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Abstract

The overall goal of this study was to understand the nature of Green Tobacco Sickness (GTS)
and the social and biologic factors that influence minority farmworkers’ risk for this occupational
disease. GTS is acute nicotine poisoning following dermal contact with mature tobacco plants,
Nicotiana tabacum. It results in weakness, nausea, vomiting, and dizziness. In most cases,
workers lose 1 or 2 days of work as a result of GTS; in severe cases, dehydration resulting from
GTS can be life threatening. Clinicians are increasingly concerned about GTS among minority
farmworkers. However, information on the incidence of this occupational disease or the level of
exposure to tobacco needed to produce GTS symptoms is very limited. GTS risk factors and the
means to prevent GTS are only partially known.

Much of the tobacco in North Carolina and an increasing amount in other states (Kentucky, Ohio,
South Carolina, Virginia) is harvested by migrant and seasonal farmworkers, who must endure
the disability and loss of work that results from GTS. Migrant and seasonal farmworkers in the
U.S. are almost exclusively minority -- Hispanic (78%), African American (2%), and other
groups (Asian, Native American) (2%). During the growing season, the North Carolina
Employment Security Commission estimates that there are over 140,000 migrant farmworkers
and dependents in the state, with approximately twice this number of seasonal farmworkers.
Almost all of the migrant farmworkers, and 90% of the seasonal farmworkers in North Carolina
are Hispanic, with the remainder being almost exclusively African American.

To achieve the proposed study goal, this study addressed 5 specific aims. These were to:

Ta Estimate the incidence of GTS in seasonal and migrant farmworkers employed in
tobacco production in North Carolina.
2. Determine the risk factors for GTS, including (1) physical environmental

(temperature, humidity, precipitation, plant harvest stage) and (2) social
environmental (ethnicity, work experience, the organization of work) risk factors,
as mediated by (3) biological (body size, sex, health status) and (4) behavioral
(tobacco use, fluid consumption, use of protective clothing) variability.

3. Measure the association of tobacco exposure biomarkers (e.g., cotinine and other
nicotine metabolites) with GTS symptoms and with work related exposure to
tobacco plants, as modified by such GTS risk factors.

4. Understand farmworker and health care providers interpretations of GTS
symptomatology, self-care behaviors, and barriers to prevention and treatment
seeking.

3! Disseminate findings concerning GTS risk factors to farmworkers and to those

providing services to farmworkers (e.g., health care providers, outreach workers,
labor organizations).

The research design for this study included 4 major components: (1) surveillance in farmworker
labor sites in which interview and biomarker (saliva) data were collected to estimate incidence
and indicate risk factors for GTS symptoms; (2) a clinical-based, case-control comparison in



which interview and biomarker (urine) data were collected to specify risk factors for severe GTS;
(3) in-depth interviews with farmworkers, farmers and health care providers were conducted to
delineate interpretations of GTS symptomatology, self-care behaviors, and barriers to prevention
and treatment seeking; and (4) a program to disseminate findings about GTS risk factors directly
to farmworkers and those who provide services to farmworkers was implemented. The
conceptual model that organized this research design was based on the PRECEDE-PROCEED
planning framework for developing community health interventions, and incorporated
Kleinman’s concept of Explanatory Models of Illness and current theory on self-care.

Significant Findings

Incidence. Prevalence and Risk Factors

Green Tobacco Sickness (GTS) prevalence was 24.2%, while Incidence Density was 1.88
days/100 days worked. Prevalence and incidence density increased across the agricultural
season. Greater work experience (5+ years, [D=.87; first year ID=2.41) and tobacco use (ID of
1.18 versus 2.39) were negatively associated with GTS. Task (e.g., “priming”, ID=4.04;
“topping,” ID=of 1.86; “barning,” ID=.62), and working in wet clothing (25% or more of work
days, ID=2.97; fewer than 25% of work days, ID=1.29) had the largest effect. GTS cases were
much less likely to have worn rain suits while working in wet tobacco then were controls.

Biomarkers

Salivary cotinine increased across the agricultural season, independent of smoking status.
Multivariate analyses identified a model (R?=.68) in which predictors of cotinine included greater
age, later season work, wet working conditions, smoking, and work task. Harvesting (“priming”)
tobacco was associated with higher cotinine levels than other tasks. This study demonstrates that
tobacco workers experience substantial work-related exposure to nicotine. The long-term effects
of such exposure should be investigated.

Examining four regression models in which salivary cotinine was evaluated as a mediator
between behavioral risk factors and GTS, we found that nicotine causes GTS. 25 workers had 31
occurrences of GTS. Among non-smokers, each increment increase in the natural log of cotinine
increases the odds of GTS 2.11 times, adjusting for task and wet conditions. Treatment of GTS
must address nicotine poisoning. GTS affects laborers with limited resources.

Interpretations of Green Tobacco Sickness

Minority farmworkers generally attributed the symptoms to other aspects of working in tobacco,
such as pesticides or heat, rather than nicotine. They cited many of the same risk factors
identified in the biobehavioral mode of GTS, such as wet work conditions and inexperience with
tobacco work. Prevention and treatment by farmworkers included a combination of exposure
avoidance and common medications. The symptoms of most importance to farmworkers were
insomnia and anorexia, both of which impaired the ability to work. This jeopardized their



income, as well as their work security. If health care providers understand the explanatory model
held by farmworkers, they will be more effective at diagnosing and treating it, and better
prepared to teach patients how to prevent future episodes.

Tobacco farmers were generally knowledgeable about GTS. However, their explanatory models
for this occupational illness often mis-identified its causes (heat and bending rather than nicotine)
and minimized its seriousness (estimating several hours of illness versus the several days of
illness reported by farmworkers). These models included methods of prevention that are not
proven (e.g., use of anti-nausea drugs) or are more harmful than GTS (smoking cigarettes). The
need for medical treatment was also discounted. Addressing each of these beliefs is important in
any program to prevent GTS among farmworkers. Documenting and understanding the beliefs
and knowledge of agricultural employers is an important undertaking in our efforts to reduce
occupational injury and illness among farmworkers.

Usefulness of Findings

These findings have been disseminated to farmworkers and health care providers. They have
been used to develop health education materials for farmworkers that are being used to help
reduce the incidence of GTS. They have also been used to develop continuing education
materials for health care providers so that they can better recognize, diagnosis, and treat GTS in
minority farmworker patients.
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