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Abstract

Background: Recent technological and demographic changes in US agricul-
ture raise questions about whether the previously observed benefits of the
agricultural lifestyle persist.
Methods: In 2009, researchers conducted a household survey of 9,612 adults
(aged 20+) in a rural region of Upstate New York. Data on health status, health
behaviors, and health care access among farmers and rural nonfarm residents
were compared.
Results: After adjustment for age, gender, education, and having a regu-
lar health care provider, male farmers had elevated prevalence of asthma
(OR: 1.82, 95% CI: 1.05-3.16) and untreated chronic obstructive pulmonary
disease (COPD) (OR: 3.17, 95% CI: 1.12-9.01). Farmers had significantly lower
hypercholesterolemia (OR: 0.70, 95% CI: 0.50-0.99), but not lower prevalence
of heart disease or stroke. Farmers had lower rates of smoking (OR: 0.60, 95%
CI: 0.40-0.89) and higher rates of hard physical labor (OR: 2.61, 95% CI: 1.83-
3.72) than nonfarmers, but they had notably worse health behavior prevalence
relative to various types of screening, vaccinations, and having a regular med-
ical care provider (OR: 0.53, 95% CI: 0.39-0.71).
Conclusions: The farm population is becoming more like the rural nonfarm
population with regard to health outcomes and lifestyle, yet it remains notably
poorer with regard to prevention. Targeted outreach is needed to increase pre-
vention within the agricultural community.

Key words agriculture, health disparities, observational data, social determi-
nants of health, utilization of health services.

The health and safety hazards associated with agricul-
tural work are well documented.1 In addition to injury
resulting from machinery, animals and chemicals, farm-
ers experience elevated incidence of respiratory disease,
musculoskeletal disorders, and some types of cancer.2,3

Other studies have found lower rates of mortality and
disease among farm populations, suggesting a protec-
tive effect of farming.4,5 Certain characteristics of farm
life—high levels of physical activity, low smoking preva-
lence, and early exposures to allergens—are believed
to result in lower mortality and morbidity. In New

York State, several studies conducted between 1987 and
2003 found such a protective effect relative to chronic
disease.6-9

However, now 10-15 years later, it is uncertain
whether this so-called protective effect persists. Agricul-
ture has been undergoing a major shift over the last half
century, with a declining number of farm operations,
farmers getting older on average,10 and the nature of farm
work itself changing to a more mechanized process.11,12

These fundamental changes could affect disease incidence
in the farm population.
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Moreover, during the past 20 years, our health care
system has also changed significantly in ways that may
put farmers at a significant disadvantage for main-
taining good health. As health care has become more
expensive overall, the type of health insurance cover-
age increasingly impacts the extent and quality of medical
care received. While past research has shown farm popu-
lations to have levels of health insurance coverage com-
parable to rural nonfarm populations,13-15 farm families
have been shown to have employer-based insurance less
frequently.16 Privately purchased insurance has histori-
cally had higher out-of-pocket costs, which seems likely
to discourage health care utilization. As a number of ad-
vances in disease prevention bring forth more and more
recommendations for screening and vaccination, those
with extensive coverage for preventive care reap the ben-
efits disproportionately.

Last, with the recent emergence of e-mail and the elec-
tronic medical record, Internet connectivity has become
an important component of health care access,17 and
again the farm population seems to be left behind. While
the proportion of New York farms with Internet access is
growing,18,19 it still lags behind that of the general popu-
lation significantly.

For all of these reasons, in 2014, there is a need
to re-evaluate the health status of the farm population
relative to the general rural population. As part of its ser-
vice planning process, an agricultural health and safety
nonprofit in rural New York analyzed data from a rural
health survey conducted in 2009 in order to obtain an
up-to-date and comprehensive picture of the agricultural
population’s health, behavior, and health care access. The
research presented here compares the farm to the rural
nonfarm population on a range of demographic, health,
and health care access measures. With this analysis, we
can determine whether the farm population in rural New
York differs in health behavior and health outcomes,
and better target community outreach and prevention
activities.

