­
fet.:tJnts), phenol l:llmpOUnus (n -= 175, 
21 %), pille .. il . n=IO~ . 13%). and 
quall.:rnary amm llni um compoulllls 
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Table 4. Clinical Manifestations of Pesticide-Related Illnesses Among Cases of High and 
Moderale Severity in the United States, 1998·2002· 

No. (0/0) 

• High Moderate High and Moderate 
Severity Illness Severity Illness Severity Illness 

~-------------:"c:I" e 3) _ _ _ -'("::e:-:=:27,.:S,,) _ _ _ 1_" ::. ~_8) __ 
Resp,.tory 2166 71 133148'..,4:...) __ 13S 14a 6) 

Cough 1 133.3) sa 121 1) 59 121 .2) 

Oysp<1ea 1133.3) 5OIt8.2) 51118.3) 

Wheezing 1133.3) 43 (15.6) _ _ 4~5~_) _ 

~ppel (espi/dlory lrael pain 2' (66.7) 27 (:1.8) 29 (10.4) 

Pleunllcpain 0 3(1 .1) 3(1.1) 

Pulmonary edema 1 (33.3) 0 1 (0.4) 

.,--,O:.:.t"..:e;...' _--:-_______ . _ _ '_ 1"'33=-:.3) _ _ _ -=3-',('::.""1. ____ 4 i.'..c4_) __ 
Gastrointestinal 1 (33.3) 89 (32.4) . ~ 132.4_) __ 

Vom'ling 1 133.3) 69125. I) 70 125.2) 

Nausea a 50( 18.2) 50118.0) 

Abdominal pawl 0 10 (3 .6) 10 (J.6) 
O- tar- rhe-a-- -- - ------- -,00- - - - "':":3"1=1.:::' '-) - - -- --'3 (1.1) 

Other a 4 (1.5) 4 (1 4) 

Nef\lous system 1 (33 3) 87 (31 .6) 88 (31,7) 

~Hea=d::ac:::h::.e,--_ _ _ ____ -.::0 ____ _ S=S" I=,20:::.0,,) _ _ _ SS I19.8) 

B'urred "'skln ° 26(9.5) 26 19.4) 

D1iliness ° 1013.6) 10 13.6) 

Confusion a 3 {1 11 3 (1 11 

HyperactlVlty/anxiety/ irntability a 2 (0.7) 2 (0.7) 

Muscle weakness 0 2 (0.7) 2 (0 7) 
---

Ataxia 0 1 (04) 1 (0.4) 

Seizu,es I 133.3) ° 1 10.4) 

FaSCfCulatlons a 1 (0.4) 1 (0.4) 

Muscle pain a 1 (0.4) 1 [0.4) 

Olher 0 5(18) 5(1 .8) 

Eye ° 79128 .7) 79 128.4) 

IrnlatlOn/paln/con]unctlvltJS 0 74 (26.9) 74 (26 6) 

Corneal abras'on a 11 (4 .0) 11 (4 .0) 

Lacrimation a 9 (3 3) 9 (3.2) 

8t;,ns ° 2 (0 .7) 2(0.7) 

Other 0 J {Ll) 3(1 .11 

5kin;:-.,-_ _________ -:1-:133~.3:c)----3:c0=-(;;1 0~91,----3=;1:_'1.,.'1,,2:::1_ 
Eo"hern. I (33 3) 151S.51 . 6 15 81 

ImlaIIUnlCain:...... ______ _ _ -:O:--_____ -'8,,1::;:2-:~"_) ____ -::B".2~9:-)--
PrUfllus 0 812.9) a (2;}) .cc:....._ 
EdP.mnfswelltng 1 (33 3) 6 (2 21 _ _ 7 _(25_'_ 

5_=_ nO_' _anE_~_d_·d_eg_'_ee. b.::u'_n.::s __ -'O'-_____ 5 f1 8~' ____ .-:.5 (1 BI 

Bullae 0.4 I' 5:::' _ ____ 4,..::1._'::.' __ 

::Ra,,':.:" _ _ ________ -::0'--____ ---=.3I ' . I"') _ ___ 3_11 ,_' __ _ 

OIMr 0.4 t' 5, _ _ .I_"_~_, _. 

CardIOVascular 1 (33 3) 7 (2 5) B (2 9) 
- ---,:-

TachYc:a::.'d::'.::" _ _ _______ -:'...:1.:.33'-"3)c ___ _ ...:2...:1,,0_.7cl _ ___ .-:.:3 (1 ' 1 
CheslPa,n 0 3(1 1) 3( 1.11 

Ottler _____ 0_ __. __ ?1_0_.' _I _ . _ __ 2~1 _ 

tJhsa,tlan~us S'lmpto~s__ . _ _ _ .. _ 2 (eG 7) __ ~I~:~.:Q,-' _ __ ......:63::.~2J 51 
· Bec.au·£mr,,(, Ir .. afl (,n(!(.IinIC;~ HtI ... .:. 1 rna, fla'_(?lJIJtlflI~r:rt0CI lo r an,LJetSCrl I"~ SUtlllJl lr.e ~.do( (·I1.:t.t'. <T'iJ I nol 

.:'-1,);;111"=1' '. ! ... , ", .trot,,, "".("" ",11 . . f 'h~ organ s . ~I"m 

(1)2005 :\m~rkan Medica l Ao;'oocialion. :\11 rights r('~rr"t'd . 
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(n=81, 10%). Repellents were asso­
cIated with 335 illnesses, including 
naphthalene (n = 136, 41%) and di­
ethyl toluamide (DEEr, 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%). 

Infonnalion 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 1 pesticides compared 
with adults (14% of children and 42% 
of adults, P<.OOI). The odds of high and 
moderate severity illness were higher 
among cases exposed to toxicity cat­
egory 1 (18%) than cases exposed to tox-

icity category III pesticides (12%) (OR, 
l.S; 95% CI, 1.1-2.2). The pesucide ac­
tive ingredients associated with high and 
moderate severity illness are shown in 
TABLE 5. 

Incidence Rates 

The overall incidence ratc among chil­
dren for 1998-2002 was 7.4 cases per 
million children (TABLE 6). The yearly 
incidence rates increased from 1998 
through 2002 for preschool children 
(P<.OOl), school-aged children 
(P=.002), and all combined (P<'OOl). 
The overall incidence rate among adults 
was 27.3 cases per million full-time 
equivalents (TABLE 7), and the yearly in­
cidence rates decreased from 1998 
through 2002 (P<.OOl). 

Table 5. Active Ingredients by Pesticide Functional Class Associated With High and Moderate 
Illness Severity. 1998-2002'" _ ____________________ _ 

No.(%) 
I 
High and Moderate Low 

Severity Illness Severity Illness Total 
Pesticide Functional Class ~in_ = 278) _ __ . __ In ~ 2315) IN = 2593)t 

Insecticides 68 (10.3) 593 _(B9".7'i) __ -,6~6.c' .c(1,,00=.0) 
Pyrethrins 11(9.2) 108 (90.S) 119 (18.0) 

~C:.:hl"'O:.!:'P:!'yr,.,"0v.s'____ _________ --"'2~(c.' 0",.",3),--_ _2 04(89", . .,7) __ -'.'.::' 6,-(",',,7 .,,5),-
Malathion 23 (27.4) 61 (72.B) 84 (12.7 ) 

D'azinon 4(5.1) 74(94.9) 78(118) 

Pyrethrolds 11 (23.4) 36 (76.6) 47 (7.1) 

Propo,ur 2 (33.3) 4 (66.7) 6 (0.91 

Other active Ingreclient ___ ._ _ ___ 5_i_2._41_ _ _ 206 (S17.6} 211 (31.9) 

DISinfectants 82 (14.2) 495 (85.8) 577 {100.0J 

Ph~.n..s!L~~T:2()~r:ds ____ 14 (8.01 161 (92.0) , 75 (30.3) 

Sodlumh'j!J()(:h:onte 33(189) 142(81.1) 175(30.3) 

Pine oil 10 (9 6) gil (9:JA) 104 (18.0) 

OLiarerna"j amrnonlum r.cmpound 1 B (22 .. c21'--____ ~6:::3C'("_7,,7.:"8'-1 __ -,BC"-,(~'4:::.::.0),-

rr:r(lla :der,y~8!hyclrog9n ch!ond~ ______ _ ~~g~ 12 (70.6) _ .!2...!2.9). 
Olher acll\.-e InglecJI8111 2 (B.O) 23 (92.0) 25 (4.3) 

Repellents 19 (6'!;) ____ 276 \9~,!Jj _ _ 295 (100 01 

125(919) 136 (46.1) - --- --Nap~t~fl:(E:ne 2 c' ,,18=-''"1 ___ _ 
iJle Wiyl loluafrllde (DEEr) 7 15 5) 120 (94.5) 127 (43 1) 

__ g~heractlVf~_' ~,gl/:~~{:TC" ________ 1 (3'1 3' 1969) 32 (108) 

I ierblCldes 36 (15.0) 204 185.01 _2~ 1'_000) 

GlYPhOS~\~ _ 21 (21 l ' 79 {ig ~;.' ,00 (.-11.1) 

Pendlrnelharrn ~ ~O.O) 32180.01 .49 i,'f?2L 
Tntlural,n 2 (~O) 2150.01 4 (1.7) 

_ Other a~.!:::.e~.'_ : It!r€ (I,cT ,1_ _ 5 (5.2) U1 (9el G' 9G 140.0) 

O_'h_er_r:esITclde functionaJ class _l.:!~~_~ ____ ~8~:cO"'I __ -"~7_'_1 (100.0) 
Total 229(113) 1715 (88.2) 1944 (100 0) 

---~--.-- - ~. 

"An ac.!,,·e w'jr<:'H,nl IS r:r,'_" Itl,,1 f,'f),ents 1e,>!rn,.,5. '''t:''':''. I)r m':'g:,I<:"S;J rf;st or IS a plant regulCl.!or. de:lol'an1. des­
,u:anl or r"t"Jot;n Sl;).o-l,ZP'( 

t T -:.1(,1 rumber c(caSE:S ,..,tI, ;l.ad"t;~ ,nl"rrr""t'I)/luf' (I',"'JI;! "'gff:(J,(,nl~. r'j' ,I,; !I ,,,,I aclo .. e ,r-.gr~:(Jit:IlI'lltcrrr.at'on lJas r, ,I 
", .• 1'liltle ler .JII "a~', 

----~-. --------

Illnesses Reported by SENSOR 
and CDPR 
The SENSOR and CDPR results are com­
bined (Table 2) because the case defi­
niLion and level of detail are similar. A 
total of 406 persons were exposed to 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 pesticide;, 96 (67%) were exposed 
to pesticides applied on school grounds 
and 48 (33%) were exposed to pesti­
cide dnft from neighboring farmland. 
Sixty-three nonapplicatorillnesses (44%) 
were among teachers. 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 unspecified 
school employees. 

Illnesses Associated With Expo­
sure to Pesticides Applied on School 
Grounds and Pesticide Drift From 
Farmland. A toLaI 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, 56%) and dismfec­
tants (n=99, 35%) accounted for most 
of the cases. The most common active 
IngredienlS were diazinon (n =64, 23%), 
sodium hypochlorite (11= 47 , 17%), 
chlorpyrifos (11=40, 14%), quaternary 
ammonium compound (n=38, 14%), 
and malathion (n = 14, 5'}G) 

A tolal of 125 case!> (31 %) were 
exposed to pesticide drift In<"Cllicides 
accounted for 114 cases (lJ},}'u) and 
fumigants for 9 cases (7%) The most 
common active ingreuients v· ... ere 
chlorpynfos (n=28, 22%), mrthami­
dophos combined with chlorolhalond 
.mu proparglte (n=25, 20~{l). manco~ 
zeb combined wIth glyphosate (n=20, 
16%), cyfluthnn combined wIIh 
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dicorol (n= 16,13%), and malathion 
(n513, 10%). 

Exposure via pesticide drift com­
pared with pesticides applied on school 
grounds did not increase the odds of 

ACUTE ILLNESS AND PESTICIDE EXPOSURE 

high and moderate severity ,lIness (OR, 
0.6; 95% Cl, 0.3-1.2; P=.09). A higher 
proportion of children compared with 
adults wcre exposed via drift from neigh­
boring farmland (40% vs 25%, P=.OOI). 

COMMENT 
These findings indicate that pesticide ex­
posures at schools continue to produce 
acute illnesses among school employ­
ees and students in the United States, al-

Tlble 6. Annual Number and Incrc!.,:nce Rates ~:r Million of Acute Pesticl~e.ReJated JIInes5es.~mon~ Children, 1998: 2002· ._- - - - -
Year or Exposure 

1 
Regi~nt 1998 1999 2000 2001 2002 199B·2002 

MidWeSl 
cases, No. 56 85 97 127 137 51. 

population, No. 12971329 12645800 12415063 12659255 12792569 63481822 

Incidence rate, PCI million 52 6.7 7.8 10.0 10.7 8.1 - ---
Northeasl 

Cases. No. 53 65 105 62 56 353 

Populalloll . No -- - .- 9291895 9935145 10060170 10126121 10257622 49671552 

Incidence rate. pef ffill1lOfl 5.7 6 .5 104 6 .1 6 .6 7.1 - ---
Southeast 

Cases, No. '" 141 104 138 126 620 

Population No 16576618 18298366 18211 754 19014539 20583054 92684331 

!ncidence rate, per mIllion 6.7 7.7 5 .7 73 6.1 6.7 

West 
Cases, No. 52 109 84 13' 106 485 

Population, No. 11 782566 " 338067 11 694488 12459307 12624149 59898577 

Incidence rate, PGr m.i!~o.~ 4.4 9.6 7.2 10.8 8.4 8.1 

United States 
Cases, No. 284 400 390 461 437 197n 

~OP~Ia'ion . No. 50622 407 52 217378 5238207' 54259223 56257393 265738476 

Incidence rate, per millIOn 5.6 7.7 7.4 8.5 7.8 7.4 
"Ird,das rurber of children Wllh pashcode·re!ated IIr'\ooSllS and pop ·~'a tj :)l1 in tt\e stales thai tsported cases lrom 1998 through 2002 ChikJren were younger than 1 B vears anrl 

reported by Sentoo E·.enl NolllK::atlOf1 System lor OcclJpat,v,dl R,SKS, Calrforrua Department Of PestICide Regulation. and ToxIC Exposure Surve~Ial"lCe System. 
t"-liawesl reglor. II'IcIuded tUirlOlS, Indiana. Iowa. Kansas, Mcr,:gan, Minnesota. M~50lJri. NebraSka, North Da'<ot8 Ohoe, South Dakota. and WiSConSin; northeast region .ncludoo 

Con(1ecticut. Ma,ne, Massachusetts. New Hampshre. New Jersey. NEroN York, PennsyfVanta. Rhode ISland, and Vermont. southeasT regIOn Included Alabama Ar1<ansas, DeIa· 
.... are. Di51nct 01 Coiumb.a. FIofIda, Georgoa. Ken' uCl<v. l ousiana. Mil/)' ICjI1O. MOS50S51~1PI . North Carolroa. Oklahoma, South Caolna, Tennessee. Texas, v II'gna. and West V",· 
ginia: and wssl reQlO" Inctoded AlasKa, Anlon:.. . Ca!olor ",a. CorOfado H,w au. 1daho. MU'ltaM. NP.Vada. Neo .... MeXJCo, Oregon. Utah. washington, and Wyomng 

~EigtIt C3S':5 are not II'Cluded In these rates because Iflformahon on Slale vlhete the eXD05U'e occurred W'<IS nut avd!table 

Table: 7. Annual Number of Acute PestICide-Related Illnesses and Incidence Rates Among School Employees, Preschool, and Schoor.Aged 
Children. 199B-2002" - - ---_.-.. _ -------- ------:-:--:-::-- -----------

Year ot Exposure 

1998 1999 2000 2001 2002 Overall - - - '--
Workers (?; 18 years) 

Cases, No. 68 42 54 20 60 244 
Full' llme .~UIV Cl i ~;;:S- No 1532876 1 j29312 2023135 1 727500 2325209 893B032 
hlCldence ralc ! 4H 3 1 6 267 11.6 258 273 

Preschool (0·5 year s)- · 
Cases. No ;9 76 68 8' 104 3g1 

~tion,Not 5220556 5 059786 3587875 505389' 016/.6154 24 1':8200 

_ Incidence j"~~~-;:- ~lil1l0 ~ 113 13 ·1 19.0 166 22.5 lG 2 

SchooI-aged (6·1 7 ye:8rs:l 
Cases, No. 225 324 322 377 333 15H1 

~n,No§ --------
4r) 4U1851 d6 557592 487~ 199 49~O532& 516.31239 2J1 5902H) 

h::idence rale, ~~t~-
------- -._--

5.0 70 6 .6 7.7 6.4 6.5 

0200! AJn . . . . cncan ;\-1~lhclJ.1 :\'i!ionalion. All nght .. rc .. {'nctJ, (Reprinted With Co1tectlom) JAMA. July l i Ll'l15-\,'I.2,-, t :-'0 -I 461 

FI'1 
, i .. 
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belt mainly oflowscvcrityand with rela­
tively low incidence rates. lllnesses were 
associated with pesticides applied on 
school grounds and wiLh pesLicide drifL 
from neighboring farmland. The pesti­
cide exposures at schools might be as-

sociated in pan with several factors: a 
lack of federal and staLe regulaLions re­
garding pesLicide usage in schoolsl; regu­
latory noncompliance by school man­
agement, school employees, and 
pesticide applicators in states in which 

Table 8. Exposure to Pesticides Applied on School Grounds vs PestIcide Drift From Farmland 
in the United States, 1998-2002* 

No.(%) 
1 
Pesticides Applied Pesticide Drift 
on School Grounds From Farmland Total 

(n = 281). (n = 125) (N = 406) 

Surveiliallce system 
SENSOR 75 (26.7) 72 (57.6) 147(36.2) 

COPR 206(73.3) 53 (424) 259 (63.8) 

Severity 
H~h 1 (0.4) 0 1 (0.3) 

Moderate 46(164) 13(104) 59(145) 

Low 234 (83.3) 112(89.6) 346 (B5.2) 

Age group 
Children 90 (32.0) 59(47.2) 149 (36.7) 

Adults 191 (68.0) 63 (504) 254 (62.6) 

Unknown 0 3 (2.4) 3 (0.7) 

Work-relatedness 
Work·related 190 (676) 54 (43 2) ,244 160.1) 

Non-work -related 91 (324) 6B (54 4) lS9139.2) 

Unknown 0 3(24) 310.7) 

Occupation 
Student 84 (29.R) 62 (49.6) 146 (36.0) 

Teacher 4111 4 6) 35 (26.0) 76118.7) 

Custodian and ga(dene't 43 (15.3) 1 (0.8) 44 (10.B) 

Food IJrenaratlofl OCcupBtl')ns 32 (1 1 4) 1 (08) 33IB.1) 

Maintenance worker 12143) 0 1213.0) 

Parent 1 (0.4) 5 (4.0) 611.5) 

Other occu;:m(lons 60 (214) 17 (13.6) 77 (1 9.0) 

~_app~I~?le+ 5 (l.B) 0 511.2) 

Unknown 311.1) 4 (:l2) 7 11.7) 

PestiCide tOXIClly category§ 
I 96 (34 2) 58 146. 4 ~ 154137.9) 

46 (164) ___ ~ (:::4_) __ 49 (12.1) 

ILl 136 (:18.'1) ~~_ ~ ~ 64151 2) . _ _ 200 (49.3) 

Undetermined 3111) 0 3 (0.7) 

PestiCide funr:llonaJ class 

~e~~~e.s?~ 140 (49.8) 46 1'::;68) lB6 (45.8) 

InsectiCides :.;cmbl'elil! 16:57) 58 (544) B4120.71 
---

DISinfectants 99 (35.2) 0 99 (244) 

HerbiCides 20 {7 1) 1 :'12) 21 (5.2) 

~u!l1lganls_ 0 9 (7 2) 9(2.2) 

R(·pellents 3 (I 1; 0 3 (0 7) 
----~----

Olher 3 (1 11 1 (08) 411 0) 

Total 281 1692) 125 130.8) 406 (100.0) 

"bl";.,,,"()rlS crJP~. Cal,t(Jrn·a De~:l'trn<:"t 01 p(;shclrje Re<Jl~a!'un SENSCFl Sfjn[,'~ Evenl NcMlCatlorl System lor 
()'.c.JJ:;<Itt')r1al R'sl<s 

·P·~~t,vir. i.;~r:,)sllre '1we II; t)t-,::,t,u de ar..r,loCd!lons on schoo 'J'ounds arvJ P(;sl'r.,rJ~ d'd11,~",", ~yhbo',n9 farn; I'!.:lds 
tlnr.llljes E g<lrdlfl{:-f'" 
to·tidrcn y ~,'.Jnyer tt>Cln 'i ;',"o.'s 
,;$eE- To.b~ 2 [(Jr (;<r,lar,,,t r)rl -:1 C'-"'",]1'!''' 
Inclu'Jes cas".., "'V.iSer1 Ie, illS., ',-,0>:5 -"-w'b'ned ,,"In c,th<o:r Ill':' t,,;,ues 

regulations and recommendations have 
been passed; and insufficient involve­
ment of stakeholders (eg, parents, teach­
ers, students, school administrators, pest 
managers).'" 

We found that the pesticide poison­
mg incidence rales among children in­
creased during the period of our re­
port. Given that 40% (n=59) of SENSOR 
and CDPR cases involving children were 
exposed to pesticide drifl and, given in­
creasing suburban sprawl, this trend 
among children might be relaLed to an 
increased number of schools situated 
next to rannland. 6 Addi tional studies are 
needed to confirm this hypothesis. Hy­
potheses for the decreasing trend in ill­
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 to protect chil­
dren when incidents occur, whereas 
students are often quickly evacuated; 
school employees are at schools for 
more hours compared with students; 
and some school employees 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 pesLicide apphcaLions 
on school grounds raise (' onccms ahout 
persistent low level exposures to pes­
ticides at schools. It is known that some 
pesticides degrade slowly when they aTe 

not exposed to sun , rain, and bacterial 
action in the soil.1124 In addituHl, pes­
lIeide residues on the school grounds 
might be tracked inLO "hool build­
ings by studenLs and school employ­
ees. The chronic long-tnm Impacts of 
pesticide exposures have not bCt'n ClHll­

prehensively evaluated; thereforl'. the 
potential ror chromc hea: th effects from 
pesticide exposures at s(.'hools should 
not be dlsmlssed . .!5 Unfnrtunatdy, the 
surveillance methods useu in our re­
port are inadequatl.' for ac,c,l'..,qng 
chronic effects. 

