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Background/ Significance

• Agriculture continually ranks among the most 
hazardous industries in the US.

Figure 1. Rate of fatal injuries, by industry sector, 2007.

Source: US Bureau of Labor Statistics, U.S. Department of Labor, 2008
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Figure 2. Rate of nonfatal illness and injuries, by industry sector, 2007.

Source: US Bureau of Labor Statistics, U.S. Department of Labor, 2008

Background/ Significance

• Agriculture continually ranks among the most 
hazardous industries in the US.

• The principal operators of US farms are 
changing. 
– Gender
– Race/ethnicity
– AgeAge 
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Figure 3. Average age of principal operators, 1978-2007.

*Source: 2007 USDA Census of Agriculture

Background/ Significance
• Agriculture continually ranks among the most hazardous industries in the 

US.
• The average principal operator on a US farms is changing. 

– GenderGender
– Race/ethnicity
– Age 

• Older farmers are more likely to sustain more serious/ severe injuries.
– Research has revealed that older farmers are more likely to be hospitalized for 

their injuries than younger farmers (Layne and Landen 1997).
– Older farmers more likely to sustain permanently disabling or fatal injuries 

than younger farmers (Pickett, Hartling et al. 1999; Pickett, Hartling et al. 
2001).

• Older farmers may be less capable of performing farm tasks due to 
limiting, chronic health conditions.

• Limited longitudinal data on farm injury in older farmers, especially for 
women and African American farmers.
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To describe and characterize a set of factors associated with 
farmwork-related injuries in adults 50 years of age and older.

Specific Aim

D hi• Demographic
• Health-related
• Work practice

Study Design/ Sample
• A cohort of farmers were followed prospectively for four years beginning in 

September 2002 and ending in May 2005 from Kentucky and South Carolina.
• Four subgroups of farmers (white males, white females, African American 

males, and African American females) over 50 years of age were selected from 
three different data sourcesthree different data sources.
– A listing from the Kentucky Farm Family Health and Hazard Surveillance Project 

(KFFHHSP) 1994-1996 contained 998 male farmers then over age 50, 741 farm 
women then engaged in farming, and an additional 747 persons classified as male 
part-time farmers. Persons aged 80 and over at the time of the KFFHHSP were 
purged from the list of eligible participants.

– A listing of African-American farms surveyed by the Kentucky Agricultural 
Statistics Service in January 2000 contained 240 households who fit the criteria for 
this study and a mailed survey to these households yielded a potential 111 additional 
households eligible for the study. g y

– The sample of African- American subjects was augmented through recruitment by 
the South Carolina Agricultural Statistics Service (SCASS). The SCASS had the 
most comprehensive and up-to-date list of farmers in the state containing 1,194 
African-American principal operator-farmers. SCASS conducted a farm household 
demographic and enumeration survey (SC-FHADES) in April 2002 to identify all 
persons eligible for the study.
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Figure 4. Kentucky and South Carolina counties included in survey 
(dark shading).

Kentucky: 86 of 120 counties participated.y p p

South Carolina: 38 of 46 counties participated.

Data collection

• Survey data were collected each year from 2002 to 
2005 using two different methods; a mailed survey 
was used in addition to a computer assisted telephonewas used in addition to a computer assisted telephone 
survey (CATI). 

• Attrition = 32%
– Total n at baseline= 1,381
– Total n at wave 4= 945– Total n at wave 4= 945
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Demographics
• Age
• Gender
• Education
• Race
• Marital status
• Percentage of income 

from farming

Health Status
• Existing health conditions: 

• Hearing impairment
• Vision impairment
• Arthritis
• Carpal tunnel
• Back problem
• Heart attack/ heart condition

Work Practices
• Farm work prior to age 18
• Hours spent doing farm 

work in the past week
• Operation of equipment on 

highways.
• Any task that involved 

climbing higher than 8 
feet. 

• Crop task mow fields till• State of residence • Stroke
• High blood pressure
• Chronic bronchitis/ emphysema
• Osteoporosis
• Skin cancer
• Other cancers
• Incontinence
• Prostate problems

• Use of daily prescription

• Crop task - mow fields, till 
ground, apply pesticides or 
herbicides, bale hay or 
straw, chop silage, plant 
crops, operate combine or 
cotton picker, hand harvest 
crops, or transport crops.

• Animal task - feed 
animals, milk animals, 
castrate animals, herd 
animals, transport animals, 
or other veterinarian work.Use of daily prescription

• BMI
• Sleep quality- number of nights in 

last week sleep was restless

Outcome: One or more injuries related to farm work.

Analysis

• Descriptive statistics, including means, 
frequencies, cumulative incidence rates, and 
percentages were calculated to describe thepercentages, were calculated to describe the 
distribution of injuries and potential risk factors in 
the cohort. 

• The association between farmwork-related injury 
and potential risk factors was assessed by the 
generalized estimating equations (GEE)generalized estimating equations (GEE) 
regression method for repeated measures in order 
to account for the within subject correlation and 
time dependent covariates.
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Table 1. Demographic characteristics of farmers in KY & SC by wave* (2002-2005).

* Total numbers may exceed baseline as a small number of participants joined the study after 
wave 1.

Table 2. Cumulative distribution of farmwork-related injury type by gender across 
waves.
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Table 3. Cumulative incidence rate of sustaining at least one farmwork-related injury across all 
waves and unadjusted parameter estimates, odds ratios, and 95% confidence intervals from 
univariate GEE regression analysis for demographic, health-related, and work practice factors.

Table 3. Cumulative incidence rate of sustaining at least one farmwork-related injury across all waves and 
unadjusted parameter estimates, odds ratios, and 95% confidence intervals from univariate GEE regression 
analysis for demographic, health-related, and work practice factors..
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Table 3. Cumulative incidence rate of sustaining at least one farmwork-related injury across all waves and 
unadjusted parameter estimates, odds ratios, and 95% confidence intervals from univariate GEE 
regression analysis for demographic, health-related, and work practice factors.

Table 3. Cumulative incidence rate of sustaining at least one farmwork-related injury across all waves 
and unadjusted parameter estimates, odds ratios, and 95% confidence intervals from univariate GEE 
regression analysis for demographic, health-related, and work practice factors. 
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Table 4. Adjusted parameter estimates, odds ratios, and 95% confidence intervals from 
multivariate GEE regression analysis. 

Conclusions
• Race has no effect on farmwork-related injury in this 

cohort.
• Increase in age decreases odds of farmwork-related injury 

overall.
• Chronic health problems prevalent among older farmers 

yet they continue to work.
• Poor sleep quality increases odds of injury; similar results 

reported (Spengler et Al., 2004; Choi et Al., 2006)
Diff i i j l d f l• Differences in injury among males and females are 
present even after controlling for hours worked.  
– Interaction between gender and certain farm tasks.
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Strengths/Limitations

• Strengths
– Model incorporates time dependent covariates for 

f k d h i h l h di ifarm tasks and chronic health conditions.
• Limitations

– Data collected based upon self report.
– Little information on severity of injury (large 

proportion of injury in ‘other’ category).p opo o o ju y o e c ego y).
– Limitations on specific circumstance of individual 

injury events.
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