Methods

Study Population

In 2009, a household survey of residents in a rural
7-county region (Chenango, Delaware, Herkimer, Madi-
son, Montgomery, Otsego, and Schoharie) of Upstate
New York was undertaken by a regional health care
network. These 7 counties were selected because they
were the 7 of 9 counties served by a large rural hospital
network that do not contain metropolitan areas of 50,000
or more persons. This definition of rural is consistent
with that used by the US Census.20

Study Design

The survey collected both household- and individual-
level health data. Details of the methodology are de-
scribed elsewhere.6,21,22 Briefly, the survey was mailed to
18,339 eligible households (permanent noncommercial
residences) and could be completed and returned by mail
or via the Internet. The random sample of eligible house-
holds was drawn from a commercially available sampling
frame (Genesys Corporation, Fort Washington, Pennsyl-
vania).

Survey Instrument

The survey was structured so that 1 individual answered
household-level questions (Internet access, well vs mu-
nicipal water, etc.) and also reported on individual-level
health indicators for all household members. Human sub-
jects’ protection approval was obtained from the Bassett
Medical Center Institutional Review Board.

Survey recipients who did not return the replacement
survey were termed “nonresponders.” This nonrespon-
der group was divided into households with and with-
out published telephone numbers. A random sample of
nonresponders with telephone numbers was selected for
contact by telephone. Nonresponders without published
telephone numbers were sampled and recontacted by
mail. Both groups were this time offered $20 to com-
plete the survey. The data from the initial responders
were combined with the data from the 2 separate non-
responder groups to form single estimates of prevalence
using a simple extension of the weighting methodology
for multistage sampling described by Neyman,23 Hanson
et al,24 and Jenkins et al.22

Survey questions were modeled after the CDC-
Behavioral Risk Factor Surveillance Study (Centers for
Disease Control and Prevention, 2013).25 Body mass in-
dex (BMI) was calculated using self-reported height and
weight. Smoking was asked relative to being a current
smoker. The condition of untreated chronic obstructive
pulmonary disease (COPD) was defined as a respondent
who reported either going to the ER for a COPD-related
problem or was admitted to the hospital for a COPD-
related problem.

Farmer Definition

Respondents were defined as “farmers” if their response
to: “Industry worked in most of life (please check one):”
was “agriculture.” Thus, retired or unemployed workers
who had worked in agriculture most of their lives were
included. In addition, if the subject chose “other” indus-
try and wrote in an agriculturally related industry, they
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were also classified as a farmer. All other respondents
were classified as “rural nonfarm” since the study region
was an almost entirely rural area.

Survey Data Analysis

Once the 2 respondent groups were created, simple uni-
variate comparisons of age, gender, and education were
made (a simplified “college/no college” variable was cre-
ated). Unadjusted odds ratios for all health conditions,
health-related lifestyle, health screenings, and health care
access were calculated using logistic regression models
with 1 independent variable. The use of logistic regression
models makes it possible to control potential confounding
variables, such as age, sex, and educational attainment.
Variables with such low overall prevalence that no stable
models could be created were removed from further con-
sideration. Based on extreme differences of age, gender,
education, and “Having a regular doctor or other health-
care provider,” odds ratios were all adjusted using these
factors and multivariate logistic regression. “Having a reg-
ular doctor or other health care provider” was included
as an adjustor because so many of the variables were re-
lated to having received a diagnosis by a medical care
provider. Multivariate logistic models were constructed
separately for men and women to explore the possibil-
ity that some of these relationships may differ between
genders. Race/ethnicity was not considered in this analy-
sis since the sample is over 95% white. As a further test
of the possible association between insurance type and
health screening behavior, a second set of logistic regres-
sion models was created including insurance type (“self-
paid insurance” yes/no) in the adjustment variables.