!D2005 American ~tcdical Association. All ri~hts rcsrn:cd. 



Although insecticides were most fre­
quently associated with pesticide­
rehitediDnesses (n=895, 35%), we found 
that exposure to disinfectants at schools 
might also be a cause for concern. First, 
disinfectants accounted for 830 (32%) of 
2593 total cases and for 101 (37%) of275 
moderate severity cases. Second, 259 
(56%) of 461 cases of disinfectant expo­
sure with tox;city category available were 
o(toxicity category I. 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 ilInessc5 associ­
ated with exposure to pesticide drift from 
neighboring farmland. These expo­
sures might have resulted from pesti­
cide applicators not complying with 
pesticide labels, regulations, andlor guid­
ance to avoid pesticide spray drift, or lack 
offederal and state regulations regard­
ingpesticide application around schools. 
Additionally, pesticide drift from neigh­
boring farm fields might increase pes­
ticide exposure inside schools. Some 
studies162Cl 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 illnesses associated with 
pestiCide applications on or ncar school 
grounds, there is a need to reduce pes­
ticide use. This can be accomplished by 
implementing integrated pest manage­
mentatschools and using methods that 
reducepesticiue drift from farmland In­
tegrated pest management programs 
can reduce pesticide use at schools I hi 

Integrated pest management is en­
dorsed by the EPA.' Nallon,,1 Parent 
Teacher ASSOciation, II National EJu­
cation ASSOCiatIOn, and othl'r organi­
zations. The clements 01 mtq~rated pest 
management art' detailed in the Box. 
Useful guidance and rderences on in­
tegrated pest management in schools 
are widely availahle. \ 12 Some ui<;ad\'an­
~ges of integrated pest management 
Implementation include the I equire­
ments of more ilwllln'mL'nt of ,>chool 

e:ployees, parents, anJ students, and 
t e need to he educated on pest blOl-

ACUTE ILLNESS AND PESTICIDE EXPOSU RE 

Box. Recommendations to Reduce Pesticide Exposures at Schools 

Pesticides Applied on School Property 

Implement school integrated pest management programs: 

Momtor for 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 pesl control methods are impractical or unsuccessful, then use pesti­
cides haVing the lowest possible toXicity. Pesticides in US Environmental Protec­
tion Agency toXicity categories I and II 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 surf should not be present during pesticide applicatIons. 

Restrict entry into a preViously treated area for a specified duration follOwing 
an applicatlon. 

Call a poison control center or seek medical allention if pesticide-related ill­
nesses arise. 

Trained and qualified workers should handle and apply pesticides. They must be 
proVided with appropriate safety eqUipment. 

Put the school's policy on pest control in writing and distribute it to school stake­
holders periodically (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. 

Timmg of pesticide applications. Applications should be performed when students 
and school employees are not present. 

Farmers and pesticide applicalors should comply \nth labels, regulations, and gUId­
ance to avoid pesticide spray drift. 

Peslindes should be applied by trained J.pplicator~. 

Estahli..,h and enforce nonspray buffer zones around schoob. Size of buffer zone de­
pcnJs on loxicity o[ pesticide, type 01 apphcauon (ground or aerial), and weather 
conullions. hlf example, 7 stall'<; reqUire huffer zones ranging from 300 feel to 2.5 
mi!t::s around school~. 

Underreporting 

Improvelllent m pe<;lInue pOlsomng sUT\"('lllancl' IS needed [ycr)' state slwuld mIpk­
men! an arute peshude-rehlleu Illne~,", ,",uT\·('lllaTIl.:c s:Slern. 

:\'CUIL' pe.;,oudt:-rdatL'u Ilhll'sst:s shnuld be <l reportahle condition in all s!ate~. 

ogy and integrated pt.:-"t management 
Finally. somr economic 1I1\"l'~tll1rnt ts 

u~ually reqUired at the out<;et of an in­
tegrated pe..,r management program. 
However, O\Tr tht.: long term, the cosb 

of Integraled p('~l Illana}!,L'Il1rnt havl' 
been f0UIHJ tn he lt1wl'r than tradI­
tional pest cllill ro] I ),' 

\\'t:' tfled to HJ.enufy illness rate dll­
ference~ among chlldrcn across .,w tes 
with diHefcnt integratcu pest manage­
ment lav.:s (mandarory, voluntary, wlth­
out]mvs). Hm\T\'cr, this compari<;nn \\'35 

nut meaningful because these laws h.IVC 
trcmentlou-" \',ulation acro~s state~ 111 
terms of cuverage, enforCl'Illl'nl, "nu 

02005Am . . . . . 
encan :\-Ielhcal AssonatlOn .. \11 nghts resen-cd. 

~ .. ____________ ~_F_Z_' ______________ _ 
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implementation. Additionally. 40% o[ 
cases among children in SENSOR and 
CDPR were exposed to pesticide drift. 
A similar proportion or children in the 
entire data set might have been ex~ 
posed to pesticide drift bUI these cases 
could not be identified in TESS. Inte­
grated pest management practices in 
schools are not designed to prevent ex­
posure's to pestiCide drift There were too 
few SENSOR and CDPR cases involv­
ing onsile applications 10 schools 
(n= 281) to assess integrated pest man­
agement laws. 

Our findings arc subjecllO at least 3 
limitations. First, these results should be 
considered low estimates of the magni­
tude of the problem because many cases 
of pesticide poisoning are likely not rc­
ported La surveillance sysu~ms or poi­
son control cemers. Individuals who do 
not seek medical care or report their ill­
ness to a surveillance system or a poi­
son comrol 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 
nonpalhognomonic nature of the signs 
and symptoms and because chnicians 
receive li ttle training on these ill­
nesses. n. l~ Second, although all of these 
cases mel the definition criteria, the pos­
sibility of some [nlse-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
sun~s may be coincidental and not 
caused by these exposures. Third. al­
though the case definition \\,'as similar, 
some characteristIcs of the populations 
reported 01' these 3 systems were differ­
ent TESS \ ... ·<\s e[ficient in captunng datil 
fur childn:n. hut tt did not coHecl infor­
malion nn occupation, work-related­
nt.~s. and the anlvity the person was per­
fmming when exposed to pcsl1cide..c;. The 
'>ENSOR and C DPR data apply to 8 
states and principally idcnllfy work­
rdalcu cases. Not all s talrs participat­
JIl~ in SENSOR collect informatlOn all 

n(ln(lc(upatiunal caSl'S: rhl'feforc, many 
C;1';1..'S among <..:hildrl'l\ were likely missed 
hy ,ENSOR and CDPR. None of thrse 

data sources are comprehensive, The lit­
eramrt! 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% of the cases identified by 
SENSOR." 

In conclusion, despite the limita­
tions of these 3 sun'eillance systems, our 
report is useful in providing national es­
timates of the magnitude of peslicide­
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 programs and using methods m re­
duce pesticide drift [rom farmland. 
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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 (1,2). 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 risk 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 1 teaspoon of 1 % lindane shampoo from a previously used 
2-ounce bottle. Subsequently, the mother induced vomiting in the boy twice; 1 hour later 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 1 ounce of 
lindane (percentage concentration unknown) from a bottle he believed to be cough syrup. The 
man vomited; he contacted the pOlson control center the following morning. He did not seek 
clinical evaluation. 

Surveillance Datu 

Data were analyzed from pesticide poi soning surveillance systems participatIng in the 

SENSOR-Pesticides program" to Identify symptomatic cases involving unilllentional topical 
lindane mgestions dUring 1995--2003. Cases were classified as definite. pro"able , possible. or 
suspicious based on the clinical interpretation of signs or symptoms rcp0l1ed by a physician or 

patient. and evidence of lindane ingestion (3,4). Cases were also obtained rrplTI TESS§, which is 

hltp :!!\\'\\'\\ .cdc .gov/mm\\T/prc\ ic\\'hnm\\ rhtml/mm:1-l21 a2 .htm I 2/:1: ~I:I:() 



maintained by the American Association of Poison Control Centers; poison information 
specialists determined which cases had signs and symptoms consistent with lindane exposure. 
Illness severity was categorized for all cases. Excluded were cases involving ingestion of 
veterinary and agricultural pesticide products that contained lindane. 

During 1998--2003, TESS reported 857 symptomatic cases of unintentional lindane ingestion 
(Figure); none of the cases were reported as resulting in death. Severity was low in 778 cases 
(91 %), moderate in 71 cases (8%), and high in eight cases (I %) (4). Among 823 patients with 
known ages, median 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%), seizure (23%), abdominal cramping (8%), and confusion (8%). 
Six (46%) cases in children and four (31 %) cases in adults 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 two over-the-counter 
medications (pyrethrinlpiperonyl butoxide and permethrin) and malathion, a prescription-only 
therapy. During 1998--2003, TESS identified 523 symptomatic cases of unintentional ingestion 
of these alternati ve 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 
1,69\ ingestions [31 % j; odds ratio = 3.16, 95% confidence interval = 2.72--3.67). 

Reported by: J Sievert, Texas Dept of State Health Svcs. M Lackovic, MPH. Louisiana Dept of 
Health alld Hospitals. A Becker. PhD, Florida Dept of Health . DH Lew, Oregon Dept of HUllian 
Svcs. B Morrissey. Washillgton State Dept of Health. J Blolldell. PhD. Office of Pesticide 
Programs. US ElZvirollmelltal Protectioll Agency. LY Kim-Jullg. PhanllD. MR Pitts. Phal7nD. 
CA f/olquist RPh. Food alld Drllg Admill. AM Petersell. MPH, JS AIOllso-Katzowitz. G/v! 
Calvert. MD. Div ofSlIrveil/wlce. Hazard Evaluations. ([lid Field Studies. National IlZstill/te fur 
OCCilpatiollal Sarety ami Health. CDC. 

Editorial Note: 

Pediculosis and scabies are common human parasitic infestations. This report indlcutes that 
",hen Itndane, a treatment for pediculosis and scabies. is ulltntentionally ingested, illness can 
occur. mcludlng vomtling and seizures. [n 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 acti vity compared With three other approved pediculicldes (i.e., L'T 
permethrin.O.Y;; pyrethrin. and 0.5% malathion) (6). In 200}. in light of continued 
po,tll1arkcting su rvctllance reports 01' toxicity. FDA revisct.l product labeling guidelines to limit 
the amount of lindane dispensed to 1- or 2-ounce single-usc containers and to require pro\ luing 

hit 1' : I ! \\"\\ \\ .cclc.gov!mmwr!prcvlcw/mm\\ rhtmlllllm)421 <12 .htm 12!:>/20()(, 



patients with a Medication Guide warning of risks from inappropriate use. In addition, FDA 
Issued 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 (Figpre). This decline is similar to the 67% decrease in lindane 
prescliptions 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 lindane 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 1,2002, 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 exposure to lindane in a veterinary or 
agricultural product. Finally, although all cases were symptomatic, the possibility of false 
positives cannot be excluded. Bec~use clinical findings of lindane poisoning arc 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 110 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 lindane 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 refr!rred to as gamma-hexachlorocyclohex.ane. 

t SENSOR-Pesticides 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. Most participating states collect 
information on both nonoccupational and occupational pesticide poisonings from various sources (e.g., poison 
control centers. workers' compensation agencies. or state depart men IS 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 symptomatic cases from unintentional 
ingestion of medic at ion for pediculosis and scabies, by 
medication and year of exposure - Toxic Exposure Surveillance 
System and the Sentinel Event Notification System for 
Occupational Risks-Pesticides pro<yam. 1998-2003. 
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A(ute Occupational Pesticide-Related Illness in the 
US, 1998-1999: Surveillance Findings From the 

SENSOR-Pesticides Program 

Geoffrey M. Calvert, MD, MPH," David K. Plate, ",PH,2 Rupali Das, MD, MPH,3 . 

Rachel Rosales, M5HP,4 Omar Shafey, PhD, MPH? Catherine Thomsen, M'H,6 

I)orilee Male, BS.' John Beckman, 85,3 Ernest Arvizu, 85," and Michelle Lackovic, MPH
9 

Background Concern about the adverse P!lblic 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 
mU'ltiple states. . . 
Methods Survey data collected betWeen' 1998 and 1999 were obtained from the seven 
states that conduct acute occupational pesticide-related illness surveillance as part of the 
Sentinel Event Notification Systemfor 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 1 00, 000 full time equivalents (FrEs). The 
incidence rate among those employed in agriculture was higher (18.21100,000 FTEs) 
compared to those employed in non.agricultural industries (0.531100,000 FTEs). Mo;t 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 fo; 49% of all illnesses. 
Condusions Surveillance is an important tool to assess acute pesticide· related illness, . 
and to identify associated riskfactors. 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. 1.. Ind. Med. 
45:14-23,2004. Published 2003 Wi/try·Liss,!nc.! 

KEY WORDS: pesticides; poisoning; agricultural workers' diseases; insecticides; 
herbicides; incidence; risk 
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INTRODUCTION 

Pesticides are substances used to destroy, mitigate, or 
repel pests, and their usage is widespread in the US. In a 
typical year, about 1.24 billion pounds of c"nventional 
pesticides are used (Donaldson et aI., 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 Enviroomental Protection 
Agency (EPA), the testing protocol cannot address the entire 
spectrum of environmental conditions, mixnIrcs of chemi· 
cals, chronic exposure paUerns, 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 fr_equently 
enough to ensure safe pesticide usage. Finally, because 
agricultural workers rareJy 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 concerns. 

Surveillance for acute pesticide-related illness can 
serve many pUlposes. It can promptly identify pesticide pro­
blems by both serving as an early warning system of any 
unexpected health effect' not observed during manu.facturer 
testing, and detecting pesticide problems caused by non­
compliance with pesticide regulations. In addition, surveil­
lance data are useful 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 
Health, Centers for Disease Control and Prevention (NIOSHI 
CDC), through the Sentinel Event Notification System for 
Occupational Risks (SENSOR) program has provided 
technical and financial support for state-based surveiUance 
of acute occupational pesticide-related iUness and injury 
since 1987. The SENSOR-pesticides program is ,Iso par­
tially funded by the EPA. This report summarizes the 
>ENSOR-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 
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definition and variables during the years summarized in this 
article). Although previous reports have described findings 
for a single state [Maddy et al., J 990; Mehler et al., 1992; 
Schnitzer and Shannon, 1999; Das et al., 2001a], this is the 
first repon 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 Rorida Department of 
Health, the Louisiana Department of Health and Hospitals 
(only 1999 data were available), and the Arizona Department 
of Health Servic';'. These states began using a common 
standardized case definition and classification scheme to 
evaluate reports in 1998. 

Each of the p¥licipating st.te~ obtains case reports from 
many ~ifferent sources. AIl of these states require physician 
reportmg of pesticide-related illness cases [Calvert et aI., 
2001J. Other sources of case reports vary by state and include 
poison control centers, emergency medical services, medical 
laboratories, other health care providers, clinics, worker 
representatives (e.g., Migrant Legal Aid. selected com­
munity contacts, co-workers, friends, relatives), employers 
a~d state agencies with jurisdiction oyer pesticide use 
(e.g., departments of agriculture and structural pest control 
boards). States also routinely review other data sources to 
identify additional potential cases (e.g., workers' compensa­
tion claims, hospital discharge data, news reports, and death 

. cenificates). In addition, some states accept self-reports. 
Once a report is received, the states determine wheth.er 

the subject was symptomatic and whether the involved 
chemical is a pesticide. If so, attempts are made to interview 
the poisoned subject or their proxy to obtain details on tbe 
poisoning event, and medical records are requeSted. Besides 
identifying, classifying, and tabulating pesticide poisoning 
cases, the states periodicaUy 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 manner includes date of illness, information 
on the ill individual (gender, race, age, signs, symptoms, 
industry, and occupation) whether the illness occurred as a 
result of workplace exposures, identification of the pesti­
ciders) that produced the illness, activity of the individual 
when exposed, type of exposure (e.g., drift, direct spray, 
indoor air exposure, or exposure to a spill or leaking con­
tainer), biological monitoring information (i.e., cholinester­
ase testing and results. and whether olht!f biological testing 
\yas performed). and \\·hether 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 occupational 
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 illness event The EPA classifies 
all 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 I, and 
those with the least are in category lV. In those instances 
when only the pesticide active ingredient associated with the 
illness event was available, and Dot the pesticide product, 
toxicity category infonnation 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 aL. 2oo1J. A full 
description of the case definition is beyond the scope of this 
article but is available elsewhere [CDC, 2oooaJ. Briefly, 
information in three areas is required: pesticide exposure, 
health effects, and toxicological evidence supporting an 
association between exposure 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 categ'ory applied to a given case de­
pends on the certainty of exposure, wbether health effect~ 
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 

Hlness 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 but is available [CDC, 2001J. 
Briefly, a case of pesticide·related illness or 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 [ow severity illness or injury consists of minimally 

. bothersome health effecls that generally resolve rapidly. 
A moderate severity illness or injury consists of non~life 
hreatening health effects that are more pronounced, pro­

longed, or of a systemic nature compared to a low severity 
illness, A lugh severity illness or injury consists of life 
threatening h~alth effects or those Lhat result in significant 

residual 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 rat"" 
were calculated. The numerator was the total number of 
illness cases. The denontinator 'was obtained from the fun 
time equivalent (FI'E) estimates derived from th~ Current 
Population Survey conducted between 1998 and 1999 
[Bureau of LaborS fat is tics, 2001]. Average annual incidence 
'rates were calculated for those employed in agriculture 
(Bureau of the Census industry codes (BOCJ = 010-030), 
and for those employed in non-agricultural industries (all 
other BOC industry codes). Incidence rates were also calc­
ulated for various age groups, for males and females, and for 
each of the participating states. Because only one occupa­
tional case was ideri.tified by Louisiana, it was not included in 
the rate analyses. Incidence rate ratios (IRR) were derived by 
taking the ratio of relevant rates, and confidence intervals 
were calculated [Rothman, 1986J. 

RESULTS 

Between 1998 and 1999, a total of 1,009 cases of acute 
occupational pesticide-related illness were identified by Ihe 
SENSOR-pesticides program. There were 523 cases in 1998 
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 
(II %). The incidence rate was LI 7 per 100,000 FI'Es 
(Table I). 

. The mean age was 36 years (range 13-73 years). Inci­
dence rales peaked among 20-24-year-old workers and 
decreased gradually with increasing age (Fig. I). Information 
on race/ethnicitywas available for 366 cases (36%). Of these, 
198 (54%) were Caucasian, 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 10 females 
(male = 1.251100,000 FIEs, female = 1.0411 00,000 FTEs, 
IRR = 1.20, 95% confidence interval (el) = 1.06, 1.36). 
Median latency between exposure date and date of report to 
the stale health department was 13 days (range 0- 783 days): 
A total of 50% of the cases were exposed in lhe 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 lhe summer months. 
Tile incidence rate among those employed in agriculture 
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TABLE I. Oislobullon of Cases olAcule Decupallonal Pesticlde-Aelaled Ulness,FullTime Equivatenl {FTE) Estimales and Ineldenee Rales by Induslnal Sec lor 
and Slat~ 199B-1999; SENSOR·Pesticides Program 

Induslrlal sector (SOC codes) 

All Agrlcuttunl {010-0301 NDn-agrlcultural (aU other codes) 

FlE Incidence fTE Incldenc. FTE Incidence 
Statel N eslimates" ,ateC N esUmatu' ratee H estimates" ntll' 

Arizona 23 4,336 0.53 19 135 14.1 2 4,201 0.05 
california 588 29,846 1.97 343 1,109 30.9 229 2B,737 O.BO 
Florida BB 13,769 0.64 48 335 ' 14.3 38 ;3,434 0.28 
New York 32 15,796 0.20 8 192 4.2 24 15,604 0.15 
Oregon 47 3,140 1.50 8 123 6.5 39 3,017 129 
Texas 229 19,420 1.18 42 678 6.2 109 18,742 0.58 
Tol~ 1.007 86,307 1.17 468 2,572 18.2 441 83,735 0.53 

BOC, Bureau D' the Census Industry cades. 
·Excluded from this table were two cases: the one louisiana case, and a case involving an adolescent under 15 yeals of age (denorrioator data is not available tar those under 
15 years 01 age~ In addiUon, nduslriaJ setlll' Information was not ava~able lor 98 cases, These 9B cases are included only In the cohJrnns thai describe aU cases. 
bin thousands of FTEs. 
cPer 100,000 FIEs. 

was 18.21100,000 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 (29.71100,000 FTEs) (IRR = 0.53, 
95% CI = 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 DCCU-
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FIGURE 2. Acule occupallonaJ plIsUdd .. relafed illnesses by Induslly category, 1998-1999; SENSOR-PesUci6es pt'lY,lram • . 
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FIEs, and was significantly lower among males (0.48/ 
100,000 FfBs) compared to females (0.58/100,000 FIEs) 
(lRR =0.83, 95% CI = 0.68, 0.99). The incidence rate was 
highest among 15-17 year aIds (0.761100,000 FIEs) and 
decreased with increasing age (Fig. I). A total of 40% of the 
non-agricultural cases (177 cases) were employed in the 
servicessector (Fig. 2), and 21 oflhese were employed in pest 
control. 

Information on the number of cases identified by each 
state is provided in Table I. California identified the most 
cases and had the hi,ghest overall incidence rate and the 
highest agricultural incidence rate. 

Infonnation on the pesticides responsible for acute 
occupational pesticide-related illness is provided in Table II. 
Insecticides were responsible for 49% of the illnesses. 
Among Ihe insecticides, organophosphates (n = 233), carba-

males (n = 76), pyrethroids (n= 55), and pyrethrins (n =46) 
were most commonly responsible. A total of 160 separate 
active ingredients were identified as potentially responsible 
for one or more illness cases. Among these acti ve ingredients, 
Table III provides the 16 most commonly reported. These 16 
activeingredienls are thought to be responsible for 563 (57%) 
of the 996 cases having active ingredient informalion 
available. 