Results

Across the 7 study counties, there were a total of
9,612 individuals aged 20 or over, of whom 536 were
classified as farmers. While the initial response rate
was 29.3%, the use of 2 additional waves of random
sampling from among nonresponding households using
incentives increased the percentage of the population
represented by the sample to 48.3%. In addition, because
the sample was found to be significantly older than
the 7-county population, the subjects’ responses were
further weighted to more accurately represent the age
distribution of the 7-county region. Table 1 shows the
demographic characteristics of the survey sample. While
all participants had the option of responding via Internet,
overall the utilization was so low (5.3%) that response
mode was removed from further consideration.

As shown in Table 1, there were important de-
mographic differences between farmers and rural

Table 1 Demographics and Education Level—Farm Versus Nonfarm Ru-

ral Comparisons, Central New York State, 2009a

Farm Sample Nonfarm Rural Sample

Sample size 536 9,076

Median age 55.2 51.2

Male, n (%) 388 (74.8) 4,228 (47.3)

Female, n (%) 146 (25.2) 4,812 (52.7)

Education (%)

Less than high school 12.9 4.6

High school 56.1 42.4

2-year college 18.5 21.9

4-year college or higher 11.6 28.8

Vocational school 0.9 2.3

aAnalysis included adults 20+ years to correspond to the 7-county census

population categories used in weighting. All percents are weighted.

nonfarmers. The farm sample was somewhat older and
considerably more likely to be male. The nonfarm rural
population was also twice as likely to have completed 4
years of college (11.6% among farmers vs 28.8% among
rural nonfarmers), while farmers were 3 times as likely
to have left school before high school graduation (12.9%
among farmers vs 4.6% among rural nonfarmers).

Access to Health Care

As shown in Table 2, farmers were less likely to have a
regular doctor or health care provider (OR: 0.53, 95%
CI: 0.39-0.71), and they also were significantly less likely
to visit a dentist for routine care (OR women: 0.50, OR
men: 0.79). They were also less likely to have health
insurance through an employer (OR: 0.41, 95% CI:
0.31-0.53) and more likely to have individually pur-
chased insurance (OR: 2.77, 95% CI: 1.94-3.96). While
the crude odds ratio for having Medicare is elevated for
farmers (OR: 1.38, 95% CI: 1.04-1.83), when adjusted
for age and other demographic factors, this difference was
eliminated.

Lifestyle and Vaccinations

Table 3 shows lifestyle and disease prevention behaviors.
Adjusted, farmers smoked significantly less (OR: 0.60,
95% CI: 0.40-0.89) and had significantly more days of
hard physical labor (OR women: 3.97, OR men: 2.27).
There were no differences in overweight, obesity, or
leisure exercise.

Screening Behavior

All of the screening indicators in Table 3 showed odds ra-
tios of less than 1 for farmers for both genders, indicating
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Table 2 Farm Versus Nonfarm Rural Comparisons of Insurance and Health Care Access, Central New York State, 2009

Crude Adjusteda Adjusteda Women Only Adjusteda Men Only

Insurance/Health Care Access

Has a regular doctor or health care provider 0.53 (0.39-0.71) 0.58 (0.42-0.79) 0.39 (0.22-0.71) 0.64 (0.44-0.93)

Self-paid insurance 2.77 (2.02-3.80) 2.77 (1.94-3.96) 2.53 (1.31-4.89) 2.90 (1.90-4.42)

Medicare 1.38 (1.04-1.83) 0.90 (0.57-1.40) 0.78 (0.34-1.78) 0.93 (0.54-1.59)

No insurance 1.34 (0.93-1.95) 1.16 (0.77-1.75) 1.34 (0.60-2.98) 1.11 (0.69-1.80)

Did not obtain care due to cost 1.15 (0.70-1.88) 0.90 (0.53-1.55) 1.12 (0.40-3.12) 0.83 (0.44-1.58)

Medicaid 0.96 (0.58-1.57) 1.05 (0.63-1.78) 0.93 (0.37-2.37) 1.10 (0.58-2.06)

Insurance from other source 0.82 (0.41-1.62) 0.68 (0.33-1.37) 0.79 (0.21-2.98) 0.66 (0.29-1.51)

Internet in the home 0.48 (0.37-0.63) 0.64 (0.47-0.86) 0.70 (0.39-1.26) 0.61 (0.43-0.87)

Insurance through employer 0.41 (0.31-0.53) 0.53 (0.39-0.70) 0.48 (0.27-0.86) 0.54 (0.38-0.75)

Statistically significant at P < .05 in bold.
aAdjusted for age, sex, college/no college, and having a regular medical care provider.

Table 3 Lifestyle and Screening Behaviors, Farm Versus Nonfarm Rural Comparison, Central New York State, 2009

Crude Adjusteda Adjusteda Women Only Adjusteda Men Only

Lifestyle and Vaccinations

Current smoker (yes/no) 0.79 (0.55-1.15) 0.60 (0.40-0.89) 0.74 (0.33-1.69) 0.55 (0.34-0.87)

Overweight (BMI < 25/BMI � 25) 1.37 (1.00-1.88) 1.06 (0.76-1.47) 1.33 (0.75-2.39) 0.97 (0.65-1.43)

Obesity (BMI < 25/BMI � 30) 0.92 (0.68-1.24) 0.96 (0.71-1.31) 0.95 (0.53-1.71) 0.97 (0.67-1.38)

Leisure exercise (days �3/days >3) 0.97 (0.66-1.45) 1.10 (0.73-1.65) 1.56 (0.74-3.27) 0.95 (0.58-1.55)

Hard physical labor (days �3/days >3) 2.99 (2.13-4.20) 2.61 (1.83-3.72) 3.97 (1.91-8.27) 2.27 (1.51-3.41)

Pneumonia shot (5 years) 1.33 (0.97-1.83) 1.02 (0.70-1.50) 0.75 (0.36-1.57) 1.14 (0.72-1.80)

Flu shot (12 months) 0.88 (0.67-1.15) 0.89 (0.65-1.20) 0.85 (0.49-1.49) 0.88 (0.60-1.27)

Screening Behaviors

Visited dentist for routine care (12 months) 0.51 (0.39-0.66) 0.70 (0.52-0.93) 0.50 (0.29-0.88) 0.79 (0.56-1.11)

BP checked (2 years) 0.62 (0.44-0.85) 0.64 (0.44-0.94) 0.48 (0.24-0.97) 0.71 (0.45-1.14)

Colonoscopy (5 years) 0.71 (0.52-0.95) 0.55 (0.39-0.78) 0.56 (0.29-1.06) 0.55 (0.37-0.84)

Fasting glucose test 0.80 (0.58-1.11) 0.77 (0.54-1.08) 0.90 (0.49-1.65) 0.70 (0.46-1.06)

Nonfasting glucose test 0.58 (0.29-1.16) 0.61 (0.30-1.25) 0.70 (0.19-2.56) 0.54 (0.23-1.29)

Glucose tolerance test 0.32 (0.08-1.36) 0.45 (0.11-1.91) 0.59 (0.08-4.40) 0.33 (0.04-2.59)

Rectal exam (2 years) 0.82 (0.60-1.12) 0.69 (0.47-1.02) – 0.69 (0.47-1.02)

PSA test (2 years) 0.86 (0.62-1.19) 0.71 (0.47-1.07) – 0.71 (0.47-1.07)

Mammogram (2 years) 0.85 (0.51-1.42) 0.76 (0.43-1.36) 0.76 (0.43-1.36) –

Pap smear (3 years) 0.58 (0.34-0.99) 0.85 (0.48-1.51) 0.85 (0.48-1.51) –

BMI, body mass index; BP, blood pressure; PSA, prostate-specific antigen. Statistically significant at P < .05 in bold.
aAdjusted for age, sex, college/no college, and having a regular medical care provider.

that farmers had poorer screening behaviors. However,
only blood pressure (BP) checked (OR women: 0.48,
95% CI: 0.24-0.97), colonoscopy (OR men: 0.55, 95% CI:
0.37-0.84), and Pap smear (OR women: 0.58, 0.34-0.99)
were statistically significant.