The active ingredient responsible for the largest number 
of cases was sulfur. Sulfur is used as an acaricide and fungi­
cide on a variety of crops, and is initating to the slO.n, eyes, 
and respaatory tract. All but one of the sulfur-associated 
cases were exposed in California. Of the 78 cases, 67 were 
employed in agriculture and mosl were farm workers 
(n = 58) perfonning routine work activities that did not 
involve pesticide application. Sulfur was often used on 

TABLE II. Acute Occupational Pestici<le·Relaled Illness by Pesticide Functional Class and Severily.199B-1999; SENSOR-Pesticides Program 

Severity category 

Pesticide functional class low Moderate High Death 

InsectiCIdes 359 (72%1 132 (27%) 3(1%) 0 

Herbicides 55(65%) 29(35%) 0 0 

Fungicld!ls 37 (70%) 16 (30%) a a 
Fumig.Jnls 66 (57%) 49 (43%) a a 
Dis;nfeclanls 29(69%) 13 (31%) a 0 

Ir.~ectjcides I- hmgicldes 60(81%) 13(18%) 1 (1%) a 
OtM~ 23(77,) 4 (13%) 0 3(10~) 

.. llJlIipleb 74(63.) 43(37~) 0 0 

Tclal 703 (697.) 299(29.6%) 4 (0.4%) :l(03%) 

~IS ca!e~Or/lf1CllJdes plant gro,,':lh regulafors. insect gr:l'o'tlh re~,da t~5. wood tr o:alml:!nl prod:.JC1S. pleserJatives. and Tnse:1 repellants. 
'!lPcs rici.1~ prc~uc( was c/a.:>sitled inlo m[)~ I~,an !)~'! 1u(1~!i!)ral c'a~s 

Total 

494 (49%) 

84 (8%) 

53(6%) 

115 (11.) 

42 (H) 

74(7%) 

3Q (3~1 

117 (121',) 

1.009 
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TABLE III, list 01 the16 Pesticide Active IngredientsThought to be Responsible lor the largest Numbero! Aclrte Occupational Pesticide-Related.lllnesses, and 
the Type 01 Exposure,1998-1999; SENSOR-Pesticides Program 

Aclin ingredient 
TrpeofnpDsure' 

(US EPA chemk:al cod.) H Drill (lI) Surface(lI) Ind'oDrair(%) S,ray("') Contact['!!.) Unknown (r.) 

Sullur (77501) 78 9 .13 5 14 22 37 
Malathion (57701) 56 34 9 14 25 14 4 
Chlorpycilos (59101) 51 29 0 18 8 10 35 
Methyl bromile (53201) 49 0 2 2 4 82 10 
Pyrethrins (6900~ 49 a a 69 4 8 19 
Carbofuran (90601) 47 0 74 a 4 17 5 
Diazinon (57801) 41 34 0 20 10 20 16 
Propetamphos (nJSOn 39 0 0 95 a 0 5 
Motam·sodlUm (39003) 38 71 a a 5 13 11 
Glyph.sate (103601) 24 8 4 0 29 25 34 
Propargite (97601) 20 30 0 0 10 5 55 
CoPll"r (metaWc) (22501) 16 63 0 0 31 0 6 
Copper stllate(24401) 15 a 7 0 13 40 40 
Dlmithoate (35001) 14 50 0 0 21 7 22 
Melhoprene (105401) 13 15 0 85 a a 0 
Permethrln(109701) 13 23 0 23 8 23 23 

-T)'ge of exposure Indicates hoW Ihe pesUcide exposure. occurred. This information was nol available to( 31 % 01 \he cases (31211,009). Oliff, exposure by oN target deposition 
during pesticide app'k.atlot1; surlace, exposlJl! by contact with treated surface; indoor air. exposure via indoor air conlamml;on; spray. expostJre by direct sprayof the pesUcide; 
contact, exposure by spill, ~g contatner. or other direct contact. 

beverage crops (e.g., wine grape vineyards) (n = 27) and on 
other small fruit crops (e.g., table grapes) (n = 11). As 
expected, health effects most often involved the skin (n = 45, 
58%), eyes (n=32, 41%), and respiratory tract (n =22, 
28%). Severity for these sulfur-associated cases was low for 
mosl (0 = 64,82%), moderate for 13 (17%) cases, and high 
for Olle (1 %). . 

Overall, mrist of the acute occupational pesticide-related 
illnesses were oflow severity (69.7%) (Table 11). The three 
fatalities involved Viemamese 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 female hospital housekeeper who was exposed to an 
organophosphate (propetamphos) and a pyrethroid (cyRu­
thrln) after entering a recently treated surgical unit, and was 
hospitalized for 4 days with dyspnea, fasicu)ations, dizzi­
ness, and vomiting. Another was a 27-year-old pesticide 
applicator working in agriculture who was sprayed with 
,alathion and dimethoate and developed pulmonary edema. 

An additional high severity case involved a 26-year-old 
female bus driver who was exposed to sulfur when it drifted 
from a nearby field which was being sprayed. She ex-

perienced dyspnea, and hypoxemia lhat resulted in a 4-day 
hospilalization. Finally. a 47-year-old manager of a hard­
ware and feed store where pesticides were sold, and who was 
also exposed to pyrethrins/pyrethroids at rus home, deve!­
oped hypersensitivity pneumonitis that required a 13 day 
hospitalization. 

A total of 850 (84%) cases were evaluated and treated 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 (29%), not performed on 70 (21%), 
and this information was unknown for 167 (50%). Among the 
95 who were tested, 1 S (16%) had an abnormal result (I4 had 
an abnormal result compared to the laboratory reference 
range and 1 had an abnormal result compared to 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, 



20 Calvert et al. 

only 77 (12%) had such testing performed. Most of this 
testing was among those poisoned with carbamates (37n7, 
48%), fumigants (24n7, 31%), and organophosphates 
(IOn7, 13%). Standardized information is not collected On 
the type of other biologicar testing performed, Dar on the test 
results. However, 31 of the tested carbamate cases were 
exposed in the sarae outbreak and had urinary carbofuran 
metabolites measured [CDC, 1999,). 

For most cases, the pesticide exposure occurred while 
the individual was performing routine work activities that did 
not involve pesticide application (67311,009; 67%). For 25% 
(255/1,009) of the cases, the exposure occurred while the 
individual was iDvolved with .the pesticide application 
process (i.e., applying, mixinglloading, transport/disposal, 
or equipment repair/maintenance). The proportion of cases 
exposed during the pesticide application process was greater 
among those employed in agriculture (153/469; 33%) 
versus those employed in nOD-agriculture (83/442; 19%) 
(P<O.OOI). The activity of the individual at the time of 
exposure was unknown for the remaining cases (8111,009; 
8%). As would be expected, among those exposed during 
the pesticide. application proc·css, 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 often by drift (153/673; 23%) or 
by exposure to indoor air contaminated with pesticides (188/ 
673; 28%). For26% of the cases (258/1,009), infollDation 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 10 ' 

an intended pesticide application, bu.t instead occurred after 
a spill, from e~posure to a leaking pesticide container, or ' 
during emergency response (134nI4; 19%). Of these, 
14 cases were health care workers who were poisoned after 
exposure to pesticide-contaminated patients. For exposures 
related to an intended pesticide application, the target of 
the pesticide depended on whether or not the worker was 
employed in agriculture. Most of the non-agricultural cases 
arose from Ireatment of building structures (178/297; 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; II %), soil (i.e., to disinfect 
for fungi, nematodes, and insects) (211291; 7%), other small 
fruit crops (e.g., berries, table grapes) (18/291; 6%), ,nd 
undesired plants (i.e., the undesired plant was the only target) 
(141291; 5%). 

EPA toxicity category information was available for 
20 (42%) af Ihe affected individuals. A total of 209 (50%) 

were exposed ta toxicity category I pesticides, 98 (23%) to 
category II !'"'ticides, and 113 (27%) to category IU pesti· 
cides. Those employed in agriculture were more likely to be 

exposed ta toxicity category I or II pesticide products (1711 
204; 84%) compared to those employed in non-agricultural 
industries (1261187; 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 rubber/ 
synthetic gloves (D = 21), chemical goggles/faceshield 
(n = 24), and chemically resistant clothing (n = 22). The 
PPE most often worn by those performing routine work acti­
vities included dust masks/disposable respirators (n = 81) 
and cloth or leather gloves (n = 32). The proportion of ap­
plicators who used PPE was greater among those employed 
in agriculture (agriculture = 79%; non-agriculture = 51 %, 
P < 0.01). nIness severity was found not to be associated 
with use of PPE (P = 0.07), but those who WQre PPE were 
more likely to be exposed to toxicity category I or II pesti­
cides (PPE worn = 83%;' PPE not worn = 69%, P = 0.02)_ 
The fact that the subjects were poisoned despite using PPE 
suggests that the PPE was either inappropriate or incorrectly 

. used. 
M 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 vialations (n = 65), includ­
ingnon-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 investigated an additional 63 cases but no violations 
were cited. Several cases were not investigated by enforce­
ment agencies. either because 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 agricultural employment 
(P = 0.36) nor illness severity (P = 0.36) were associated 
willi 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 
health departments) (35%), workers' compensation (32%), 
and poison control centers (20%). The remaining cases were 
reported by a variety of sources, including health care pra­
fessionals (5%) and employers (3%). The principal report 
source varied across states. In Arizona, New York, and 
Oregon other government agencies provided most reports, 
California's principal report source was workers', compensa­
tion, Texas' data were largely from poison control centers-, 
and in Florida it was through employer reports. Among 
the three leading report suurces, median latency between 



exposure date and date of report to the state health depart­
ment were lowest for other government agencies at 9 days. 
Median latency for workers' compensation was 14 days and 
for poison control centers. was 126 days. 

DISCUSSION 

When used properly, pesticides offer a variety of benefits 
to society. They increase crop yields, preserve foodstuffs, and 
combat pathogenic and nuisance insect infestations. How­
ever, pesticides are also among the few chemicals that are 
specifically designed to kill and cause barm. Because society 
allows these chemicals to be disseminated into the environ· 
ment, sociely inc~s a rcsponsi~iJity to ensure their safe use 
and to survey for associated health effects. One method 
to assess the public health impact of pesticide use is through 
acute pesticide poisoning 5urveiJIance. 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,200lJ. 

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 illness compared to those employed in non­
agriCUltural industries. This higher rate may be partiaUy ex­
plained by the high usage of pesticides in agriculture. During 
1998-1999, the agricultural industry used 79% of the total 
US volume of pesticide active ingredient (Donaldson et aI., 
2002J. In contrast, agricultural employment accounted for 
only 3% of FfEs in the US (Table I). Furthermore, within 
agriculture, insecticides (36%), fumigants (16%), and pro­
ducts containingbothiosecticides and fungicides (13%) were 
responsible for a large proportion of illnesses. These pesli­
cides could be a focus of intervention efforts, especiaUy on 
farms producing fiber crops (e.g., conoo) and beverage crops 
(e.g., wine grapes). In addition, interventions targeting farm 
workers should be considered as these workers accounted for 
most agriculiural illnesses. As affected farm workers were 
often perronning routine work activities that did not involve 
pesticide application (215/329; 65%), frequcntly through 
exposure to pesticide drift (711215; 33%) or conlacl with a 
treated plant or other surface (451215; 21 %), these activities 
are other important intervention targets. This report and other 
evidence [Arcury et aI., 2oo1J suggest poor cOIjlpliance with 
the Worker Protection Standard, suggesting the need to 
enhance enforcement, and employer and worker awareness 
of this standard. 

Although identification of poisoning risk factors is 
lseful for targeting intervention efforts, the limited resources 
of state surveiUance systems precluded obtaining all relevant 
risk factor 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 higher 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., 200lb; Calvert et al., 2003J. Detection of these 
problems has resulted in efforts to prevent their recurrence. 
For example, after illnesses were found to be associated with 
the pesticides used to eradicate Medfly infestations, addi­
tional resources were employed (0 successfully prevent sub­
sequent MedJly infestations at least through mid-2003. The 
findings from this study also supported the need for public 
notification requirements in Medfly eradication and mos­
quito abatement programs [CDC, 1999c, 2003J. Another 
emerging pesticide problem that was detected involved 
illnesses associated with automatic insecticide dispensers 
(CDC, 2000b J. 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., a novella and health promotion messages) for Spanish­
language radio transmission and distribution of brochures 
that summarize 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
related illnesses, SENSOR-pesticides representatives assist­
ed in the development of a strategic plan to expand and 
enhance relevant educational opportunities and resources 
[NEETF, 2oo2J. 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-relaled illness. 

Several limitations with this surveillance data should be 
noted. Although the active ingredients provided in Table III 
were likely responsible for the reported pesticide-related 
illness, this may not have always been the case. This is 
because On ave.rage, 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 inbrredients produced the illness. Further­
mere, pesticide products also may contain solvents and 
other inert ingredients, some of which may produce il1ness . 
However, sin,:e identification of inert ingredients present in 
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pesticide products often is not available, attribution of illness 
to these ingredients rarely can be made. 

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 malysis. 
They were initiated . in the early 1970s and are currently 
maintained by the California Department of Pesticide Reg­
ulation (CDPR) and the Washington State Department of 
Health. Both of these programs were using case definitions 
and variables that differed from SENSOR-pesticides in 
1998-1,999. and this precluded iriclusion of their data. 
However, these older programs appear to have more success 

Other limitations involve the incidence rates. These rates 
are likely to be underestimates due to one or more factors 
[Azaroff et al., 2oo2J. Many individuals with pesticide­
related illness are never ascertained because they neither soef 
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 on 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 a1., 2oo1J. 
Finally, illness rateS among those exposed to pesticides are 
no.t available because the number of workers exposed to 
pesticides is unknown. Instead, OU{ denominators include all 
workers employed in a given industry. Because of under­
ascertainment of cases and because not all of those included 
jn the denominator arc at risk for pesticide poisoning. the 
rates we provide must be considered minimum estimates of 
the true magnitude of the problem. 

. with case ascertainmenL For example, during 1998- I 999, 
the CDPR alone identified 909 cases of acute occupational 
pesticide related illness (Louise Mehler, CDPR, unpublished 
communication, August 23, 2002). 

Rapid identification of a toxic agent can be critical 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 both 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 finding does 
not necessarily mean that pesticide exposures are more 
hazardous or more prevalent in California; more likely it 
h3S to do with better case reporting. Whereas 53% of the 
CaHfomia cases were identified through workers' compensa­
tion reports, only two other 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 aI., 2003J suggests the need for better 
poison control center reporting in all slates. The relatively 
high incidence rate in Oregon may be attributt!d to rhe sUCceSS 

Clearly. improvements in case ascertainment can be 
made in all states. To maximize 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 
electronic reporting of eligible reportS. The SENSOR­
pesticides program also encourages state surveilIance sys­
tems to obtain access to subinitted 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 reasons. 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 
nwnber of false-positive cases is minimal. UnfOltunately. 
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 
provides an oojective, standardized approach for assessing 
the pesticide exposure-health effect relationship. 

A final limitation is that this article provides information 
on acute illnesses associated with pesticide exposure only. 
Although pesticides are also associated with chronic illnesses 
(e.g., non-Hodgkin's lymphoma is associated with 2,4-
dichlorophenmyacetic acid (2.4-D) exposure [Dich et aI., 
1997] and chronic neurological effects are associated with 
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acute 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 conclusioD, surveillance is ao 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 system 
for a:cute occupational pesticide-related illness and injury. 
Additional support for this surveillance system will improve 
the prompt identification of pesticide problems and will help 
to ensure that prevention efforts are effectively targeted. 
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ABSTRACT 

Background: Lindane (gamma-benzene hexachloride), commonly used as It 

treatment for pedicolosis, has been associated with. adverse reactions and has 
recently undergone increased regulation. Objective: We sought to describe the 
palterns of a large number of lindane exposures reported to poison centers in TexaJ 
during 1998-2002. Methods: nat. on all lindane exposures for pediculosis reported 
to the Texas Poison Center Network were analyzed. Ruult.r: There were 528 
reported human exposures to lindane for pediculosis. The incidence of lindane 
exposures has decreased by 52% from 1998 to 2002. Misuse or abuse of lindane was 
reported in at least 87% of the cues. Of those cases with a known patient age, 45% 
were less than age 6.yrs, 23% age 6-19 yrs, and 32% over age 19 yr;. Female 
p~tieDts accounted for 55% of reported cases. Of those cases with a known medical 
outcome, 61% reported no effects. The most frequently reported symptoms were 
vomiting, nausea, and ocular fIritation or ocular pain. Conclwion: The number of 
reported lindane exposures in Texas is decreasing. The majority of reported 
exposures involve misuse or abuse of the product. The pattem of symptoms reported 
in Texas was consistent with the literature. 

Kq Words: Lindane;'Pediculosis; Texas Poison Center Network. 
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INTRODUCT-ION 

Lindane (~amma-benzene hexachloride) is a chlorin­
ated hydrocarbon commonly used as an agricultural 

pesticide and for the treatment of scabies and pedi~::::::~ 
when applied topically. In the latter instance, lind 
approved by the FDA and is available by presct 
only. The primary target of action of lindane i ____ --
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'ABSTRACT 

Background: Lindane (gamma·benzene hexachloride). commonly used as a 
treatment for pediculosis, has been associated with adverse reactions and has 
recently undergone increased regulation. Objective: We sought to descnDc the 
patterns of a large number of lindane exposures reported to poison centers in Texas 
during 1998-2002. MethodJ: nata on all lindane exposures for pediculosis reported 
to the Texas Poison Center Network were analyzed. Results: There were 528 
reported human exposures to lindane for pediculosis. The incidence of lindane 
exposures bas decreased by 52% from 1998 to 2002. Misuse or abuse of lindane was 
reported in at least 87% of the cases, Of those cases with a known patient age, 45% 
were less than age 6 .yr.;, 23% age 6-19 yrs, and 32% over age 19 yr;. Female 
p~tients accounted for 55 % of reported cases. Of those cases with a known meclic~ 
outcome. 61 % reported no effects. The most freque.ntly reported symptoms were 
vomiting. nausea, and ocular initation or oculax pain. Conclusion: The number of 
reported lindane exposures in Texas is decreasing. The majority of reported 
exposures involve misuse or abuse of the product. The pattern of symptoms reported 
in Texas was consistent with the literature. 
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INTRODUCTION 

Lindane (gamma-benzene hexachloride) is a chlorin­
ated hydrocarbon commonly used as an agricultural 

pesticide and for the treatment of scabies lind pediculosis 
when applied topically, In the latter instance, lindane is 
approved by the FDA and is available by prescription 
only. The primary target of action of lindane is the 

·Correspondence: Mathias B. Forrester, B.S., Texas Department of Healr", Bureau of Epidemiology, 11 W 49'" St., Austin, TX 
78756, USA; E·mail: mathias.forrester@tdh.state.tx.us. 
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Table I. Lindane lotion and shampoo exposures reported to the Texa, Poison Center Network. during 1995-2002 by year. 

1998 
1999 
2000 
2001 
2002 

Total Texas 
population 

. 19,759,614 
20,044,141 
20,851,820 
21,195,281 
21,500,997 

"'exposures per ~IOOO population · 

Lindane ex.pos~~es 

132 
131 
96 
94 
75 

central nervous system. Anbnal studies indicate that 
lindane is readily absorbed through the gastrointestinal 
tract, skin, and lungs (I). 

Although adverse reactions after nannal use of 
lindane have heendescribed (2), adverse reactions n:tainly 
result from ntisuse of·the product such as prolonged . 
dermal exposure, repeated dermal applications, applica­
tion to diseased skin, oring;"tion (3,4). Misuse may result 
from problems understanding the application directions 
on the label where the product is administered. orally 
rather than dermally (5). 

Dermal exposure to lindane tesults in symptoms 
Deluding seizures, dizziness, beadacbe, nausea,'diarrhea, 

abdominal pain, urinary and fecal incontinence, muscle 
weakness .. · myoclonic jerk., fatigue, weight loss, hair 
loss, sleep disturbance, . cognitive dysfunction, and 
anemia, with some of the 'symptoms 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 
atal exposure to lindane include headaches, diziiness, 
irritability, tremors, coma, renal failure, and muscle 
necrosis (5,9-13). Both dermal and oral lindane 
e~posure have been .ssociated with death (5,12,13). 
Treatment of lindane exposure is symptomatic, and tbere 
is no specific antidote. Lavage and charcoal· have been· 
used for treatment of oral lindane exposure (I p .. 

Over the past eight years, lindane has become 
more tightly regulated. In 1995, lindane was classified 
as a second-line therapy because safer, more effC!'tive 
treatments had been found. Effective Januarj I, ~002. 
the State of California banned the use and sale of any 
lindane-containing product used for the treatment of 
p~diculosis or scabies (14). In March 2003, the United ' 
States Food and Drug Administration (PDA) issued a 
Public Health Advisory announcing the addition of 
extensive warnings to the labels of topical formulations 

'ndane lotion and sbampoo for the treatment of lice 
. ,scabies (15). 

Mucb of the literature on the adverse effects of 
lindane consists of case reports. The intent of this 

Percentage change in penetrance 
Pe~etcinte· from previous year 

0.007 
0,007. -2.2% 
0.005 -29.6% 
0.004 -3.7% 
0.003 -21.3% 

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 ·Poison· Control Centers (AAPCC) 
ToxicaU program and Toxic Exposure Surveillance 
System (TESsy database in order to collect information 
on received calls.· . ' 

Cases reviewed included ail human exposures 
involving lindane reported to the TPCN during 
1998-2002. Exposures to · lindane used as an agricul­
tural 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 deternUhed using AAPCC categories. 

The proportion of cases known to he due to misuse 
or abuse of lindane was determined. lnfolIl1ation on 
symptoms and treatment were not available for 1998 
and 1999; analyses'of those variahles were restricted to 
2000-2002. Seasonal patterns were analyzed by 
calculating the distribution' of lindane exposures by 
month. 'AIl variables were not necessarily available for 
all of the cases, so the sum of the subcategories will 
not always equal the t~tal number of cases. 

RESULTS 

.. There were 571 human exposures to lindane 
reported to tbe TPCN during 1998-2002. Forty-three 
of the exposures were excluded as they involved 
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lindane formulated for agricultural or veterinary 
purposes, including one instance where a veterinary 
product was used to treat human 'pediculosis. Thus, 528 
caSes were analyzed. Table 1 contains the distribution 

of reported lindane exposures by year. Although the 
Texas population increased during the five-year period, 
the number .. of. reported . lindane .exposures decreased. 
All a result, the number of lindane exposures declined 
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during 1998-2002, with the number of cases in 2002 
being 52'1'0 Iliat reported in 1998. 

Of the 514 cases with a known pati~nt 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 
variables is shown in Table 2. A bigher proportion of 
reported lindane expostires involved female patients. 
This pattern was found ilmong all age groups, although 
the gender di(ference was greatest for cases 6-19 yrs 
of age. . 