Chronic Health Conditions

As shown in Table 4, while farmers had higher preva-
lence of several health conditions (OR > 1.0), most
were not statistically significant. Only asthma in men
(OR: 1.63, 95% CI: 1.04-2.75) and untreated COPD in
men (OR: 2.75, 95% CI: 1.11-6.82) were significant
after adjustment. Poor mental health days among men

(OR: 1.77, 95% CI: 0.90-3.50) had an elevated OR that
approached but did not reach statistical significance.
Farmers had significantly lower prevalence of only 1
health condition, hypercholesterolemia (OR: 0.70, 95%
CI: 0.50-0.99). This was only significant when genders
were pooled.

The odds ratios for visiting the dentist for routine care
(BP check, colonoscopy, and Pap smear) were not af-
fected by controlling for insurance type (data not shown).
Further, controlling for smoking status, self-reported
body mass index (BMI), leisure physical activity, and hard
physical labor (data not shown) also did not affect the
crude odds ratios for disease, lifestyle, and screening be-
havior.
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Table 4 Male Farmers Have Elevated Frequency of Untreated COPD and Asthma, FewOther Differences—Farm Versus Nonfarm Rural Central New York

State, 2009

Crude Adjusteda Adjusteda Women Only Adjusteda Men Only

Health Conditions

Untreated COPD 3.26 (1.37-7.78) 2.75 (1.11-6.82) 1.67 (0.21-13.13) 3.17 (1.12-9.01)

Emphysema 1.75 (0.84-3.64) 1.17 (0.54-2.53) 0.77 (0.10-5.85) 1.24 (0.53-2.90)

Stroke 1.71 (0.91-3.24) 1.31 (0.67-2.57) 0.65 (0.10-4.09) 1.57 (0.76-3.24)

Heart disease 1.46 (0.96-2.13) 0.96 (0.61-1.51) 1.49 (0.62-3.58) 0.84 (0.50-1.42)

COPD 1.42 (0.74-2.72) 1.12 (0.57-2.21) 1.72 (0.54-5.46) 0.91 (0.39-2.10)

Asthma 1.23 (0.79-1.91) 1.63 (1.04-2.57) 1.36 (0.61-3.04) 1.82 (1.05-3.16)

Arthritis 1.22 (0.90-1.65) 1.03 (0.73-1.46) 1.63 (0.88-3.01) 0.84 (0.55-1.29)

Injured in last 12 months 1.21 (0.78-1.88) 1.14 (0.73-1.79) 1.29 (0.49-3.37) 1.14 (0.69-1.90)

Lost 1+ permanent teeth 1.17 (0.87-1.58) 0.93 (0.67-1.27) 0.90 (0.49-1.67) 0.91 (0.63-1.32)

High blood pressure 1.04 (0.78-1.38) 0.77 (0.56-1.07) 0.56 (0.28-1.13) 0.88 (0.61-1.27)

Diabetes 1.01 (0.63-1.62) 0.71 (0.43-1.18) 1.07 (0.42-2.74) 0.61 (0.33-1.12)

Chronic back pain 0.94 (0.65-1.35) 0.81 (0.55-1.17) 0.62 (0.28-1.38) 0.88 (0.58-1.36)

Poor mental health days 0.92 (0.49-1.73) 1.08 (0.57-2.05) 0.10 (0.004-2.19) 1.77 (0.90-3.50)

High cholesterol 0.88 (0.64-1.20) 0.70 (0.50-0.99) 0.67 (0.34-1.32) 0.73 (0.49-1.08)

Depression 0.70 (0.43-1.13) 0.88 (0.54-1.44) 0.54 (0.21-1.43) 1.13 (0.63-2.02)

Anxiety disorder 0.60 (0.32-1.13) 0.75 (0.39-1.44) 0.67 (0.23-1.96) 0.84 (0.37-1.90)

COPD, chronic obstructive pulmonary disease. Statistically significant at P < .05 in bold.
aAdjusted for age, college/no college, and has a regular doctor or health care provider.

Discussion

Having a Regular Health Care Provider

The most dramatic difference between the farm and non-
farm population was the prevalence of having a regular
doctor or health care provider. This indicator was selected
because it is a marker of regular, consistent utilization of
health care, and it has been shown to be related to better
health.26 This question was modeled after one from the
CDC Behavioral Risk Factor Surveillance System. It is re-
lated to the Healthy People 2010 indicator “Having a reg-
ular doctor or health care provider.” The existing nation-
wide estimate (2007) for this factor is 76.3%, while the
goal is 83.9%.27 The subjects in this study (both farming
and nonfarming) had levels slightly below these goals.

While “Having a regular doctor or health care provider”
is used by the CDC, few other studies have collected
data on this indicator, and none have examined it within
the farm population. Because having a regular health
care provider is to some extent mediated by one’s health
(individuals with chronic disease have more reason to
have a regular health care provider), we examined
prevalence of having a regular health care provider
among those not reporting any chronic disease. While
roughly one-quarter of the farmers without disease
(males: 25.2%, females: 28.6%) reported having a
regular health care provider, among the rural nonfarm
population it was closer to one-third (males: 32.8%,
females: 36.7%). This finding suggests that the rural
nonfarm population may be more willing to engage with

the health care system for prevention purposes or in
anticipation of future needs. Farmers in this study appear
to be more likely to use the health care system in re-
sponse to a health problem as opposed to when they are
healthy. Very little published research exists on health
care utilization by farmers; however, one telling study
from Australia found that outreach to farmers resulted in
medical referral for 60% of men and 70% of women.28

While further research is needed to understand farmer
decision making around health care seeking, it is notable
that other research has found that farmers tend to view
health in terms of one’s ability to work in preference to def-
initions such as “absence of pain” and “absence of major
disease.”29 If the farm population in rural New York also
views health in terms of the ability to work, it would not
be at all surprising there would be a reluctance to engage
with the health care system until illness or injury inter-
feres with one’s ability to work. Future research should
explore farmer conceptions of health and wellness to ex-
plain the results found here.

Another result of interest was the fact that the farm
population has similar overall health insurance coverage
prevalence to the rural nonfarm population, but a much
lower prevalence of employer-based insurance. This is in
agreement with the previous research by Park et al in
Iowa.16 While employer-based health insurance does not
always provide greater benefits and lower deductibles,
prior to the 2014 implementation of the Affordable Care
Act, individually purchased health insurance was known
to require the largest out-of-pocket payments, which
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could be a disincentive to receive preventive care or
to have a regular medical care provider.30 Future re-
search with a larger sample is needed to identify the spe-
cific characteristics of the agricultural population that can
explain these differences.

Disease Status

There were few disease outcomes among farmers that
were significantly different from the nonfarm popula-
tion: only asthma, untreated COPD, and hypercholes-
terolemia. The only area in which elevated incidence is
consistently found is respiratory disease, which corre-
sponds to our study results.31-35 There is currently ample
research implicating both organic and inorganic irritants
in the farm environment as the cause.36-38 In general,
the literature is mixed on the question of whether farm-
ers have better chronic disease outcomes than the rural
population, or about the same.39-42 The only other major
potential disease source is farm chemicals (particularly
pesticides), with some studies finding a connection be-
tween pesticide use and certain cancers, Parkinson’s dis-
ease, and diabetes.43-47 However, these effects appear to
be limited to the subgroup of farmers who regularly han-
dles chemicals, and so it is not surprising that these dis-
eases do not have higher incidence in this study of the
general farm population.