The distribution of 'totallindane exposure cases by 
month demonstrated no clear seasonal pattern. The 
highest percentage of lindane exposures for patients 
age less than 6 yr. were reported to have OCcurred in 
March and September but otherwise showed no obvious 

. seasonal trends. Reports of f lindane exposures ' were 
relatively constant throughout the year for patients age. 
6-19 yrs with the exception of a bigh proportion .of 
exposures reported in April. Reported lindane exposures 
among patients age greater than 19 yrs tended to 'be 
higher in February-July, with the highest proportion of 

. reported exposures occurring in June. 
Therapeutic erroi was reported in 152 (28.8%) of 

the cases. In 116 (22%) of the cases, lindane was 
reported to have been ingested when it was mistaken 
for another medication or beverage. In 7 (1.3%) cases, 
the lindane was in an incorrectly labeled container. 
Lindane was ingested instead of applied topically in 11 
(2.1 %) cases, including 1 case where poison center 
notes indicated a language barrier existed. In 31- (5.9%) 
cases, lindane was used on the sldn more frequenUy 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 smJlI portion 
of exposures occurred via multiple routes. The 19 yrs 
and older age group was more likely than the other age 
groups to report dermal exposure. 

Among all lindane exposures reported during 
2000-2002, the most frequenUy reported symptoms 
\yere vomiting (n=32), nausea (n= 16), . and ocular 
in'ilation or pain (n= 13). Other symptoms reported in 
four or more patients included erythema, dennal 
irritation or pain, abdominal pain, throat irritation, 
agitation or irritability, dizziness, drowsiness or 
. '"argy, seizures, and conjunctivitis. The most fre-

,Dt symptoms reported among ingestion cases. were 
,omiting (n=31), nausea (n= 10), and throat irritation 

Forrester, Sfevert, Bnd Stanley 

(0=6). Among dermal exposure cases, the most. 
common reported symptoms were erythema (n=5), 
dermal irritation or pain (n=4), and nausea (n=4). 

The most frequently reported treatments for cases 
of ingested lindane during 2000-2002 were dilution 
or irrigation (n=89), charcoal (n=79), and use of a 
cathartic. or. other emetic (n=49). Other treatments 
reported· in four or more cases of lindane ingestion were 
lav~ge, food,. anticonvulsant, imd IV fluids. For dermal 
lindane exposures during the same time period, the most 
frequent It;eatment was dilution or irrigation (n=21). 

Outcome information was unavailable for more 
than half (62%) of the reported exposures; No health 
effects ' were reported for 199 (38%) of the lindane 
exposures, and few eases reported major health effects. 
Medical outcome was classified as minor or moderate 
for 24% (N = 126) of the lindane exposures. There were 
no deaths ,elated to reported lindane exposures. 

- When the outcome distribution was examined by 
patient age, . . the proportion of cases with minor· or 
moderato effects tended' to increase with ago. 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 rout. to a health care facility 
or" referred to a health care facility by the poison 
center. Similar 'patterns were noted for patients aged 
less than 6 yrs and aged 6-19 yrs, whereas mpre 
patients aged greater than 19 yrs were managed in non­
health-care facility settings. 

DISCUSSION 

This investigation descdbed the epidemiology of 
lindane exposures reported to poison centers in Texas 
dudng a recent five-year . period. In spite of the 
potential seriousness'''''of lindane exposures, most of 
the Iiteraturo on the subject consists of reports of 
a sinall number of cases. This investigation pro­
vides Information on over 500 reported . cases of 
lindane exposure. 

Wb.ile the 2000 Census reported that 69% of the 
Texas population was 20 yrs of age or greater, oi1Jy 
32% of reported lindane exposures were found among 
adults. This disproportionate number of cases among 
cb.ildren and adoiescents is either due to. a higher 
likelihood of adverse lindane exposures among non­
adults 'or a 'greater tendency to report lindane ex­
posures to poison centers if they involve children 
and adolescents. 

Seasonal variation in reported lindane exposures 
was only 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 during the 
schoal year. However, the data do not support sucb 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 lindane exposures were 
uninlentianal. 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 
dennal 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 
.dtnnal exposures. 

. Therapeutic error was reported 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 
directed to use the product correctly 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 irritation or pain, erythema, dennal irritation or 
pain, abdominal pain, throat irritation, agitation or 
irritability, 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 irrigation, charcoal, and use of a cathartic or other 
emetic and less frequently treatments for specific 
symptoms. Tbese 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 ~ften 
maoaged at health-care facilities while those among 
adults were more frequently managed outside of 
health·care facilities. These patterns may reflect a 
greater tendency to report exposures and to seek 
treatment at health-care facilities among young pa­
tients, even if there is little or no 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 lindallC exposures in this study, the large 
number of exposures and persons wbo sought medical 
treatment at health-care facilities underscores the need 
for education to both consumers 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 availab)e by prescription only may inadver­
tently bias consumers to perceive lindane as safe. 
Physicians should consider the potential ' adverse effects 
of lindane and appropriately counsel patients when it is 
prescribed; alternatively, physicians could consider 
prescribing non-lindane pediculicides.· . 

The nUmber 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 explanations 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 occilrrence of adverse 
human exposures t6 liriaane: ·'LaStly; . there cciu1d be 
decreased reporting of lindane exposures to the poison 
centers in Texas. 

The main limitation to this 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. Moreover, 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 idenillied as lindane lotion or shampoo 
when they weri'.' 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 handliDg 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 
correcting case notes was made. 

'In 'coriclusion; . the 'Pattern of 'symptoms and 
treatments reported for over 500 c"es of lindane 
exposure in Texas was consistent with the literature. 
Exposures to lindane were mast cornmoul y reported 
among children and adolescents and. among females. 
Reported exposures were predominantly unintentional 
and involved ingestion of the product. Errors in use of 
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lindane products were cOmIllon. No obvious seasonal 
patterns in reports of lindane exposures were observed, 
even among school-age children. Report~d 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. TItis information can be used by poison 
centers to target education for the prevention ··of 
adverse lindane exposures. 
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I RESEARCH AND PRACTICE I 

Acute Pesticide-Related Illnesses 
Among Working Youths, 1988-1999 
I Geoffrey M. Calvert. MO, MPH, louise N. Mehler, MO, PhD, Rachel Rosales, MSHP. Lynden 8aum, MS, Catherine Thomsen, MPH, Dorilee Male, as, 

Omar Shafey. PhD, MPH, RupaU Oas, Mo, MPH, Michelle lackovic. MPH, and Ernest Arvizu, SA 

Work is a common aspect of youths' lives. In 
fac~ the vast majority o! yOUllg people are, at 
some time, employed while they are in 
school. Many of the hazards faced by working 
youths are receiving increasing attentiolL J-3 
Although concerns have been raised about 

pesticide exposures among working 
youths,Z,~,5 few data are available to support 

these concezns. 
To address the need for more information 

about the effects of occupational pesticide ex.­
posures among young people, we: examined 
the magnitude. incidence, and nature of acute 

pesticide-related illnesses among working 
youth<. We also compared the rafe of such iU-

"es among youths with the corresponding 
... for adults. In this article. in addition to 

describing the results of our analyses, we pro­
vide recommendatioru for prevention of 

these illnesses. To ow knowledge, ours is the 
first study to provide population-based esti­
mates of the occurrence of acute occupational 

pesticide-related illness among young people. 

METHODS 

Data were obtained on individuals 11 

yean; or younger who developed acute pesti­
cide-related illnesses while working. We ex­
cluded cases involving nonoccupational expo­
sures, attempted. suicides. intentional 
malicious use (e g., attempted homicide), or 
exposure for a psychotropic effect In addi­
tion, cases caused by disinfectants were ex­
cluded. because such cases are not t:racked in 
many states, 

fnfonnation on cases was provided by the 

Toxic Exposure Surveillance System (TESS). 
the Californla Department of Pesticide Regu­
lation.the California Department of Health 
Servircs. the Texas Department of Health, tile 
W flon State Department of Health. the 
Oregon Department of Human Services. Ule 
New York State Department of Health. the 

Objectives. The goal of thIs study was to describe acute occupational pesticide-related 
illnesses among youths and to provide prevention recommendations. 

Methods. Survey data from B states and from polson control center data were ana­
lyzed. Illness Incidence rates and incidence rate ratios were calculated. 

Results. A total of 531 youths were identified wtth acute occupatIonal pestlcide-related 
IJInesses. Insecticides were responsible for most of these Hrnesses (68%), most of 
whIch were aT minor severity (79%). The average a'nnual incIdence rate among youths 
aged 15 to 17 years was 20.4 per bilUon hours worked, and the incidence rate ratio 
among youths vs adults was 1.71 (95% confidence Interval=1.53, 1.9i). 

Conclusions. The present findings suggest the need for greater efforts to prevent 
acute occupational pesticIde-related illnesses among adolescents. (Am J Public Health. 
2003;93:605-610) 

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 control centers.1! . 

Each or the state agencies that contributed 
data on cases maintains its own surveillance 
system for acute pesticide-related illness and 
injury. rt should be noted that 4 states neither 
have poison control cente~ 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 Slate. as of 1991: 
Arizona and Louisiana, as of 1992; Florida. 
as of 1998; and California. as of 1989. Dala 
from state agencies were collected through 
1999. 

The infonnation coUeeted by TESS and the 
state agencies includes date of illness, infor­
mation on the ill individual (sex, age. signs. 
and symptoms), whether the Illness occurred 
as a result of workplace ~xposures. and the 

ftl' 

pesticide or pesticides that produced the ill­
ness. Additional information collected by the 
state agencies but not by TESS includes race! 
ethnicity, oCOlpation, industry. activity of the 
indi.vidual during the eXposure, type of expo­
sure (e.g., drift. direct spray, or exposure to a 
spill or leaking container). and whether per­
sonal protective equipment was used. For the 
present analy~, we dermed use of personal 
protective equipment as use of goggles, face 
shields, gloves. or respirators. 

The Environmental Protection Agency 
(EPA) acute toxicity category was sought for 
all pesticides responsible for illness. EPA clas· 
sifies pesticide products into 1 of 4 acute toxi­
city categories based on established criteria. 
Pesticides ha1ling the highest toxicity are 
placed in category I, and those having the 
lowest are included in category rv. Tn the case 
of the present analyses. the acute toxicity cat­
egory of the pesticide product re!l'POnsibJe for 
causing an illness was often pro,ided by the 
contributing state agency. When not pro­
vided. infonnation on acute toxicity category 
was retrieved from a data set made available 
by EPA. 

Information on illness severity was sought 
for all eligible cases. Except for Washington 
State and Louisiana. state agencies did not de· 
tennine severitY levels for the cases they 
identified. TESS criteria were used to assign 
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severity levels to the cases provided by TESS 

and the other state agendes." Minor efferu 
consisted of minimally bothersome health ef~ 

fects that generally resolved rapidly. Moderate 
effects consisted of non-life-threatening health 

effects that were more pronounced or pro­
longed than minor effects or of a systemic na~ 

ture. Major efJects consisted of life-threatening 

health effects or those resulting in "significant 
residual disability or disfigurement" 

To avoid repeated indusion of the same 

case, we compared cases provided by each 

state agency with cases included in TESS. 
Cases that matched each other in terms of 

year and state of exposure. age, sex, and pes­

ticide active ingredient were assumed to in· 
wIve the same individual. Such individuals 

were inc:luded in the state agency totals onJy. 

Case O.nnilion 

Cases were included only if health effects 

developed subsequent to pesticide contact 

and these eCfects w~re evaluated by poison 

control or state surveillance professionals I1S 

sistent 'lV'ith the knO\Y!l toxicology of the 

cicide product. TESS relies on the experi­

ence and judgment of poison control center 

specialists managing specific cases to deter­

mine whether the affected individuals have 

symptoms and signs consistent ,vith the pesti­

cide exposure. No standardized citeria are 

used to make this determirJatlon. A (ull de­

scription of the standardized case definition 

used by each state agency is beyond the 

scope of the present artide, but this informa­

tion is avculable elsewhere? 

Data Analysis 
SAS soltware (SAS lnsbtute In~ Cary, NC) 

was used for data management and in con­

ducting x 2 analyses to examine.categorical 

data Incidence rates among subjects aged 15 

to 17 years were calculated for the period 

1993 through 1998. The numerator was the 

totaJ number of illness cases; the denominator 

was obtained from eshmates of hours worked 

derived from the 1993 through 1998 admin­

istrations of the Current Population Survey. e,9 

The Current Population Survey does not pro­

vide data on workers younger than 15 years. 

In laling incidence rates (or yOWlg work­

ers .• ~ IS preferable to use hours worked 

rather than employment counts.9 The reason 
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is that youths work fe\Yer hours per week. 

and lewer weeks per year, than adults. Using 

employment counts wOuld underestimate the 

risk of acute pesticide-related illnesses among 

yOWlg people. 

Average annual incidence rates were caJcu~ 

lated for young people employed in agricul­

tural (Bureau of the Census industry codes 

010-:030) and nonagricultur.U (all other Cen­

sus Brueau industry codes) industries. Be­

cause information on industry was not avail­

able from TESS. the assumption was made 

that the proportion of lESS 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 ntes and rates for each of 4 US re­

gional areas were also calculated. 

We calculated risks of aQJte pesti,cide­

related illness among individuals aged 15 to 

17 ye!U':S by comparing rates among these 

youths with those among adults aged 25 to 

44 years.. Kl 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 ~mparison 

group was chosen a priori and was baSed on 

methodology used previously in examinations 

of ocrupational fatalities. lI We calculated the 

incidence rate ratio as the youth-adult ratio 

of number of acute pesticide-related illnesses 

per hour worked. A ratio greater than 1 

would suggest that youths have a higher risk 

of arute pesticide-related illnesses than adults. 

Confidence intervals (CIs) were calculated ac· 

cording to methods described by Rothman. 10 

RESULTS 

During 1988 101999,531 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 

among these young people was 16 years 

(range: 6--17 year.;), and 122 (23%) were 13 

years or younger; 68% \' .... ere male. Informa­

tion on race and ethnicity was available (or 

42 of the patients identified by state agencies 

(TESS does not collect this infann,tion). AIl 

42 were White. and 21 of these indlviduals 

(51 %) also reported Hispanic ethnicity. Of the 

F'I1 

524 cases for which month of illness was 

known, 358 (70%) ocrurred between May 
and August 

Between 1993 and 1998, the average an­
nual incidence rate among youths aged 15 to 

11 year.; was 20.4 per billion hours worked 

(Ta.ble I). Incidence rates have decreased in 
recent years (Table 2)_ The incidence rate was 

much higher among those employed in agri­

culture (!96.9/billion hours worked) than 

among those not so employed (7.0/billion 

hol.ltS worked), and the rate was higher 

among male (27.9/billion hOIl11i worked) than 

among female (U.5/billion hOIl11i worked) 

yo~ths. The rate was highest among those 

. working in Western-region states crable 3). 

The risk of acute occupational pesticide­

related illness was higher in youths than in 
adults (fables I and 2). Overa!l, the incidence 

rate ratio among working youths compared 

with adults was 1.71; the ratio was.Iower 

among young people employed in agriculture 

(O.74). Results showed that incidence rate ra­
tios were highest in the Midwest and lowest 

in the West (fable 3). 

Infonnation on the pesticides responsible 

for illnesses is provided in Table 4. Insecti­
cides were responsible (or 6BDAl of the ill­
nesses. Among the insecticides. organophos. 

phates (142 cases) and pyrethroids (57 cases) 

were most commonly responsible. Specific 

- organophosphate insecticides included ehlor­

pyrifos (40 cases}, diazinoo (23 cases), and 

malathion (12 cases). Among the specific 

pyrethroids associated with illnesses were 

cypermethrin (14 cases) and cyhalothrin (12 

cases). Glyphosa!e (33 cases) and 2,4-

dichlorophenoxyacetic acid (16 cases) were 

the specific herbicides most commonly associ~ 

ated with youth illnesses. 

Inronnation on EPA acute toxicity category 

was available for 432 (81%) of the affected 

individuals. Of these youths, 51 (t2%) were 

exposed to acute toxicity category I pesticides. 

90 (21 %) were exposed to category !l pesti­

cides, and 291 (67%) were exposed to cate­

gory III pesticides. The percentage of mdivid· 

uaJs exposed to category ( and category 11 

pesticides was higher among those employed 

in agricultural industries (67%; 44 of 65 

cases) than among those employed in nona~ 
gricu.ltural industries (41IJfo; 12 of29 cases; 

P=02). 
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TABLE 1-Total Numbers of Cases of Acute Occupational Pesticide-Related Illness, Estimates of Hours Worked, 
Incidence Rates, and Incidence Rate Ratios, by Industi1al Sector, 1993-1998 

Wct1(ingYoulhs Aged 15-17 Years Wo«JtIg Adults Aged 25-44 Y~ars 

No. Ill) No. Ill) 
WitbAcute With Acule Incidence 

_patlan.1 ESl.imaled OccupaUonaI [SUm".!' Rate Ratio 
'MlI5frial Sec lor . ""'_Rdated Total No. 01 Incidence Pesticlde·Related Tot. No.of Im:idence (951 Confidence 

(Bureau of /he CeMJS Codes) IUnesses HOilIl Worted' Rate· Illnesses HDuI1 Wo'-'edl Ral!· Intl!NaI), 

~I 333(100) 16318 10.4 9599(100) 804785 11.9 1.71 (1.53,1.91) 

"1""11,,. (01D-03Q) 213(64)' 1082 196.9 5367 (56) 20261 264.9 0.74 (0.65, 0.85) 

NDnarriCtJ~we (all other codes) 107 (32)' 15246 7.0 4232(44) 784524 5.4 qo (1.07,1.58) 

~n miltiollS of hoUls. 
'Per b~lion hoors ~rked. 
'Compares tile risk of an acute ocarpaUonaI pesticide.l![aled illness among -.ofting)'Olltns Wllh Ihal among adult.'! In the same Jrduslrial5tC\oc. 
fA lolal of 41$ ofworll:ing youths had n:o infannation on industry, and th!$C indirri~als werE not included in analyses stratirlfd by Industrial StCtOl, 

TABLE 2-Numbers of Cases of Acute Occupational PestICide-Related Illness, Estimates of Hours Worked, 
Incidence Rates, and IncIdence Rate RatIos, by Year, 1993-1998 

WorkingYoutlls~ed 15·17Years WorldngAdllltsA&ed 25--44 Years 

No. With Acute No. With Acute Incidence 
OttupaUonal Estimated Occupational Estimaled Rate Ratio 

Pes1.icide-Relaled Tolal ND. 01 Incidence Pesticide·Re.fated To(a) No, of Incidence (95% Confirlffice 
Year Illnesses HOtI~ WOlted' Rate' Illnesses Hou~Worfl'ed' Rate~ Intern!)' 

1993 4& 2366 19.4 1504 133066 11.3 1.72(1.28,231) 

1994 51 ·2636 19.3 1571 131m 11.9 1.62 (1.23, 2.14) 

1995 74 2752 26.9 1809 132993 13.6 1.98 (1.57,250) 

1996 60 2794 21.5 1697 134419 12.6 1.71(1.32,2.21) 

1997 49 2800 17.5 1535 136483 11.2 156 (1.17, 2.QJ) 

1998 53 2980 17.8 1483 136-050 10.9 1.63 (1.24, 2.14) 

Total 333 16328 20.4 9599 804785 11.9 1.71 (1.53,1.91) 

'In millions d lIOurs. 
~Per billion hootS worked. 
cCompareslhe risk of an at=ute occupational ~ticide·ma\~d ;nness among wooong )'Oulhs with that among worKing aduUs. 

Most of the cases of acute occupational 

pesticide-related illness among YOl,lths were of 

minor severity (418 of 531; 79%). Severity 

was moderate in 20% of the cases and major 

in 10f0 (Table 4). No fatalIties were idenafied. 

Proportions of cases within a given seventy 

category were sunliar across the pesticide 

functional clas;es (P=.48) and EPA acute 

toxicity categories (P=.38). A total of 236 

(44010) patients were evaluated and treated in 
a health care facility; 13 (30/0) were hospital~ 

iz of whom were treated in an intensive 

cart: unit. When all pesticides were combined. 

the most commonly observed effects involved 

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 

99) were employed in agriculture (industry 

and occupation were available for only 99 of 

the cases identified by state agencies and for 

none of the TESS cases). Dfthe 70 agricul· 

tural workers affected, 15 (21%) were ex­

posed while directly handling pesticides (i.e., 

applying (n=13), disposing of[n=1l. or mix, 

iog and loading (n= I] pesticides), and 55 

(790/0) were exposed while doing routine 

work that did not involve direct handling of 

pesticides. 

Only J youths appeared to be working 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 I or 11 pesticides. Among the 55 

agricultural workers not handling pesticides, 

33 (60%) were exposed while handling 

plant products previously sprayed with pesti­

cides,9 (l6 01o) were exposed to drift from 

pesticides applied to the fields where they 
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TABLE 3-Numbers of Cases ot Acute Occupational Pesticide-Related Illness, estImates Df Hours Worked, 

Incidence Rate$, and Incidence Rate Ratios, by US Region, 1993-1998 

WOftintYouthsAged 15-17 Years WorkiniAdLrlts~ 25-44 YealS 

No. WdhAcule No. With Acule Incidence 
OccupiJIitlllal fsUmaled Occupational Es_ed Rate RaUo 

Pt.aIe·Relaied IDIa\No.d Incidence Pesticide·Related Total No. of Incidence . (95' Confidence 
US Region Illnesses HoUfS WuJkd' Rate! !Hnesses HoursWar!(ed' Rate' Interval)' 

Mmst' 89 5110 17.0 1167 194183 6.0 2.83 (2.18,3.51) 

Northeast' 21 2589 10.8 938 150048 63 1.11 (0.93,3.16) 
So",,' 125 5379 23.2 2743 284187 9.) 2.39 (2.00, 2.86) 
We.},' 88 3140 28.0 4688 175767 26.7 1.05 (0.66, 1.66) 

lot'" 333 16328 20.4 9599 804 785 11.9 1.71 (1.53, 1.91) 

'illinois, IndIana, Iowa, ft;jnsas, Michigan, MiM60lI, Miuouri, Nebr.tska. North Dakola, Ohio,Sotllh Dakota, WiscoiWn. 
'Connecticu~M,jnt, Massachusetts, New Hampsh[re, New Jersey, HewVork,. PeMSyl'r.mla, Rhode Island, Vefmocl 
:A1abama, ~rlIC!fl)as,. ~af'!1 District of C?"'mbla, Rorida, G~rgla, Kentucky, l.Jluisiana, Mal)'lanrl, M~ssippl, NIlrth Carolina, OkJalloma, SGuth Carolina, Ten.,e!OVe, Texas, Vift\nia, Wl5tVlIginia. 
Alasi(a,Anzona, Cahfomta, Colorado, Kawall, Idaho, Montana, N~YiMfa, New Mexico, Oregon, Utah, WasMngton. Wyoming. . 

lin mjJ!jons of iloUfl. 
'Per billion holm worud. 
'Compares ltv: ~ of an KtI\e occupaUonal pestfdde·ltlaled inness atnoog wortJnt,uuths with that among working adults. . 
'The sum of !tie numbtrwilh acute pestlcide·relalcd U!nesses Is leu than \he total because 3 )'DUths and 63 adults had no inlonnatlon on state of residence. 

TABLE 4-Numbers ofYoulhs With Acute Occupational Pesticide-Related Illnesses, 
by Functional Class of Pesticides and Severity, 1988-1999 

.--~~~~----------------
Min()( Severity, 

Pesticide functional Class No.(%) 

Insecticides 286 (80) 

HerbIcides B9 (78) 

Fungicides 16 (73) 

Insecland moth Itpenents 15 (79) 

Fumiganls 7 (70) 

Rodenticides 5 (71) 

Tolal 418 (79) 

worked, and 8 (15%) were exposed to orf­

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 mainte­

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·' · I e cleaning up peslJcides that had spilled 

a store shelf, and one W3S exposed 

while changing a canister in an automatic 

insecticide dispenser. The remaining 13 

Moderate Severity, Major Stverity, Tolal, . 
No.(~) No.!') No.(%) 

68 (19) 5(1) 359 (68) 

23 (20) 2 (2) !14 (21) 

6 (27) 0(0) 22(4) 

, (21) O{O) 19 (4) . 

3 (30) 0(0) 10 (2) 

2 (29) 0(0) 7 (I) 

106 (20) 7 (I) 531 (100) 

(45%) youths were employed in a variety of 

sectors. 

Infonnation on use of personal protec­

tive equipment was available for only 70 
(680/0) of the 103 cases reported by ,tate 

agencies. Such equipment was used by 

16% of the youths involved in these epi­

sodes. Proportions of young people using 

prot~cti"e equipment did not differ signifi­
cantly according to EPA acute toxicity cate­

gory (P=.S9). Nineteen percent (9 of 48) 

of youths employed in agriculture used 

protective equipment, as compared with 

10% (2 of 21) of youlhs employed else­

where (P=.34). Only 25% of those who 

directly handled pesticides used personal 

protective equipment. 

DISCUSSION 

The higher risks of acute occupational pes­

ticide-related illnesses among youths than 

adults observed in this study suggests that 

current regulations may offer insufficient 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 thw; they may 

not question assignments that place them at 

risk for pesticide exposure.2 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 pesti­

cide toxicity and may manifest acute illnesses 

at lower exposure thresholds.12 Because these 
acute illnesses affect young people at a time 

before they have reached full developmental 

maturation, there is also concern about 

unique and persistent chronic effects. 

Youths employed in agriruIture 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

ticides in the agriculture industry. In 1996-

1997, the agriculture industry used 77(J/o of 

the total US volume of active pestiCide IOgre· 

dients. ll In contrast, agricultural employment 

was responsible ror only 7% or total hours 
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worked by individuals aged 15 to 17 years 

[Table I). 

The risk of pesticide poisoning in the agri­
cultural sector was lower among youths than 
among adults. However, this risk comparison 
and the otben provided should be inter­

preted Yt'ith caution, because they represent 
crude estimates. For example, in terms of our 
denominator, we do not know how many of 

the hour.. worked involved pesticide expo­
sure. We assumed that adults and young peo­
ple have the same probability of pesticide ex­
posure per hour worked. Unfortunately, we 
have no data to support aT refute this as­

sumption. because the number of pesticide­

exposed workers and the duration of their ex­

posure are unknown. This lack of infonnation 
also precludes our identifying the specific in· 
dustries and occupations 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 

::I' 7% of the young people affected were en­
gaged in legal activities under the FLSA, we 

recommend that the ad be strengthened to 

prevent such acute illnesses. According to the 

FLSA, 16 years ~ the minimum 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 prolu'bited from nonagricultural 

employment that involves handling or apply­
ing pesticides. 

To protect young fannworke~, the Worker 

Protection Standard may also need to be 

strengthened and better enfon:ed. Among the 

provisions of this standard are restrictions on 
individuals' entering a pesticide-treated field 

before expiration of the restricted enb)' inter­

val (the period required to elapse before one 

can reenter a neld without personal protec­

tive equipment) and requirements (or training 

C'I' "lrkers on the hazards associated with 
I .ides. We found that among the ill 
youths employed in the agriculturru industry, 

33 were exposed through contact ..... ith 

RESEARCH AND PRACTICE I 

treated surfaces, most commonly by entering 

farm fields recently sprayed with pesticides 

(n~30). TIlree of these cases resulted from 

violatioru bf restricted entry interval require­
ments, whereas 18 cases occurred despite 

compliance with these requirements; this Jat­

ter finding suggests that longer intervals may 

be required to protect youths. The unique 

susceptibility of children was not considered 

in the establishment of restricted entry inter­

vals. In comparison with adults, young peo­

ple's greater relative body surface area to 

body mass ratio can lead to more absorption 
of pesticides_ M 

Our data. and analysis involve several po­
tentiallimitations. The illness rates we ob­

served are probably underestimateS. because 

a large number of cases among youths are 

not ascertained. Many cases are never identi­

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

ognomonic.. many yout.hs 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 pesticid~related illnesses, many 

cases. even those occurring among young 

people who are correctly diagnosed. are not 

reported.7 One reason is that only 8 states 

have surveillance programs for these illnesses, 

and the fact that 7 of these 8 states are lo­

cated in the West or SouUt region helps to ex­

plain Uteir 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 ruso in­
cluded in ilie state agency data (i.e .. for the 

years 1993-1998, among those younger 

than 18 yean; or aged 25 to 44 years). [n the 

remaining 42 states, only TESS data are 

available to obtain cOWlts of occupational 

pesticide-related illnesses. 
Reliance on poison control center data cm 

also Jead to underascertainment Because re­

porting is voluntary. many poisoning cases do 

not result in calls to the poison control center. 

The literature suggests that fewer than one 

third of poisoning cases treated in health care 

facilities are reported to poison control cen-

FS() 

tern_ 15.18 In addition, we fOWld that in states 

with availability of both TESS data and data 

from a state agency, TESS identified only 

10<¥o of the cases identified by the state agen­

cies (this comparison was made according to 
the parameter.; just described). 

Finally, we suspect lliat some working 

youths may provide misleading information 

ab·out their age. For example, one individual 

who became ill after entering a carbofuran­

treated field before the expiration of the re­

stricted entry interval initially reported his 

age as 19 years. Only later di~ he concede 

that his true Ige was 13 years. Therefore, the 

data we provide should be considered as rep­

resenting minimum estimates of the true mag­
nitude of the problem. 

A related limitation is that incidence rate 

ratios may be affected by reporting bias ir 
there is differential reporting of cases among 

youths relative to adults. We found that the 
elevated risk observed among youths in com­

parison with adults was confmed to cases 

identified by TESS (incidence relative risk 

[tRRJ=2.l8; 95'10 Cl=1.94, 2.45). Among 

cases reported by state agencies. the rate 

among youths was similar to that among 

adults URR=0.94; 95'10 CI=O.71, 1.24). 

'Th.is 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 bias.1I Conversely, the fact that 270J0 of the 

pediatric TESS cases occurred among youths 

younger than 14 years, as compared with 

only 6£Vo of state agency cases, suggests that 

state agencies may be hampered in their aM­

ity to identify cases ~ong working children. 

A final limitation is that information on in­
dustry and occupation was not available for 

tEsS .cases. Use or different assumptions 

about the proportion of TESS cases in which 
the affected individuals are employed in agri­

culture can lead to different incidence rates 

by industry. For e."'{ample. our analysis of 

youths aged 15 to 17 years who were in-
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eluded in both the TESS and the state agency 
data (0=9) revealed thal4 (44%) of these 
young people were employed in agriculture, 
3 (33%) were employed in nonagricullurnl in­
dustries, and 2 (22%j had missing employ­
ment infoITDation. 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 biUion hours v.'Orked, respec­
tively. These findings suggest that, relative to 

the incidence ntes prese~ted in Table 1, rates 
may be lower among 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 foUowing 

recommendations: 

• Improvements in surveillance ere needed to 
overcome the limitations ofunderreporting. It 
would be useful if ellch state conducted sur­
veillance of aCute pesticide-related illnesses 

I injuries. 

1 he Bureau of Labor Statistics shou1d im­

prove coHection.of youth employment data, 

which would provide more accurate denomi· 

nator dam 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 profe,s. 

slonals should be reminded to consider envi· 

ronmental and occupational exposures. 

• lnfonnation on child labor laws and adoles­
cent occupational hazards should. be more ef· 

fectively disseminated to students, parents, 

school officials, and employe13. 

• The FLSA and the Worker Protection Stan­

dard should be reviewed and appropriately 

revised to ensure that ,*'Orkers younger than 

18 years are protected against toxic pesticide 

exposures .• 
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Surveillance for Acute Insecticide-Related Illnes1 
Associated with Mosquito-Control Efforts --- Nil 
States, 1999--2002 
Ground and aerial applications of insecticides are used to control populations of adult mosquitoes, whic 
spread such. diseases as West Nile virus-related illness, eastern equine encephalitis, and dengue fever ( 
This report summarizes investigations of illnesses associated with exposures to insecticides used during 
1999--2002 to control mosquito populations in nine states (Arizona, ~alifomia, 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 eff, 
among persons in areas that were sprayed and among workers handling and applying insecticides. To 
reduce the risk for negative health effects,. public health authorities should 1) provide public notice of 
application times and locations and appropriate advice about preventing exposuI'l;S, 2) ensure that 
insecticide handlers and applicators meet state-mandated training and experience requirements to preve 
insecticidt< exposure to themselves and the public, and 3) implement integrated pest management contre 
strategies that emphasize mosquito larval control, reduction of mosquito breeding sites, and judicious u; 

of insecticides to control adult mosquito populations. 

Staff in state-based pesticide.poisoning surveillance programs identified patients who had been exposec 
insecticides used in mosquito-control efforts in nine states during April 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 iIisecticide­
related illness or injury were classified as either definite, probable, or possible, depending on the certair 
of exposure and whether health effects wei:e signs observed by a health-care provider or symptoms 
reported by a patient (2,3). 

' ... .. 
Of the 133 cases of acute insecticide-telated 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 %Yof 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 200 1, a total of 29 (59.2%) were related to a single event at a softball game 
Nhich workers operating a mosquito-control truck inadvertently sprayed 29 persons (16 spectators, 12 

players, and one coach) with Fyfanon UL V®, 'which contains malathion. All 29 persons were treated in 
emergency departments (EOs). . 

FS'--
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Of the 133 persons wiili acute insecticide-related illness associated with mosquito control, 35 (26.3%) 
were identified from monitoring media reports (including 34 reported subsequently by healili-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 furee 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 
oilier sources (n = six). 

Of the 85 persons wiili reported illness who were known to have sought medical care, 45 (52.9%) were 
treated i.n 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 i6 persons received advice froma poison-conll 
center, and 15 did not seek medical care; information about medical treatment was not available for 17 
persons. 

Of the 133 reported cases of pesticide-related illness, 95 (71.4%) cases were associated with 
organophosphates, primarily malathion. Malathion alone was associated with 64 (67.4%) of the 95 case 
37 (21.8%) cases were associated wiili pyrethoids, primarily sumithrin (24 cases) and resmethi:in (10 
cases) crable 1).' . 

Illness severity was categorized for all cases (4). One exposure was associated with illness of high seve: 
ITable 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 ilie remaining cases were Df low (65.4%) 0: 

moderate (33.8%) severity. 

The majority of cases were associated 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%),renaI-genitourinary (3.0%), and miscellaneous (28.6%). 

Of 36 persons who were exposed attheir 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, al 
five (22.7%) were exposed to resmethrin. Dlness 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 SifNert, M Propeck, Texas 
Dept of Health. A Becker, MPH, Florida Dept of Health. E Arvizu, M Hadzizanovic, MD, Arizona Dept 
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 Hospitals. ] Granger, MPH, Michigan Dept of Community Health. GM Calvert, MI 
Div of Surveillance, Hazard Evaluations and Field Studies, National Institute for Occupational Safety c 
Heal th; WA Alarcon, MD, EIS Officer, CDC. 

Editorial Note: 

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· 
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persons potentially or actually exposed were not available because insecticide applications were con due 
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 acutl 
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 (,2). Naled is an acute toxicity level I 
organophosphate. When combined with piperonyl 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 III compounds and have been associated with adverse health effectl 
humans (6,7). 

These ins'ecticide fonnulations are registered by the U.S. Environniental Protection Agency for use in 
urban areas for mosquito control 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 U 
insecticide or its carrier (.2. 7,8). Anxiety about insecticide use for mosquito control also might have bee' 
responsible for symptoms 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, reductio 
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 quantitati ve 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 occ 
and communicate how to reduce the likelihood of exposure. To avoid direct exposure from passing spn 
trucks, public health agencies should ensure that visible and audible warnings are made before spraying 
Persons with exposure-related health concerns should consult their health-care providers. To prevent 
exposures from improper application methods, insecticide handlers and applicators should be trained in 
proper insecticide handling and application methods and in the use of appropriate personal protective 
equipment. 
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SUNeiliance Systems for Pesticide Intoxications 

ANA MARIA OSORIO, MD, MPH 

The intent of thL~ article is to provide Oln overview of sur· 
veillance syslems dealing wim pesticide intoxication.c;. Sur­
veillance, medu:aJ monitoring. and the components of a 
surveillance system are discussed. lnformation is pre­
sented on how to make a diagnosis of environmental or 
occupational pesticide intoxication, examples of different 
c~e definitions, and the steps in inv('stigating a pesticide 
disease outbreak. Examples from various countries are 
used to illustrate acute pesticide intoxication surveilJance, 
pesticide exposure surveillance, and medical monitoring 
of pesticide-exposetl workers. Finall}'. a list of informa­
tional sources for pesticide toxicology, medical diag nosis 
and treatment, and surveillance data is provided. It is 
antiCipated that this information will ilssist those indnridu­
als or organizations seeking to de\'elop such a system, eval­
uate an existing system, or gain a better understanding of 
daLa derived from such systems. Key words: pesticides; sur­
veillance systems; toxicology. 

INT J OCCUP ENVIRON HEALTH 2002;8: 1-13 

Depending on the overall goal of the system, sur­
veillance can be interpreted. in various ways. 
Definitions for both general and occupational 

surveillance are iUustraled in citations from the 
National Institute for Occupational Safety and Health 
(I'."IOSH) and the International Labor Organization 
(llO), respectively: 

Public healLh surveillance is the ongoing system­
atic collection, analysis and interpretation or 
health data es.. .. ential to the planning, implemema­
tlOn and e...-.iluation of public health practices, 
closely integrated with Lhe timely dissemination of 
these data to those who need to know. The final 

ReC:C'I\'cd from the U.S. ElI"irunm("ntal Pro ll:Clion Agency-OiCice 
of PClotlClde Programs. \,·"~)hington. Dr.. 

The cunclusi()n~ :md opiniQm exprcs..,ecl ht'rem are !h(J~C' nf the 
.1l1lhnr und do nnt n(,cf'~,a:ilr repre~ent the Vl<"""~ i!nd pulicit.'~ ut tIle 
L.S. Euvifllnmenl ... 1 Prmc('uon Agency . 

.. \rldt c::~s lurr~~puncknce and reprint requeo;.l\ to: Ar.a M.t! ia 
O~OIiO. ~IO. U S. E,willmmt'nIal ProreClJOIl .\~cnq·-()ftice ur Pe.u· 
nck Pr0.i~r:lm~, I:Wu Penn)'Yivania r\Vf' !\ W (750oc.! . \ ... ·a~hin);{:rm DC 
2(116'.). GSA: telephont.' : (70;\) 3W .... iblili: Ia:<.: (70~) ~o~ ~9t',~: ("­
IILall <O~ono Ana\lana@C"pa.gov;.. 

link in the surveillance chain is the application of 
these data to prevention and comrol. A surveiJ~ 
lance system includes a functional t:apacity for data 
collection, analysis and dissemination linked to 
public health programs.1 

Occupalional health surveillance is the ongoing 
s>,stcmatic collection. analysis, interpretation and 
dissemination of data for the purpose of prevcn· 
tion. Surveillance 15 essential to the planning. 
imp Ie men ration and evaluation of occupational 
health programs and ccntTol of work-related ill 
health and injuries and the prOlection and promo­
tion of workers' health. Occupational health sur­
veillance includes workers' health surveillance and 
working environment surveillall(:e.~ 

These definitions illustrate some of the different 
attributes associated with surveillance systems: monitor­
ing of henlth outcome~ versus hazardous exposures. col· 
lecting information for a general population versus med­
ical monitoring of a workforce, ~y!>tems that focus on JUSt 

environmental or occupational health conditions, and 
case ascerminm~nt that may include active collection or 
health data and/or pnssh'~ receipl of ca .. e reporLS. 

For the purposes of this review, the tenn suroeillana 
refers [0 the ongoing st.mdardized system of data collec­
tion, anal}sis, interpretation. dis~cmirlation and, where 
appropriare, follow-up intervention for <t given health 
outcome (in this case, pesticide imoxication). Surveil· 
lance systems are lIsed for planning, implementing, and 
evaluating public he~lth inrervention and control pm­
grams. On a smaller scale, certain components of a sur­
veillance system may he applied to a specific workplace 
population (which is referred to as a medical monilor­
ing progr.1m). Furthermore, all sur .... eillance ~}':-.u:ms 

should he periodically re\;ewed to ensure their optimal 
perfonnance and usdulness. Examples of both environ­
ment'li and o("cupatioflal pesticide intoxication survc·!I­
lance from various countries are highlighted. The ~COpt 
of this r{'view focuses on thE! general public hca1th sur­
veillance model for pesticide iutuxications, ""ith a brit·r 
di~cu ."ion of medic<.ll rnonitoring of pcsticidc-exp0'if'd 
worker~ and rhe moniltJring of pesticicie expu~ures. 

F~l 

~' ... ----------------~ 
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COMPONENTS OF A PESTICIDE 
INTOXICATION SURVEILLANCE SYSTEM 

The key components and evaluation aspects of a public 
health sun'eil1ance system have been described by the 
Centers fo r Disease Control and Prevention in prior 
document:>. '·4 Furthermore. surveillance systems lend 
to detecl mostl)' acute intoxications (~ith clearly 
defined exposures and rapid unset, subsequent rlis­
case). This is duC' 10 the ditficulty in detecting the rela­
tively long Jag time between exposurC' onset and overt 
symptoms involved in chronic and long-term health 
conditions such as cancer. Adapting the general public 
health model, one would consid.er the following 
aspects of a surveillance system for acute pesticide 
intoxication (API ): 

Public. Health hnprrrtance of API 

Description of the extent, severity. and preventability of 
APt fur the surveillance target pupulation. Is there a 
large number of known incident or prevalent cases? Is 
there a high disability or mortality r.lIe for l\PI among 
certain 5Cgmenrs of the population? What are the 105t­
..... m·k days among occupational cases? Are there effective 
inrervf'ntions that can prevent morhidity and morrality in 
this population? Vv'ith API. access to health care providers 
faTIliliar wiTh pesticid~relmed disease m3~· be a facto r. 

APT Surveillance D,-,cription 

• What are the objectives of the system? These may 
include delecting outbreaks, ~oniloring trend~. 
generating hypotheses abO\It APt etiology. soliciting 
pan.icip;IOLOCi for research studies, and eva1uating 
intf'rvt'ntion effons. 

• Define the term "pesticide." Tht' C.S. Environmen­
tal Protection Agency defines a pesticide as a sub­
stance tu cun lrol pe~ts wch as insects, fungi, weeds, 
rodents, nematodes, algae, virmcs, and bacteria. 
Some sY!'[("ITlS m<l} want to focus on only a subgroup 
of all possible pesclcicie compounds. 

• Dcscribe [he API Gt5e defin ition. The definilion will 
usually illd\.ldt! details about person. limt:, dud place 
ch ar.H:lt:Iistics that h.'i11 ind icate an individual as a 
~urveillance API case . These nlClOrs may im:hlde: 
pesliciut: exposure hi,\(ory, geographic restriclion, 
time period, clinical s)mptoms. physical fmtlings. 
labo r<J.lOfY r~~ult!" and environmen tal sampling. 
Volmt is the overall o rganization a nd 110\\ of infor~ 
matioIl . Figure 1 provides a flow diagram of a lypical 
:\PI suneillance ... ~·s[em, 

Describe operation and componr-ms ot system: rarget 
populaLion. geo){ r;'phic calrhmenL an:a, time fJt:liod 
fur clala C'ollcc.:uon, fJpe of information coUnted, cL"ua 
-"Duree::., ~turage and ~ec tlritv of data . analvtic me lhod .. , 
pcdodici t~ of rcpU! [C" and ~lisOCit:Ininmion ' pl~ul. 

2 • OSOriO 

Usefulness of the API surveillance system 

What actions have been taken as a result of data from 
the surveillance system? Have resu i[S been used 10 

make public health decisions or influence public 
health policy? Any other aUlicipated uses of the API 
surveillance system? 

Evaluation of the API Surveillance System Attributes 

Simplicity of .structure and eau of uperation. Manageable 
amount of information needed for case definition, 
reporting sources are few in number and easy to under­
srand, simple dara transmission and receipt of case 
reports. minimal staff training requirements, simple 
data analy~is, reasonable number of case informarion 
users, and ease of information dissemination. 