Lifestyle and Screening Factors

While farmers still appear to exercise more (doing
farm work) and smoke less, they do not obtain regular
screening and vaccinations with the same frequency as
the general rural population. It is possible that the
negative effects of these behaviors on chronic disease
prevalence are mitigated by the lower smoking and
higher exercise rates among farmers. No single factor
in the logistic models could explain associations with
farm status. However, there could be socioeconomic or
cultural influences. Unfortunately, this study was not
able to measure such factors in order to better explain
the difference in prevention behavior between farm and
nonfarm rural populations.

Implications

It seems that whatever advantages may be conferred to
the farm population in rural New York by an agricultural
lifestyle are diminishing to the point where the popula-
tion’s health status is nearly indistinguishable from that
of the nonfarm population. On the other hand, screen-
ing and other forms of secondary prevention lag signif-
icantly within the farm population, most notably with

having a regular health care provider. Overall, these data
suggest that New York farmers are not only less engaged
with their own health care than nonfarmers, but they
are also less engaged than farmers in other regions of the
United States.14,16,31 Although the study did not measure
health care availability directly, it is very unlikely that
differential access to care can account for these observed
differences. This is because the entire 7-county study re-
gion is in the catchment area of a single integrated health
care network.

The New York Center for Agricultural Medicine and
Health has established a mobile health screening unit that
can travel to remote rural locations where farmers and
their families can easily access services. This study indi-
cates that the most critically needed mobile services are
blood pressure measurement, patient education and sup-
port for farmers with respiratory conditions, dental hy-
giene, referral and support in obtaining a regular primary
health care provider, and encouragement of participants
to obtain colonoscopy and Pap smear screening when ap-
propriate. In addition, since many farmers reported hav-
ing privately purchased health insurance, an insurance
coverage review would be appropriate given the lower
rates and greater coverage that may now be available
with the implementation of the Affordable Care Act.

Limitations

These results must be interpreted with caution in light of
the self-reported nature of the data, and in particular the
difficulty of precisely measuring certain indicators such as
smoking and physical activity. However, since this study
is a comparison of 2 groups that are equally subject to
these limitations, the differences between the groups are
nonetheless noteworthy. The fact that farm exposure was
measured using the survey response “worked in agricul-
ture most of life” is also a limitation. Given that there
could be a broad range of farm exposures within than
definition, it would seem that the analysis would only
identify large differences between farm and nonfarm
populations. It must also be recognized that this com-
parison is as much about the agricultural population as a
demographic group as it is about the effect of farm expo-
sures themselves. This is because there is no way to con-
trol for all of the demographic differences between the
2 populations in the analysis without a much larger
study.

Conclusions

While differences in disease status are found between
farmers and rural nonfarmers only for a few conditions,
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significant differences are widespread among prevention
indicators. The agricultural population performs more
poorly in having a regular medical care provider, ob-
taining dental care, and obtaining health screening, even
when controlling for demographic differences. These are
all areas where outreach and education can have an im-
pact, if appropriate networks within the agricultural com-
munity are utilized.
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Zwolak A, Daniluk J. Chronic obstructive pulmonary

disease in farmers and agricultural workers—an

overview. Ann Agric Environ Med. 2011;18(2):

310-313.

35. Von Essen SG, Banks DB. Life-long exposures on the

farm, respiratory symptoms, and lung function decline.

Chest. 2009;136(3):662-663.

36. Reynolds SJ, Nonnenmann MW, Basinas I, et al.

Systematic Review of Respiratory Health Among Dairy

Workers. J Agromedicine. 2013;18(3):219-243.

37. Hoppin JA, Umbach DM, Long S, et al. Respiratory

disease in United States farmers. Occup Environ Med.

2014;71(7):484-491.

38. May S, Romberger DJ, Poole JA. Respiratory health

effects of large animal farming environments. J Toxicol

Environ Health B Crit Rev. 2012;15(8):524-541.

39. Park H, Sprince NL, Jensen C, Whitten PS, Zwerling C.

Health risk factors among Iowa farmers. J Rural Health.

2002;18(2):286-293.
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