FlLxiln'lily. Ability to adapt [0 changing information 
needs or operating conditions, 

Acceptabilily. WiIlingness of individuals. organ izations 

r'------ -
! Reportllg Sources 

~===~==t~='R='=~====~LUI' :'~============~ r- ~. '1 ""P'ta' O",hw,e Re<o<" 

POIson Con~IO) Center W;:mcel,' Cornpersah)l'l Ins uran~e 

laaoralOl"I Rec;o.-ds 
ie i1 ChO'lIeSIelas! fevoefs) 

I Ri!!oor:s 10 Ature P~51ic:ide hloflt.i1.lCn " 
[ SUNet!lante Sytle:n 

Asst$S re~oolhtp between 
pe5:cl:ie expasu·ta::d Illness 

Non,cases not Include~ 

j A:,;le Pesfcode InIOll;a!1OIt Cases 
, !~ 'i :let sUNc-waroce Cue DerO!" ~!On j 

i E!'I~ ·! ;1,1"(1.1':5 I' 1-' 
• t1 'eS2.r:r1 S!I.Cy L..... _ _ _ _ .. I 

r - - -'---- ' ) 
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Figure l-F:ow d iagrcm (or acute pestlc,de intoxiCotlon surveil' 
IO'-'ce system. S;:>ecdy. forget .DOpulatoion. gacgfophrc orea, 
t:~e perloe:. OverOII SYS'S.'Tl to OS e ,,;o:uofed ellery ';'.t/.:J reefS 
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Chart 1-Analysis 01 sensitivity and predictive value positive 10r acute pesticide Intoxication (API) surveillance 
system. 

Surveillance API case 
Surveillance non-case 
Total 

True API Case 

A 
C 

A+C 

True Non-case 

B 
o 

B+D 

Total 

Sensitivity of case reporting = A I (A + C) 

Predictive value positive (PVP) = A I (A + B) 

and agencies to participate in system (e.g., physician. 
laboratory, or hospital reponing rates). 

Smsitivity. Case reporting sensithity is defined as pro­
portion of API cases detected by the surveillance 
',stem (Chart 1). 

Predictive value positive. Proportion of persons identi­
fied as ca5e-s that really do have API (Chart 1). 

Representativeness. Compare characteristics of 
reported API events with all slIch actual events. The 
total number of APIs in a !,Tiven population is often not 
known but general descriptive information about the 
target population may be helpful: age, socioeconomic 
Status, geographic location, and namral history of API 
(latency period, exposure route, and fatality or perma­
nent disability ourcome). Tn addition, a comparison of 
multiple dam sources can identify types and degrees of 
underreponing. For example, comparing doctors' 
reports with those of poison control centers,laboratory 
records, hospital dischargf' records, or workers' com­
pensation information might be helpful. 

TimelinL!is. Can be assessed by determining time 
needed to complete each step '\o\1thin the API surveil­
lance flow diagrams (Figure J). Also important is the 
timelines."i of the overall system. This can be c\a1uated 
by determining hmo,· quickl}' information is made avail­
able for API control and prevenliun effur~. 

Resources U"d 10 Oprrale SySIl?ln 

What are the persoIlnel needs. required equipment, 
and other opeI<lling COMs? 

Qucrali .~YSlem EvaZ,wtion 

Is the API surveillance :.}'!';tt'm meeting it"i objectives 
and operating in an efficient and useful manner? 
Should any aspectS of the system be modified? 

ASSESSING THE RELATIONSHIP BETWEEN 
DISEASE AND AN OCCUPATIONAL OR 
ENVIRONMENTAL PESTICIDE EXPOSURE 

."\PI surveillance sy!'tcms depend mn~t1r on clinicians' 
reporting of cast's, so it is criti~al for health r~e providers 

V:)L BINO 1, JAr-J/MA~ 2GC2 

to accurately diagnoses pesticide-related health condi­
tions, espf'cially the more readily detected acute intoxica­
tions. Because pesticides afe often associated with non­
specific medical complaints (especially in the earl)' stages 
of intoxication). it is very useful to link lhe ttaditionaI 
medical review of organ systems with an exposure hi::,tory. 
Examples of interview questions for pediatric and adult 
exposure histories can be found in the [ext, Recognition 
and ~anagement of Pesticide Poisonings.:; 

In evaluating the association of a given pesticide 
exposure in the occupational urgeneral environmenwl 
setting and a clinical condition, key questions to con­
sider include: 

• Are the symptoms and physical signs appropriate for 
the pesticide being considered? 

• Are there co-workers or others in the surrounding 
environment (e.g., farm. residence, school, neigh­
borhood and non-farm workplace) \'i'ho are ill? 

Do the timing of the exposure episode and the onset 
of health problems make sense? 

• Is there confirmation of physical exposure 10 the 
pesticide (e.g .• history of acrhicy with direct pesti­
cide conL1ct, dermal residue sampling, proven pesti­
cide contamination of work clothe!! or other pf'r­
~oIlal protective equipment)? 

• Is there any record of CIl\1TOnmenml moni toring dara 
(e.g., crop residue, air, soil, or "''3ter pesticide tests)? 

• Is ulcrc any record of biologic monitonng results? 
• vVhat is the biologic plausibility of the resulting 

h('alth effect, given the exposure scenario? 
• Can olle rule out other non-pesticide exposures or 

pre-existing health problems? 

A conturre-nt non-pesticide exposure can either 
have no effect un, exacerbate, or be thf' sale cause of 
the health condition under study. It is iniippropriate to 
aUlornaticallv e1iminare oCC'llpationaJ or enviromueIltal 
pesticide exposure as a pU~.'iible con tributary factor 
when underlying or concurrent nOll-pestic.ide expo­
sure~ exi!>l. Cunsultation .. 'lith an occupational Jnd CliVi­

ronnwmal health specialist may be rH.'l'den tor those 
palit'n'~ with complicated mixed-exposure su:n.trios ur 
multiple concurrent disease simations. 
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INVESTIGATION OF A PESTICIDE 
INTOXICATION OUTBREAK 

One import.:,n t activity in an API surveillance system is 
Lo rapiuly identify and investigate outbreaks or disease 
clusters. These investigations can be quite time-con­
suming and require a tcam approach with variolls 
health and safety professionals. Thus. a protocol is usu~ 
ally developed with action criteria for when a follow-up 
investigation should occur. Action criteria are further 
discwised in the section on API surveillance examples. 
The following outline covers the major steps involved 
in investigating an API outbreak: 

J. iHedical diagnosi5 
• Formulate a tentative medical diagnusis 
• Confirm diagnosis of identified cases 
• Revie ..... medical recurds (clinic, hospital, company) 
• Review any biologic tests (e.g., cholinesterase activ­

ity, parent or metabolite levels) 
• Review decontamination procedure for the patient, 

facility, and lr.U}sport system 
• Consult wiLh treating health care prmiders 

All of these initial ca~es represent the group of 
"index cases" 

2. Jdimlifj unTecognized cases 
• Interview cases and other exposed individuals 
• Iffea'\ihlc, interview non-exposed individuals as pos­

sible comparison group. 
• Inrerview health care provider~ at clinics and hospi­

tals in area of outbreak to deLect any other cases 
• If this is an occupational setting. then conduct inrer­

\';ews with co-workers. company management. and 
union reprr:-sentaLive (if unionized wurkforce). Also. 
interview company medical care provider and deter­
mine whether any medical munitoring exisl~ for the 
pe~ticide-exposed workers. 

3. API case dtfinilian 
• Develop working case definition. which will include 

the follo\\1ng aspects: I) exposure setting: pesticide 
type, population group. location and time period, 2) 
expected physical signs and symptoms. and 3) perti­
nent biologic Of environmental tests. 

• The Recognition and Management of Pesticide Poi­
sonings text is a good resource for determining 
health effects of pesticides.G 

• Table 1 contains an example of a case definition 
u .. <;;cd for a recent pesticide intoxication outbreak in 
Central America. 

4. Exposure information 
• EVdlualc the following outhreak information: pesti. 

cide formulations involved (concentr.1tion and phys­
ical form). timing and duration of exposure. deliv­
ery system. personal protective equipment used, 
weaLher conditions. and general circumstances of 
the exposure event. 

• How many individuals were involved (include pesti­
cide applicators/handlers and bystanders) 

• Inspect any machine/apparatus used, original pesti­
cide containers/labels, 'and personal protective 
equipment. if available. 

• Review past pesticide application Jog. biologic mon­
itoring records, and em·ironmental sampling results 
(e.g., leaf or surface residue testing). 

5. Ch(l'(actmz.e cases 
• Create a line listing of index cases, additional cases, 

and expm.ed individuals. Table 2 ilh.L~rrates the line list­
ing created for the banana worker ourbreak example. 

6. Epidemic curoe 
• Plot out [he 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 Pesllclde-Intoxication Outbreak 

A case IS defined as a farm worker who was present dLring a recent half·cay application of a carbamate pesticide 
(Temik) at a banana plantatIon AND who has one or more symptoms cons:s7ent with cholinesterase Inhibition (see 
table below). Fer those wor:<.ers receiving medical attention. reversIbility of symptoms after atropine treatment pro­
v;des conflrmarion of cholinesterase ;nhib:t!o"l. 

Poss,ble physical signs and symptoms associated with cholinesterase Inhibiting pesticides (organophosphate and 
carbamate compounds).!J 

Category of Health Effect 

Early onset 
More severe. later or.set 

Ocuiar 
NeuropsyChictriC 
ResOlro~ory 

Physical Signs and Symptoms 

Headache. nausea. diZZiness. hypersecretIon 
Muscular twitch/fasciculations. weo~ness, tremor. Incoordination. vominng, 
abdominal cramps. diarrhea 
Miosis 
Anxiety. restleSSr"16SS, depreSSion, memory loss, confusion, toxic psychosis 
BronChorrhea. bronchospasm. pulrr.::mcrl edema. respiratory depreSSion and 
arrest 

Card'ov::;scular B'aaycardla and Sinus arrest. -:-ochyccrdlo and hypertension, myoccrdiocathy 
A.:lvanCed neurologic loss of consclo',Jsness. Ir.cor,tlnence. conv'.Jlsions 
----------~-------
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TABLE 2 ~xample or a line listing of Subjects tor on Outbreak Investigation among Banana Workers Involved in 
Pesticide Applications-

Activity 
Age Jab Onset of Symptoms at Time of 

Name (yealS) Mle Symptoms (Sx) Treatment EKposure PPE User 

Worker 1 27 Backpack End of Dizzy. weak. Atropine Applying Yes 
applicator application diarrhea. response, Temik 

vomiting hospital x 1 day 

Worker 2 21 Backpack 30 minutes Severe None Applying Yes 
applicator after applica- headache Temlk 

tlon ended --
Worker 3 31 Backpack Wifhin 1 hour DIZZY. weak. Atropine Applying Unknown 

applicator of end of diarrhea, response. Temik 
applicafion nausea. hospital x 1 day 

vomitIng 

Worker 4 24 Backpack W~hin 1 hour Dizzy. anorexia. Atropine Applying Unknown 
applicator of end of abdominal pain. response, Temik 

application dIarrhea hospital x 1 day 

WorkerS Unknown Backpack Within 1 hour Nausea Observed in ER Applying Unknown 
applicator of end of tor opprox. Temik 

application Shours 

Worker 6 Unknown Backpack Within 1 hour Nousea Observed in ER Applying Unknown 
applicator of end of for approx. Temlk 

application 5 hours 

Workers 7-15 Apprax. Backpack No sx reported No sx reported None reported Applying Unknown 
20-40 applicator Temik 

"AU exposed workers were mole and of Hispanic origin. BaCkpack application 0" Temlk (0 cOlbamote nematoCide) occurred for 
approxlmatelv five hours partly during heovy' rains. 
tPPE = personal protective equipment used by worker. InclUding boots. overclls. cartridge mask, and Ijd:oves. 

• Figure 2 ploLS om [he epidemic curve fOf the banana 
worker outbreak. 

7. Dore-"fPJponu relationship 
Determine severity of cases and compare wirh inren. 
si~y of exposure. ]n this way, nne com detefmine 
whether a dose-respon5c relarionship exis(s (cases 
with higher levels of exposure also have mOre severe 
clinical pre!!elltations). For the banana worker 
example, there was insufticient inform:uiQIl <.JbOUl 
the individual pe.liticicie exposure to allow a more 
detailed categorization of f"XpOSllfe level. 

8. Incidmcf rate 
• Derive an incidence rate for the outbn:ak: (:-';llmht"r 

of cases/~urnbcr of individuals exposed) X IOU. In 
the Ca.lif" of the banana worker episode. the inti· 
tlt:uc.;t: rate is -10% {(6/l5 ) X ]00). EVl'n if one 
accepts only ca~c~ that wne reported by clinicians. 
the incidence rare is still quite high ar 33.~% 
«5/15) X 100). 
Finally, one can compare the ombreak incidence 
wirh the gener~1 populatioIl incidence and ron duct 
a tt'S1 for suHlstical signitkanct:" [0 a5se~s whc.:tht·r thi s 
~le\"lIed rcHe is lik.ely to be n'al or clu(' [0 \·h:lnce. 

9. p.ppat rmth Tuomml"udallOn5 for inlen'entifm 

Su mm'.lfizt'" .lIl tilt:' ill toTmation gatht:rcd during the 
iTlv~litig;lIiC)n in a ll'pOft and presenr to all kt:v SlCikc-

VOL 3/:\;0 ~ . ..;AN/MAR 20:;2 

holders (e.g., workers, community resiot'nts, com­
pany representatives. medical conllnllni~. govt>rn· 
mental agencies). 

• This reporl should clearly statC" the c-x[("nr of the dis.­
ease, thr etiologic factors, and ho ..... to prevent or 
control the present expm.ure situation, OtS weU as 
make recommcndations for way.~ tt') prc\·r.n l such 
episodes in the future. 
While all individuals evalmucrl should rccei\'e lheir 
per:;onal lest result", onr nf"f"ci .r. to e-n~\lre [hat :!Il 
public reporr.s and cOl11llll1nicatitlll~ with st.akt-hold­
ers lllJ.intain the confior-nrialiry or the p<tnicipilIlUi. 

ACUTE PESTICIDE INTOXICATION 
SURVEILLANCE EXAMPLES-UNITED STATES 

Califamia Pesticide Illness SurileiUn.ncp. Pro.t,rmm 

California has required phY!1.ic.:i&n n.·pMting of pesti· 
cide illm:s<ie!'. since 1971 . Pt.'.'iticide is defined a~ .my ~1Ib­
stance that conlJob pests sllch as insects. rungi. weelh,. 
rodent<;, nem;uodes, .lig-ac, vi ru:-.c'i, bacteria, or adjll' 
\';dnL'. (suh'it;lnct'" adflt"u to enhance till.: l:'HiGu:~ uf pt:.Y 
ticicle,!;) . Physicians ~trl' rCfluirt"cI to (t'pon any "'IS­
peered ralse fir pt·sticide·rclalcu illuc::,s fJI injury oY 
telephone 10 rhc- local hf"alth officer withill 2 '1 f:ol.ln ur 

{'x;tminillg the patiellt. Data S\Hlrr:l'~ fflr Iht" Pesticide 
Hitless Sllrve:illancc- Progrclln illcllld(:: (1 j : 111: Pl"!ot lUril;' 
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Time of application and onset of symptoms for each case 

Figure 2-EpJdemic curve for banana worker outbreak (6 
cases/1S exposed workers), 

Illness Report filled out by the health officer receiving 
the doctor's case report, (2) the Ductors' FirM Repurt 
of Occupational Tllness and Ir~jury. which is required 
fur worker's cumpensation claims, and (~) the Califor­
nia Poison Control System, whereby poison contrul 
staff fill 011t a case" report for physicians calling [or assis­
tance with a pesticide case.' 

The counl)' agricultural commissioner i!t responsible 
for the investigation of all pesticide-exposure incidents in 

his or her area. Specialized state~based laboratories pro­
vide analytic a.o;sistance tor rhe pesticicie--expoSllTf" investi· 
gations.7 Criteria are w,ed to indicate a high priority inci· 
dent needing immediate attention: human healLh effects 
(death. hospiralized cases, or episode \'tith five or more 
medically diagnosed illnesses). special inddcnts (invoke. 
ment of neighboring states or Mexico). ellvironmenL2i 
effects (speriru air, water, animal, and land conL'1ITlina· 
tion scenarius), and property loss or damage (depending 
on extent of financial loss) . Yearly summary repoflS high­
light important invec;;tigatl\'e findings. 

Table 3 illustrates results from three years of API sur­
veillance, 1997 through 1999. There were 4,916 cast's 
evaluated as being pesticide-related. with 80 (2.3%) 
huspilalizations and se\'en (0.2%) deaths. The majority 
of the cases presented with sYMemic symptoms (64%) 
and involved occupational exposures (82%). Two of 
the most common acti\'iLies at the time of exposure 
were pesticide application (23%) and field work 
(15%). For agricultural ca:,es, the individuals tend [0 be 
predominantly male and younger in age than other 
cast!s (Figure 3). For the period 1982-1998. the most 
common pesticides involved in occupational cpisodt!s 
were sodium hypochlorite. chlorine, and chlorpyrifos 
(for syMcmic effecL~), and o:;odium hypochlorite. qua· 
ternary ammonia, and propargitt: (for eye and dermal 
effecLCj) (Table 4). The non.accupational cases had 
metam-sodium as the most common pesticide expo­
sure, partly due tu a large environmental outbreak. 

TABLE 3 Selecled Doto from Ihe Colifornio Pesticide Illness Surveillance Program lor the Three-year Period 
1997-1999" 

1997 1998 1999 !997-1999 Period 

Total reports received 1.806 1.481 1.629 4.916 

Pesticide-related cases· 1.319 998 1.201 3.S 18 (72% of all reports) 

Co:-egory of cases' 
Jefinite 261 216 195 672 (19%) 
Probable 631 40S 635 1.671 (48%) 
Possible 427 377 371 1.175(33%) 

Hospitalizations 20 26 34 80 (2.3%) 
Fatal:ties I 2 4 7 (0.2%) 
rlealth effects of cases 

Systemic 815 574 851 2.240 (64%) 
Eye 247 229 i9l 667 (19%) 
Skin 220 177 141 538 (15%) 
Eye end SKin 37 18 18 73 (2%) 

O·c'.Jmstances of exposure 
Ag;lcultufOJ exposure 5<15 366 555 1 • .166 (42%) 
Occupo~;or:ol set~'ng 1.158 914 804 2.876 (82%) 

Selected OC~I'Iit!es at tl;ne of exposure 
Mixlng/loc:jlng pestiCides 115 84 67 266 (8%) 
Pes~,c.:::je op;:; ~cctIO" 328 281 200 809 (23%) 
F;e:d work. 208 170 134 012 (15%) 
COr:1moai~y pocking/processing 25 33 92 150 (4%) 

·Pe~t:clae·relo·e:1 1:-,-JICC'es :hat ;rle ~el.:Jtl:lf1sh,D t;et\oJeen oeS!.Clde 9'(posure and resuljir.g s'/rnp~oms ·,.IOS one or the rollo·Nlr,g: 

De"nr~e--bGh degree of C:Jr~e:otIO,"'1 wth 00' .. --r.e:jlc::1 evloence (e g. chDI:nes~er::Jse l:'ln,olton. oosltve 0:,e(9)" ~est. sigros 
:iDSer/9d ~;'I cl,n'cian) c~d pr'llSIca: eVIC::ence aT expoSL,e (e g .. 9fivII:Jr'1-nentol 0, 010 og,eol SOr'lples C"1d e:<pCSUf-",! h storr') 
?:u;J:J.'JIe--f?eln;,v·3Iy nigh aegree of correlatton With e.tr,er medlcol or pnYSICO] eVidence berr ~ In:or,c usrve or l,. ... ,(lvoilcb,e 
:Jo5s 'b.'e-S0m€ deg7ee :.)1 CQr'el:J~'un If! I~l batr medlcol ond OrY5:col 81.1"derce Ir,conclvSrve or urlcvo'able 
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Figure J-Age and gender (black bOIS = mole. white bOIS = female) dlstllbu/ion of CClSes rslated to pesticide exposures other lhon 
an!microbio/s. California Pesticide !!loess Surveillonce Program. 1991-'999. forol of 3.200 cases represen1ed (318 missing oge. 
gender. or agricuftural status informotion).1.9 

All cf the coses show,:ng the foffoVling types of strength of relatfonship between pesticide exposure and resulting symptoms 
ore included: derinlle-hlgh degree or correlotlon with both medico! evidence (e.g .. cholinesterase Inhibition. positive oflergy 
test. sIgns observed by clinrcian) and physicol evidence of exposure (e, g .. environmental or biological somples ond exposure his­
tory); probable-relatively high degree of cOffs/ation. with either medlcol or physical eVidence being inconclusive or unovoiloble: 
and possIble-some degree of correlation with both medical and pf"rys1caJ eVidence inconclusive or unavailable, 

Due to lhe ex(ensive nature and long durAtion uf 
lhi!l surveillance system, the API database has been 
llsed extensively in health policy dcvelopmf'nt, rule­
making. rrsearc:h, rb.k asSf'ssment, inten'cnliun pro­
grams, and evaluation efforL<;. Several problems exist 
which may potentially cause undcrreporting of ct"nain 
API cases: lack of physician recognition of APh; subtlf' 
and t:arly manif(~slarions of API may not cause an indi~ 
vidual to seek medical care; sume residents or workers 
lack mediral insur::.nce ;mc} do nm seek meuital LaI·e 
until severe ~ymptoms develop; some residenls or WOI k­
el"s lack re-sideney uucumenb and do nor fed empow­
ered to complain abom health problems or ~eck rnl'u~ 
icai care; ~ome individuals are binational and receive 
medical alte'lltion in their n~{livl' country (e.g., 
Mexico); ~md (he migratory nature- of some individuals 
do not aHem follow-up or continuiry of medical care 
that would help the medical di<l~nosb uf more .subllt> 
or chronic disC3!'t>. \>\'ith respect tQ 1h(:' Mil \'cillauu! 
system, some quc!:ition tht' stricme:-;s nr the case dellni~ 
rinn that may r\io;cOlrd some case:. that m.\~ be true APIs. 
lAnguage .md c.ultural barriers at the employer, med­
ical comnltllLity, and surveillance ~taff levels may pose OJ. 

problem in light l")f [he diverse populatiun in California 
(t- .. pni.IIIy among: high-risk groups), and some of the 
r".nn.priority investigations takt' .J. long time to ht" con~ 
dtlrtl'U ami nl:ly compromist' the dala colltt:liUIl, 

,)'E.\'.'.'-OR-Pt'..ltirides Program 

Tht' Serllind Event :\uutiG.ltitm Sy:-.(t'1l1 for OeTllpa~ 

ri rJllal Ric;k (SE~SOR) i .. 2 plU~r.t1n Arlrninist~'n'd by 

:\IUSH to build and ITwilltain on:llpauo:lal i:lnbS alld 
Injm v !>lJneill.1Hct' '<I [-);ICilY wi th lll ~(.;llt.' )u-.... hh depart-

menlS. The SENSOR~Pesticides program has a focus on 
API and illcluue:-; the state heath departments of the rol~ 
Jawing sLates: Califurnj~\ (this program is different from 
the California Department of Pesticide Regulation pro­
grcf.Jn described in the prior section), New York. Texas, 
Florida, Oregon, New ."lexico, and \Nashington). The 
first three state programs are co-funded by NIOSH and 
J::P.'\., florida and Oregon are funded solely by NIOSH . 
and the laM two SUites have seU:funded progrruns but 
are considered partners in t.he o\lcrd.ll SE~SOR-Pesli· 
ddes program. The goals of SE!'XSORPcMic.:ides 
include: 1) tabulation of API cases, 2) in-deptll investi~ 
gatirms for case confirm.uion, 3) development Clf intt"r· 
vernion proglJ.ms at selected industries or for ccrt;,\in 
pesticide haz<lnb. 4) timely identification of Oll tbrf'Olks 
and emerging pesticide problems, and 5) devei(Jpmf'nt 
of a national aggrf"galcct API d~Ha base, II 

The reponjng S{)urct:S for SE:"JSOR inrhu'ir- phY!li­
cian~ ' reporls, hospit.-,l discharge record!-o, poison ron· 
u'oi cC'nter data, lahoratory reports (cholinestera~t' 

tests). mortality d<\ta. and wurker's comp~ns,ltion 
records. Thf' SENSOR-Pesticides program ha. .. dev(·J­
oped various survcillanc:c~related products for use by 
panic:ipating states: stand<lrdil.cd pe!'rjeide·n'l~red ill­
nc!'-~ C<L'iC dl'tinition, list of ~tandarcJized reporting \';ui· 
ables, and dal..\ba~l· ~uf[\'t".m:: lcmirlec1 SPIDER) (0 w)­

Icet a core set ofvariabl~s on each cast. Tahle.i r·lnr;.t;n .... 
tbe: vearl,,' innclenre dam for the SEl\'SOR ~t~t.; PIO­
grams. It is irllercsting to cum pare the 19fHi dar;]. from 
thc' (:alifnrnia SE~SOR and Califorllid Pc~tici(h' II1nf'~<; 

SUfveill;mu;, PnJgram~, The SENSOR program icit:flti­
[jed 28Y occupational pt: .. rit'i(h:~rf'l:1tf'rl rasf'<; (c1t'finil~, 

pnlh:1hJc, ami po ...... c;ihlt>: d;'i"~i[jcation), while tlw I.tlU'r 
pro~ralll h<ld 9l-l GL';'C', ( a l~o \.r.th clf"fini1(', p,.)h:.tJIl' . 
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and possihle designa tions but intt:rprc ted differently), 
The California P("!;ticidt' Illness Surveillance Program 
detected oyer rhrct! times as many API cases due partly 
to a different case- definitiun and c1as..<;ifictltion but Lhis 
could also be related to this system's more extensive sur­
veillance infrastructure with the ability to conduct inves­
tigations on nearly every case report On [he other 
hand, since all SENSOR Slates llse identical case defini­
tions and classificaLions. lhe possibility of combining 
results across several states is very prumi,c;ing. 

ACUTE PESTICIDE INTOXICATION 
SURVEILLANCE EXAMPLES-INTERNATIONAL 

WHO Acule Pesticide Intoxication Data Coll£clian 

A simple format ror collecLion of data un acme pesticide 
intoxication has be-cn developed by the International 

Program on Chemical Safety, World Health Organiza­
rion.12 To develop the survey inMrument and a guid­
ance document, workshop~ on harmonization of data 
collection on pesticide intoxications \.,.ere held with key 
stakeholders. Furthermore. field testing uf the .Ciurvcy 
insuument in selected countries was conducted, Cur­
Tcnrly, harmonized ca.s~ da ta collection using lhe pro­
post"d method is conducted in selected regions ot coun­
u ies in Southeast Asia and the \\'estern Pacific Region. 
The overall objective of this project is to estimate the 
exLent of human pesticide exposure and poisoning in 
selected regions/counuics with a view to implement 
preventive and educalion :,trategics to reduce morbidity 
and mortality from pesticide poisoning. 

The guidance document for the project participilnt.<; 
includes information aboll( objectives, study design , 
coordination, implementation, and budget r.onsidera­
lions. The main sections of the one-page pesticide-

TABLE 4 list 01 Pesticides Associated with alleast 100 API Cases Idenlified by the California Pesticide Illness 
Surveillance Program. 1982-1998. 

Systemic Eye/Skin 

Definite/Probable Posslt>le Definite/Prob ab te Possible Tatal 

In occupatonol settings 
Sodium hypochlorite 847 243 1711 215 3.016 
Sulfur 118 114 326 492 1.050 
Quaternary ammonia 46 3D 717 64 857 
Chiorine 531 99 98 75 803 
Cr.!orpyrifos 341 289 113 44 787 
Propargite 19 20 490 150 679 
Glyphosote 32 76 354 152 614 
Dlozinon 188 167 65 29 449 
Malathion 187 104 40 18 349 
Glutaradehyde 87 22 205 17 331 
Propetamphas 156 82 8 4 250 
Cyanuric acid 68 13 142 23 246 
Methyl bromide 66 55 86 10 217 
Metern-sodlum 103 20 71 18 212 
Methomyl 94 69 20 22 205 
Phenolic d isinfectants 15 10 153 16 194 
Aluminum phosphide 100 <17 6 28 181 
Calcium hypochlorite 71 19 69 10 169 
?arathlon 75 69 9 5 158 
Mevlnphos 4 68 10 5 157 
Cyflulhrln 89 23 11 16 144 
Dimethoote 78 35 17 10 140 
Propoxur 55 46 28 8 137 
Creosote 8 2 82 27 119 
ParaqUOi IS 25 59 13 112 

In non-occupationa l setting 
Metern-soCrum 34 1 83 54 2 480 
DiOZlnon 73 39 4 10 126 
Cnlorpvr,fos 57 60 3 I 121 
Mala th ion 87 22 9 1 119 
ChtC)rire 94 12 8 0 11 4 

"Ttle~a ccses w ere da"errnr-ed fa be defln,tely. proocb:y, or pOSS'OIY tl?'ated to pestiCide eJl;posure 10 Strength or relot:Or"lSl"Ip 
berl.'ee:1 pestlc.d e e;..posu'e and resu:t:,g syf1'"oto~s 

Def:nde--+--:Igt'l aegret3 of correlat;on wi~h bo t~ ~8d1cal eVidence (e ;J , cnol:rtes·erase In'1ibi"ion, POs<tlve ot:orgy test. sIgns 
observed :)y cJ.r"c ,on) o ;""!d p"ysiCOJ evidsr-ce o faxpos'.Jre (e 9 . 9nv f j """·en"al or b ,e logicol somples :)"ld eXp05L.re rust:;,ry) 
P'oo :::; b'~R=-I:)t":e+1 "" 9'1 degree ot cQ~;e IC~ IC' '.\I\ t") 9'ther rr,ed.: cl or ::.hYSlcol e·.'idence bei'1g ':"ccr·clusrve or uro'J(] lab le 
Possi:J/e-Sor..9 csgree o f ::orrelot1on. w, t ~, b~·t) ~"}d'col and ohysico: ev':jerce inconc:~s,ve Of Lnavcllob·e. 
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TABLE 5 Occupational Acute Pesticide Intoxication (API) Cases Reported by Each SENSOR State· 

Case Tatal 
Classlficationt Arizonat California Florida New York Oregon Texas (% of all cases) 

Definite 1 16 67 7 0 12 103 (14%) 
Probable 6 138 22 5 2 7 180 (25%) 
possible 15 135 79 3 25 135 392 (53%) 
Suspicious 0 53 3 1 13 0 60 (8%) 
Total 22 342 171 16 30 154 735 

'Figures represent 1999 data except for California with 1998 dato. I' 
jCose definition: an acute onset of symplorr,s dependent on tne 1ormulation of the pesticide product and involving one or more 
sysTemic symptoms or SIgns, dermatologic effects. and oclilar effects. jf available. laboratory data may confirm diagnOSis of API. 
Furthermore, a case is reportable to the national sUNelilance system when there is documentation of two or more new adverse 
health effects lhot are temporally related to a documented pesticide exposure and consistent evidence of a causal reJationshio 
beTWeen lhe pesticIde and the health effects based on the known toxicology of the pestIcide. The case classIfication is complex 
and depends on the extent of exposure, health eHects, and causal rela1ionshlp. 
tAPI surveillance In this state was selt-funded. 

exposure record include information about exposure 
time and place. source of information, palient der.ails, 
circum~laIlces 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
ments. The poi~uning severity score is derived from an 
extensive matrix that looks at type of organ system 
involvement (gac;trointestinal, respiratory. nervous, car­
diovascular, hepatic, renal, hematologic, dermal, 
ocular, and muscular) to then provide a score of 0 
(none = no S!mproms or signs). 1 (minor.:= mild, tran­
sient, and spontaneously resolving 5}'mpLOms or sign~), 
2 (moderate = pronounced or prolonged symptoms or 
signs), and 3 (severe = severe or life-threatening symrr 
toms or signs). An adaptation of this pesticide exposure 
record was used for a recent nationwide survey of acute 
pesticide intoxications in Belize and proved to be quite 
useful in obL1.ining key information in a standardized 
way from medical records and healrh care providers, 

Belize-PLAGSt\UJD Project 

Belize is one of seven countries partICipating in the 
Occupational and Environme-ntal Aspects of Exposure 
to Pesticides in the Central American Isthmus prqjecl 
(PIAGSALUD). This program is funded b) the Danish 
International Development Agency (DA ... ""IDA) under 
the technical execution of the Pan Amprican Health 
Organization (PAl-IO)/\Vorid Health Organization 
(WHO). PL4.GSALL'D programs are carried out in 
conjunction with the health ministries and other 
rt>lated government.'l.l and nongoYl;:rnment.al organiza. 
tions within the respective countries. In 199-1, 
~'iraragl.la and Costa Rica were the first cOllntries to 
participate in PLAGSALFD. An expansion of lh~ pro­
g-ram [0 the remaining Central American COUIlU"les 
occurred in 1997: Belile, Panama, Guatemaia, Hon· 
dllf<lS, and £1 Salvador were 'iclued. 

The goal is lo implement surveillance systems for 
df'tection of APIs and slreugtht.'11 nat.ional c.apacity [u 

V:Jl 8/~O 1, JAr-.;f~/A~ 2JC2 

respond to pesticide problems. Recently, the author 
was involved in a survey to estimate the overall preva­
lence of APTs and to determine the degree uf case 
underrcporting fOT the two highly agricultural districlS 
where surveillance OCCUI'S . .Belize has 240,000 residents, 
with approximately 21,400 persons (9% of the popu1a­
liou) illvolved in agricultural activities. TIle c.:ountry is 
highly agricultural, ""rith this industry contributing 15% 
of the gross domestic product. The API surveillance 
1->ystem has been operational in Cayo and Stann Creek 
Districts ~ince 1999. In 2000, there were 22 i\.PI cases, 
including two falalities (annual incidence rate of 2,9 
cases/W,nOO residents). In June 2001, a questionnaire 
~urVt')' uf the country was conducted with sampling 
from three pe~t..icide-exposllrt.' risk strata: high (vecror 
control and quarantine officers, farm workers, farmer~, 
pest"control workers. pesticide handlers and applica­
tors); medium (nm.t.l residenL'i living close to agricul­
tural activity); and low (remaining rur..tl residents and 
urban dwt:llers). The standardized interview asked 
about demographic data, current work and horne char­
acteristics, exposure to pesticides, and any associated 
symptoms, medical \;sits. or hospitalizations. A toral of 
1,059 questionnaires werc completed: 294 high-. 441 
medium-, and 324 low-risk indh;du~tls. In ~\ddition, API 
recurds from the major hospitals and clinics were 
obtained using: an adaptation of the ",rHO pesticide 
expoc;urc record form. Data analysis is currently under 
W.iY to derive estimatcd national and regional inci­
dence rates for API, as well as to compare API cases 
idenrified from the surveillance system. clinical/ho!'!pi­
tal records • .and the questionnaire survey. Recommen­
dations will be made for improvement of the API 'ill!'­

veillance system, intervention measures, and ust'fulnt'~'i 
of lhis model for other cOllntries in Central America. 

South Ajrica-Evalu(lliort oj Pnticide Poisonmg 
SU17, £-ill(lIICe 

A recent example of an API c:urveilbnce evaluation Was 
condllcted for the syHem iu the \\'e~tern Capt· Prm;nre 

Surveillance Systems • 9 

~-~ . H , I. ", " . ' 1,.1 • 

Matenal may be protected by copyright law (Tille 17, U.S. Code) 



·0 '(: , , , ;, . \.' ' '.' • 

of Suuth AfncaY In South Africa, pesticide intoxica~ 
lion has become a major puhlic health problt:m as 
increa~ing usag'e of pesticides has occurred in the last 
decade. The pl~s[)cide poisoning surveillance syc:.tf"m in 
Sooth Afric.:a relies primarily on reports from health 
,arc practitioners (mandatorv norification), the 
DCJ.l3nment ot Labor (occupational cases). and the 
Oepanmem of Home Affairs (death certificate infor· 
mation). Furthermore, local environmental health orIi­
cers arc responsible for follow-up investigations and 
remedi;uion. On average, from 100 to 200 cases of 
human pesticide poiwning are rf"ported annually, with 
1(~20 of the~r being fami. fiy conducting an intensive 
survey an d intervenrion project in the Western Cap(~ 
Provinre-. Lhe researchers were able to compare Un: 
results Irom this project with thuse of the rOlltine sur· 
\'eillance system. Th~ community-based pntiect prcr 
virled rree cholines[crase tt'sLing. informatioIl, Lraining. 
and educ.uional materials to local heahh care providers. 

The findings o11ring this illlerIsivc survey incilided: (l. 

nearly tenfold increase in case reporting (40.5 cases/ 
100,000 r~sidents for the lear of thc projecl versus 4.2/ 
100,000 a\'('rage for the prior fivc~ycar period), dou­
hling of female Cd.SCS (61 % female for jntcn.siv~ survey 
versus 30% for routine provincial surveillance daLa). 
increased oc('upadonal cases (86% intensive data 
verSliS 12% routine data), and decreased suicide ca.~cs 
(9% intensive dati.t versus 35% for routine data). The 
imcn!)h'c sunc) 'tuggeslS lhat there is an API underre~ 
porting rale 01'90% for the routine surveillance system. 
Furthermore, many of the exposure situations detecled 
b:r the inlen~ive survey indicated cirrumstances of 
normal usc OJ inv(lhing factors thal were hc~onrl th~ 
control of the imltx case. Conversely. the Health 
Dc.:partment has smled that in local smdie-s derived 
from sUf\'eilbm.c reporting. [he maill cau)c of pesti~ 
cide poisolling is ignorantt:. Suggestions for improving: 
the rlJ1.uinc.: ~y:oitt"m include: collct:ting appropriatt' data 
[hat are linked. to intervention activities, bettcr cffon to 

understand the expo!iurt.: circumsrances of the ca~{'~ 

anti avoid l.ht:' tendency to blame the C'a.se for all expo­
.. nre inric1t'lll:oi, ami better cooperarion ber-..... (·en the diF 
ft:lcnt rtponlIlg source~ .. HId the panicipating go\'ern~ 
mental atIt! IluC!g-(J\f'rnmenral group.!> .. 

.. Vicnragua-L'ndprre-porting of Peslicitip Int(lximlionJ 

To <.,ktf.'rlJllliC the tTlI!' cxt('nt of pesticide iJlwxicaIlrl1l 
and [he cJ('gree of tlmierreporting of rhe eXL!)tillg ~Llr · 

\t:illancl: ~\'~tt·rn. an agricultural ;uea (grain, COIlOl), 

anrl cattle) \,'a~ ~llIdied dming rht' period of h .... u\~· pcs· 
ticide use . ' I In 19~~. it sunq' , ... ;t~ conducted al ' lgflClll~ 

Hired coop<:ra,h't's and nt"Jlby pr;\·.lll: farm .. [hat here 
COI1\·t'n1<:!H [0 ;1 n:~:(m~ 1 he:llrh Ct'lllci. •. \ :-ohon '",an~ 

cJarUi7('n qnt' ''' f1 ( lrJll~lirl' W.l'" .ldminbrered LU <Jgr:(;ul~ 

ttllal \,·oll..a:- a~king wht'tllt'! Ihe ind: ... irl~la' had t'H'f 
hC"cn rn:tr.le ill (h,,' To Il('st;(jdl'~. Olnd if yc:>, \dl:.tl we'H' 

the location. date, symptoms. and other circumstances 
associated \Vith the incident. If lhref' of the rollowing 
symptoms commonly seen in cholineSlf:rnse inhibition 
were reponed. then the individual became a \'erificd 
API case: lightheadedness, blurred vision. nausea, vom­
iting, weakness, excessive swealing, tremor, exces..~i\'e 

salivation, headache, difficulty breathing, convulsion:;, 
and loss of consciousness. In addition. the number of 
ca!le.!:. identified by the questionnaire survey were com· 
pared to the cases reported with the regional peslicide 
poisoning registry. 

Of the 633 interviews conducted. lhere was no 
refusal during study recruitment at Ule 25 agricultural 
cooperatives in the study area. There were 520 persons 
(82%) reporting pesticide use and 158 (25%) report­
ing a pesticide~reJated illne!)s during the prior 12 
momhs. Among the 304 p~rsons (48% of total study 
group) reporting alleast one lifetime poisoning or iIl~ 
ness due to pesticides, 225 (74%) were verified cases as 
per lhe study definition. The names of the medically 
treated cases were compared 1A;th the API registry list, 
with only eight of 23 cases being idencitled. Thu~. an 
estimated under reporting rate of 65% was derived. The 
represenmtiveness of the study population may be in 
qut:!itiun due to using only agricultural workers and not 
employing a stratified random sample of the popula~ 
tion. Furthermore, lhc broad c:a~e definition with the 
focus on the acute symploms of cholines[erase-inhibit~ 
ing pesticides may lead to an inaccurate overall API 
rate. Nonetheless. Lhere is still a very large rate of ca.<;es 
that arc not being detected by the existing surveillance 
system duc to ill people's not seeking mt"dical attention 
(24 of 47 total ill, or 51 %), and rases thal were treated 
but not reponed (15 of 47, or 32%). 

MEDICAL MONITORING OF WORKERS 
EXPOSED TO PESTICIDES 

rn California, state law n·quires that medical supervi~ 
sian he established for a panicltiar group of pesLicide~ 
exposure workers. An employer is re-qldrcd to provide 
m{'cilcal supervision [or work('rs that regularlr handle 
an organophosphate or carbamate:: pt'sticirle with 
"Danger" or "Warning" on the. laheL l-'· Regular han· 
dling i" defined as lllixin.~, IO<ldiJl~, Of appl!ing lhe peY. 
ticide for more than six day~ in any SO day period. 
Thc!'{~ pesticides act through the inhibition of the 
enl.ymc cholinesterase allci (d.11 pre/duce a wide variety 
of health effects (Tahle: 1). Once a mc:dical supervisur 
is selected, several component" art' reCJuired to he in 
plan~ 10 fully implement a mt'dical monitoring pro­
gram ("!able oj. 

The of'scribed pro~r.ilm ((,n ... rIIlHe'i Lhe bare mini· 
IIllllII lln'dc:d lor ('omplbnce with .t regulation . The 
general principles of ;t ~t:r\'(' i11ance sy:-lt'm and gond 
tJIl'c.liGil pranirt' nC'l:'d TO be kept In r.1illd. For ex,unp1t:, 
on(' mow rhoose rn inrlndt' fil:'ld \'o'orkt'rs who PO[t'rI~ 
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TABLE 6 Medical Supervision for Workers Exposed to Chollnasterose Inhibitors' 
~~~~-----------------Program Element Action Required 

Medicol supervisor Emp!oyer contracts with licensed physician to become Medical Super­
visor of program 

Cholinesterase (CnE) testing Obtain erythrocyte (RBC) and piasma ChE levels; because of variabil­
ity beiween laboratories. use Ihe same laboratory for ali ChE testing 

Baseline ChE level Token when worker hos not been exposed to organophosphates or 
carbamates for 30 days 

New employee testIng Test at end of each of the first three 30·day periods at regular han­
dling; then. do perradic testing every 60 days or as recommended by 
the medlcol supervisor 

Action criteria for ChE levels: 
ChE drops 20% below baseline level 
RBC ChE drops 30% or lower 

Empklyer must evaluote workplace and correct any unsafe situations 
Exposure to organophosphates or corbamotes must stop 

Plasma ChE drops 40% or lower Exposure to organophosphates or carbomotes must stop 

Criteria for resuming work with potential 
organophosphate or carbamate 
exposure 

Both RaC and plasma ChE levels return to at least 20" .. of baseline 

'This progrom is based on the California Code of RegulOfions. Titre 3. and Is cequired of employers with workers who ha"dIe 
cholinesterase or carbamate pesticides.l~ 

tially get secondary, bystander, or unintentional direct 
exposures, aIle would wanl to assess other chemical 
and physical agents that might pose hazard~ and exac~ 
erbate any health problems, there should be integra~ 
Don of this medical supervision with any medical eval~ 
uauon for respirator use, emergency re~pOIlSf> and 
decont.,mination procedures, and wurker or manage­
mew safelY and health trailling. Furthermore, the sur­
vt:illance principles of ongoing st<tndardized (lat.,. col­
lection. analysis. ioterpretation, dis~emination and 
[ollow-up intervention need to be considered. For a 
medical supervisioJl program these items trdnslate inlO 
collection of all pertinent health and exposure data, 
analysi~ not only uf an individual response bllt al<;o of 
Ihe entire \"'ork group to idemify any trends (e.g:. use of 
epidemic curve), interpretation of (lIlY changes in bio­
logiGd meaSl1rement.<; in conjunction with workplace 
and persunal medical farlors, routinl: r~poning of find­
ings to hoLh lhe workers and management (\\ith i.lp}Jro­
prime altemian tu confidentiality issue~). and po::.sible 
in-depth ombreak jn\'estig:a(ion~. as Ilccck·d. 

PESTICIDE EXPOSURE MONITORING 

CulzjfJmia Prstu;ide U.~p. iJata 

Au example of <l pesticidl'-t:xposlIrc surveillance sy~lcm 
i., tllar found in C:difornia. Since J990, the SlalC has 
I t:'1uired the ft-porting of all abrrlClll1 ural pe.':!ticicic u:-o(,.C) 
Each ye.u, ·15,000 ro 50.000 opera Lor idcnlifit.:atioH<i fo r 
}H.:51:Ciclc (lse arc issued in CaJiCorni;\. 1t.'plCSf'IHIn!j 

U~5,O()(J III 2UO/)O() field<i ur ~il{'5. Thefe ilrc approx!­
m.ndy 2.5 million peSTicide products appJit'C1 To ,,~ri· 

n :h:lral lit'ld~. Tht' d.lt~l. (ullecrion i[l\'oln'~ sitt: :dc; Hi-

fiL:ation numbers, commodity lreated. phmtcn and 
rrea[ed acreage. pesticicl.e(s) used, amount applied. 
applicauon method, lime and date of application. and 
lown~hip or section of state where acrJvity occurred. 
The l)'Pes of pesticide uses reported include ag-ricul­
ture production, postharvest commodity treat:nent, 
strllctural fumigiltiun. land~cape maintenance and a U 
otht"r report('d agricultural lIses. The mand.atory 
reporting does not apply to home and garden usc and 
most industrial illld institutional use.s. Figure 4 s.hows 
the gradual increase of i1gricultural pesticide u~e 

reported over the period 1991 through 1998. Annual 
statt."wide summaries of pcstkiclt: use categori1.erl by 
du:mic.:ds and crops art: available online. The.se unline 
dala h;:we bt'cn used for risk assessment. evalwui(.n uf 
regulatory aniull. and research purpo~es.. 

.\'rJ.twnal Re/)01"1 on Human Expo.olre to 
F:1tTJirMl mp.ntal Chemicals 

The National Centc..·r for Environmental H("alth, Cell ter~ 
for fJiSl';'lSC Conl}"ol, bas recently issued. a report on a 
project that \,,'ill cundmt a more precise type nfexpo~urc 
assessment hv <.ondltcrin~ biologic monitoring of 
selected tox.ic~nls for the genernl populationY'" The 
~ational Report ou Human Exposure to Environtnl:f !l.al 
Clwmic'lb provides the first of an on~oing aSst'sslJJ("n~ of 
[he U.S. pop\lhltwn exposure to 27 chemicals. inclucr.ng 
orga[l()ph'"lsph;tl!> pf'stici tlc nwt..tholitt"s in the uri·lc. 
Thr urille s.1mplcs are £IOf]! the I ~99 :-:ational H(> ... !th 
:\llfnrion ami c.xarnill;ulon Sunc), (i\f-L'\!'iES) , whid b 
,I rOnrillllGu" lla! lollal ~aJllple (.r [he t~.S . ptJpub!i, ·n. 
:,\l-L-\:\ES (" (Hldl1u.~ :J. Sr;tI1dCln.!in-d health inreI .. it "'. 
phy .. i("Oll n:~tlllilla!i():1, and {C·<;ting cof biol()~ic fluids. 'f Ie 

F(,~ 
Surveillance Systems ." 

'·)Z ....... -----::M:::a:-:l:en;::. a;:;l-;m~a;,y-;b~e;;;prOlecled oy copynqhl law (Tille 17. U S. Code) 

\ 
I 

\ 

I 

\ 

\ 



.. 
!SO • 

ZOO _, _ , 

1SOJ -100 _ 

l: ._ . 
Figure 4-(ofol omounls of reported pesllcide IJSe 

as pounds 01 ocfive inQrsdient.9 

1991 1992 1993 1994 1995 1996 1997 1998 

Year 

~ual 1:> to is,:,ue annual updales that will combine the 
analysis results with those of other large ex.posure srudics 
within the enited States. The firllt prcliminar)' results 
include the following org-.mophosphate urinary metabo­
lites: dime thylphosphate (DMP), dimethyl thiOpho .. 
ph.te (DMTP) , dimethyldithiophosphate (DMDTP), 
diethylphosphate (DEP), dicthylthiophosphatc (DETP) , 
and dicthyldithiophosphate (DEDTP) (Table 7) . These 
six mCl.1.bohtes are non-peeifie breakdown products of a 
.... ide variety of organophosphate pesticides including 
chturyrifos, diazinon. fenthlon, malathion. parathion. 
phosmer, remephos and methyl parathion. This type:: of 
pestiride exposure trend dara (especially when paired 
with the ~HANES heah.h information) promises to he a 
mure precise assessment of body burden than the lIsllal 
metlSurement of external pesticide use. 

INFORMATION SOURCES 

The foJltming are SQUrCe5 that provide information 
3boul pesticide exposures. health effects. and stu·veil· 
lanrt" ~stf>m!i (horh exposure- and di.'iease-basetl): 

iUcognilioTl and Management of Pesticide PoiscmingI. 
51h Edilian, 1999 
This hook provide!! diagnostic and medical manage­
ment information for acute pesticide in toxications (for 
all EPA-registered and nmcwonhy non-registered pesti­
cides). This manual can be ordered in English or Span­
ish by calling the Ortice of Pesticide Programs, US EPA, 
at (703) 305·7666 or via Web sire <www.epa.gov/pe,ti· 
cides/safery/ hcalthcare>. At th ili site, one can also 

access the manual in dectronic formal. 

National PeJticide Tel£communicalions .:Vetwork (.VPTNJ 
< http://ace. ors<. edu/infolnpln/> 
~TPN is based at the Oregon State University and is 
cooperatively sponsored by the University and the C.S. 
EPA. This nen"'ork provides information aboul pesti­
cide poisonings. handling information. environmental 
and occupational health effects. referrals for inv~stiga­
dons of pesticide incidents, emergenc), U'eatment for 
humans and animab. and cleanup and disposal proce­
dures. The tdephone hot1ine and e-mail query .>c:n:e 
the L-nited States and il~ tcrrilories: (800) 858-7378 

TABLE 7 Dlstrlbulion 01 the Organophospho/e Urinary Metabolites as Geomelric Meon (GMl ond Percen/ile Levels 
lor the U.S. Population, Aged 1>-59 Yeors, NHANES Doto, 1999' 

GM 10th 
N = 703 (95% e ll Percentile 
c:--=-'--------- < LOD' DMP 

DMiO 

DIv'DTP 

DEP 

DETP 

DEI)TP 

1.84' 
(110-259) 

2,61' 
(1.77-3.~5l 

051' 
(039-062) 

2.24 
(1.11-337) 

0.71 
(0.56-C87) 

0.16 
(0. 12-{J.2 11 

< LOD' 

< LOD' 

0,d3 

0,26 

O.DA 

25th 
Percentile 

0.59 

< LOO< 

081 

0.38 

007 

50th 
Percentile 

1.56 

3.08 

0.42 

1.87 

0.64 

0.14 

75th 
Percentile 

d,02 

7,87 

1.57 

5.85 

1.25 

0,33 

90th 
Percentile 

10.1 

23.6 

5.33 

12.13 

2,32 

0.70 

'See text to r exola:"lo1con of me toboMe cob~e'/lotlol1S SamOle sze for 0 '1 melabolite ca1egoloei was 703 ,ndividlJals Units 10: 
1T'.globO fa ie vg;s o r'3 r.1icro~rcm per gram crea!I!"'U-:.e In ullne el(CeOf whe~e elsew here note<d. 
U'II is IJg/l u!i:1e . 

~L'rfl I T o f d elec lton !S 0 51 1-l9/ l ul lne 
lL.m l. cf d e7ec flon IS 0 16 ~g/l uflne 
~ l lrn .~ of d eTe c tion '5 0 C8 IJg/l ur', .e 

!2 .. Osorio 
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(9:30 ".\1-7:30 I'M EST daily except fur holiday.,), and 
<npUl@ace.oTSt.edu>. Pesticide-related information 
and links to oilier online informational sourlre~ can Of" 
found at the Web she. 

Association oj Occupaticmal and Enllironmmtnl Clinir.J 
(AGEe) 
<hap:l/l52. 3. 65. 120/oem.htm> 
This association is a nct\';'ork of over SO clinics repre­
senting more than 250 specialist.s. Their Web site is 
very useful for general medical information and links 
to other sites dealing with all types of occupational 
ami environmental health issues (including pesticide 
exposures) . 

Extension Toxicology Network (EXTOXNET) 
<http://ace. ace.OTst.edu/infol txloxnel> 

EXTOXNET provide!' toxicologic information about 
pesticide-n:laled health effects and is maintained as a 
cooperative eCTon by the University of California-Davis. 
Oregon Slate University. Michigan Slate Cniver:iicy, 
Cornell University, and the Lniversity of Idaho. 

Int'grated R.,k In/ormation Systroz (IR1S) 
<.hUp:!ac~.ace.arst.edu/jnfo/e:do.'(nt''> 

IRIS is an electronic database maintained by the U.S. 
EPA rhat deals \'.1th human health effects resulting 
from exposures to various chemicals in the em,;ron­
ment. IRIS is intended for those persons ¥firhout exten­
sive training in toxicology but with some k.no ..... lc:dge of 
the health sciences. Information is provided on hazard 
identification and dosc-n:sponse a.o;sessment, with 
extensive snpporting documenlation available online. 

Agency for Toxic; Substances and Disease Registry 
(ATSDR) 
<. http://utstlr J. ahdr. rdc.gou:8080/luxjaq.Jllmi> 
ATSDR publi:ihcs [elet sheel.s Olno other information 
about pesticides ilnd olher loxic.. !tubstanccs. 

Califumia Pejticide iJata BateJ 

< U/IlJW. cdfrr. ca.gou /duf.\/datubwl'/rl!JifJ./Juje.itt m> 
This \Vcb sitt-' includes Pt'sticicie Chemica1lnKredien~ 
Queries, links to lhe C.S. EPA OHice of Pe-sricide Pro­
grams chemical diClioIl<LfY. Pt'stJeidc Product and 
Label Data Ba~e Queries (updated nightly). atc(.·ss to 
report!:. 11 urn the C;,tiifol IlIa Pl'stj( ide 1I1n{'~~ Sur\"eil~ 

lance Program, and [lLe Pe~ticide Cst: Report DaJa. 

..... /,It aM,d In pronf Smfl" :ht· .... 1"llin){ of thi~ arurk. [\< 0 ne\V re~OllTCC=!> 

b~I"t:" Lt:"c()l11~ .1"",Jjj,lhle: I) SE~SOR \\-"'1) ~itc . ......... "W.t:tlC" ~r)\·/ /},o~h/ 

POUUI\' ;1Iul '!J l·pd.llt.·d ~!IId"ullt""" f()f ('\:J.III;llInj{ pHh llr ht'ahh su r­

yt·tll;lnce sy~~clll!o. \-1~i\"'·R. t Cll1. :.(I.llIlv -:'7. no. I<.R-I:·( 

JO,- 3/j\JO i. JA \j,\tl,A r(' 2X2 

The author IS grate fur 10 Jerry Brondell. US EPA, LOUIse Meh!er, Cali­
fornia Department of Pesticide Regulation, Aony Maza, PAHO/ WHO 
Belize Regional Office. and Geoffrey Calv9rt, NIOSH. lor \heir encour~ 
agement and assistance during lhe preparation or \he manuscftot 
Furtharrnore. a heartfellihank you 10 Ihe many sludents. coUeagues. 
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FINANCIAL STATUS REPORT 
(SHORT FORM) 

1. Federal Agency and Organizational 2. Federal Grant or Other 10 Number OMS Approval No. Page 1 01 1 

Element to Which Report is Submitted Assigned By Federal Agency 

DEPT OF HEALTH & HUMAN SRVCS U60/CCU602ll83-16 0348-0039 

CENTERS FOR DISEASE CONTROL & PREV PaQes 

3. Recipient Organization (Name and complete address, including ZIP code) 

Texas Department of Health 

1100 West 49th Street 

Austin, Texas 78756 

4. Employer Identification Number 5. Recipient Account or Id Number 6. Final Report 7. Basis 

1-7466000182-A 1 Sensor Fund 570 FV 03 [XIV,s [INo [ICash [x}Accrual 

Revised-Final 

8. Funding/Grant period (see instructions) 9. Penod Covered by this report 

From: [MMlDDIYY) To: (MMlDDIYY) From: (MMlDDIYY) To: (MMlDDIYY) 

09/3011987 09/2lI/2005 09/30/2002 09/2lI12003 

10. Transaclion I II III 

Previousty This Cumulative 

Reported Period 
a. Tolaloutlays 

126,886.70 (6,658.55 120,228.15 
b. Recipient share of outlays 

0.00 0.00 0.00 
c. Federal share of outlays 

126,886.70 (6.658.55 120,228.15 

d. Total Unliquidated obligation 
0.00 

e. Recipient share of unliqUidated obligation 
0.00 

f. Federal share of unliquidated obligations 
0.00 

g. Total Federal share (Sum of lines c & f) 
120,228.15 

h . Tofat Federal funds aulhorized for this funding period 
150,000.00 

i. Unobhgated balance of Federal Funds (Une h minus line g) 
29,771 .85 

a. Type of Rale (Place ·X" in approprate space) 
11 . Indirect [ I Provisional f I Predetermined [ [FInal [XI Fixec 

Expense b. Rale c. 8ase d. Total Amount e. Fed eral Share 

SEE ATTACHED SEE ATTACHED 10,866.25 10,866.25 

12. Remarks : Auach any explanations deemed necessary or Informallon required by Federal sponsonng agency in 
compliance with governing legISlation. 

13. Certification: I certify to the best of my knowledge and beliel th ai this report IS correct and complete and that 
all outrays and Unliquidated obliqations are for Ihe purpose se t forth In the award docum entS. 

Typed or Printed Name and Tille Deborah Lewis, Manager Grant Reporting Telephone (Area code, number and ext.) 
Budget and Revenue Grant Reporting 

Signature or Authorized Certifying OffiCial 
(512) - 458 -7520 

Da te Report Submitted 

Standard Form 269A 
Prescnbed by O MS Circulars A·l02 and A·l10 



TEXAS DEPARTMENT OF HEALTH 
SENTINEL EVENT NOTIFICATION SYSTEM FOR OCCUPATIONAL RISKS 

GRANT NO. U521CCU602983-16 
INDIRECT COST COMPUTATION 

FOR THE PERIOD 
09/30/02-09/29/03 

Modified 
Direct Total 
Cost Rate Amount 

FY 03 OFFSITE 10/02 - 08/03 0.00 14.1% 0.00 
ONSITE 104,180.75 9.9% 10,313.89 
LHD 0.00 2.5% 0.00 
HOSPITAL 0.00 90.3% 0.00 

FY 04 OFFSITE 09/03 - 09/03 0.00 18.8% 0.00 
ONSITE 5,260.53 10.5% 552.36 
LHD 0.00 11.3% 0.00 
HOSPITAL 0.00 70.6% 0.00 

Cumulative Indirect Cost 10/02-09/03 10,866.25 
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FINANCIAL STATUS REPORT 
[SHORT FORM} 

1 Federal Agenev and O,ganizallooaJ 2. Federal Grant or Other 10 Number OMB Approval No. Page 1 01 1 

Elemenl 10 Which Repol1lS Submitted Assigned By Federal Agency 

OEPT OF HEALTH & HUMAN SRves U601CCU6029a3-17 0348-0039 

CENTERS FOR DISEASE CONTROL & PREY Pages 

3. ReclpiBrn Organization (Name and complele address, Including ZIP code) 

Texas Department Stale Heallh Services 
1100 West 49th Sireel 

Austin, Te)(8s 78756 

4 Employer Idanllr.callon Number 5. RecIpient Accounl or Id Number 6 Final Report 7 BasIs 

'·74660oo182·Al (Old TDH) Sensor Fund 570 FY 04 [XjYes [[No [leash Ix)Accrual 
'·32· 011364:J·Al (New DSHS) Final 

B Funding/Grant penod (see mstruchons) 9 Period Covered by this report 

From (MMIDO/vY) To (MMlDDIYY) From (MMlDDNY) To. (MMJDOIYY) 

09/3011987 0912912005 O9I31l1200J 09129/2004 
10. Transaction I II III 

Previously This Cumula.tlve 

Repor1ed Paned 

a Total oLotJays 

78,27090 

b. ReClplsnt shars of ouUays 

000 
, Federal share 01 0IJI13ys 

78,270.90 

d Total UnhqUld.Ued obllgallon , . 
. ' .. 

000 

• ReCIpient share of unhqUidated obligatJOn . ..... 
000 

1 Federal share of unliqUidated obhgallons 
.. 000 

g Tot~1 Federal share (Sum of Imes c &. f) 

78.27090 

h Total Federal/unci's authorized for thiS funding paned 

149.97300 

, Unobl'galed bal .. nce of Federal F!Mlds [Lme h TllInus hne g) 

71.702 10 

• Type of Rala IPtaoo ·X· 10 appropraie space) 

11 Indlu!cl i J ProvISional [ I Predetermined f I Final IX, F',.d 

Expense b Rate c Base d Total Amount "! Federal Snare 

SEE ATTACHED SEE ATIACHED 7,439.50 7.439.50 

12 Remarks Attach any explanations deemed necessary or It"IformalJon required by Federal sponsoflng agency in 

compliance With govert"llpg legislOllion 

13 Cerllllcat' of1 I Ct'rtlfy 10 the best 01 my knowtedge and beller Ih;1t thiS rapOr1IS correct and complete and thai 

all outlays and unllqUldat8'J Clbbgat,ons 3re for I:'S Pl;rpose sel fonh In tile av"vd documents 

Typed or Punted Name and TIHe Gary Lawrence, Manager Telephone (Area codt:t. numbel and elCl ) 

Funds Reporting Branch 

Srgnalure or Autho'ized Cer1If'/I>1g DH,clal 

Cont.lct Joy Counce(S12) 458-7111 x24DS 

Cate Report Submltl~d 

Standard Form 259A 
Pr'!scut)ed by 01\.18 Circular!> A· '02 and AltO 



TEXAS DEPARTMENT OF STATE HEALTH SERVICES 
SENTINEL EVENT NOTIFICATION SYSTEM FOR OCCUPATIONAL RISKS 

GRANT NO. U521CCU602983-17 
INDIRECT COST COMPUTATION 

FOR THE PERIOD 
09/30/03-09/29/04 

Modified 
Direct Total 
Cost Rate Amount 

FY 04 OFFSITE 10/03 - 08/04 0.00 18.8% 0.00 
ONSITE 63,752.37 10.5% 6,694.00 
LHD 0.00 11.3% 0.00 
HOSPITAL 0.00 70.6% 0.00 

FY05 OFFSITE 09/04 - 09/04 0.00 18.8% 0.00 
ONSITE 7,100.03 10.5% 745.50 
LHD 0.00 11.3% 0.00 
HOSPITAL 0.00 70.6% 0.00 

Cumulative Indirect Cost 10/03-09/04 7,439.50 



Federal Agency and Organizational 
Element to Which Report is Submitted 
DEPT OF HEALTH & HUMAN SRVCS 

CENTERS 

FINANCIAL STATUS REPORT 

Federal Grant or Other ID Number 
Assigned By Federal Agency 

1 U60 OH008349-o1 

OMS Approval No. 

0348·0039 

3. Recipient Organization (Name and complete address, including ZIP code) 
Texas Department of State Health Services 

1100 West 49th Street 

Employer Identification Number 
1·320113643·A2 

Funding/Grant period (see instructions) 
From: [MMlDDIYY) 

10. Transaction 

a. 

Recipient Account or Id Number 
ISe'nscJr Fund 570 FY 05/06 

6. Final Report 
[XIYes (INo 

. [MMIDD/yv) 
. Period Covered by this report 

From: [MM/DD/yv) 

Of 1 

(xlAccrua' 

(MM/DD/VY) 

PresclIM tj ~y OM8 Circulars A~ 102 and A·1 10 



TEXAS DEPARTMENT OF HEALTH 
SENTINEL EVENT NOTIFICATION SYSTEM FOR OCCUPATIONAL RISKS 

GRANT NO.1 U60 OHOOB349-01 
INDIRECT COST COMPUTATION 

FOR THE PERIOD 
9/30/04-09/29/06 

Modified 
Direct Total 
Cost Rate Amount 

FY05 OFFSITE 10/04 - 08/05 0.00 39.9% 0.00 
ON SITE 43,905.30 11.4% 5,005.20 
LHD 0.00 0.0% 0.00 
HOSPITAL 0.00 15.9% 0.00 

FY 06 OFFSITE 09/05 - 09/05 0.00 39.9% 0.00 
ONSITE 80,693.88 11.4% 9,199.10 
LHD 0.00 0.0% 0.00 
HOSPITAL 0.00 15.9% 0.00 

Cumulative Indirect Cost as of 11/06 14,204.31 



Department of Health and Human Services 

Final Invention Statement and Certification 
(For Grant or Award) 

Form Approved Through 9/3012007 
OMB No. 0925·0001 

DHHS Grant or Award No. 

1 U600H008349-01 

A. We hereby certify that, to the best of our knowledge and belief, all inventions are listed below which were 
conceived and/or first actually reduced to practice during the course of work under the above-referenced 
DHHS grant or award for the period 

09/30/2002 
through 

09/29/2006 

original effective date date of termination 

B. Inventions (Note: If no inventions have been made under the grant or award, insert the word "NONE"under 
Title below.) 

NAME OF INVENTOR TITLE OF INvENnON DATE REPORTED TO DHHS 

NONE 

(Use continuation sheet if necessary) 

c. First Signature -The person responsible for the grant or award is required to sign (in ink). Sign in the block 
opposite the applicable type of grant or award. 

TYPE OF GRANT OR AWARD WHO MUST SIGN (tille) .'\ SIGNATURE 

Research Grant Principal Investigator ~11: ' or Project Director "'" V J.Y..Vuv------
John F. Villanacci, _. . . _ . 

Health Services Grant Director 

Research Career Program Award Awardee 

All other types (specify): 
Responsible Official 

D. Second Signature - ThiS block must be signed by an official authorized to sign on behalf oJ the Institution. 

Tille Name and Mailing Address of Institution 

Budget Section Director, Texas Department of State 
Texas Department of State Health Services . . .. 

Typed Name 1100 W. 49 'h Street 
Wilson M. Day, Budget Section Director Austin, TX 78756-3199 

S~nal'Ke 

Q~ 
Date 

1d./8.1/0fe-o J~{Yj 
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