
This article was downloaded by: [Stephen B. Thacker CDC Library]
On: 03 February 2015, At: 08:26
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House,
37-41 Mortimer Street, London W1T 3JH, UK

Click for updates

Journal of Agromedicine
Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/loi/wagr20

Farm Work-Related Asthma Among US Primary Farm
Operators
Jacek M. Mazureka, Gretchen E. Whitea, Chad Rodmana & Patricia L. Schleiffa

a Division of Respiratory Disease Studies, National Institute for Occupational Safety and
Health, Centers for Disease Control and Prevention, Morgantown, West Virginia, USA
Published online: 30 Jan 2015.

To cite this article: Jacek M. Mazurek, Gretchen E. White, Chad Rodman & Patricia L. Schleiff (2015) Farm Work-Related
Asthma Among US Primary Farm Operators, Journal of Agromedicine, 20:1, 31-42, DOI: 10.1080/1059924X.2014.976729

To link to this article:  http://dx.doi.org/10.1080/1059924X.2014.976729

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the “Content”) contained
in the publications on our platform. However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness, or suitability for any purpose of the
Content. Any opinions and views expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the Content should not be relied upon and
should be independently verified with primary sources of information. Taylor and Francis shall not be liable for
any losses, actions, claims, proceedings, demands, costs, expenses, damages, and other liabilities whatsoever
or howsoever caused arising directly or indirectly in connection with, in relation to or arising out of the use of
the Content.

This article may be used for research, teaching, and private study purposes. Any substantial or systematic
reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any
form to anyone is expressly forbidden. Terms & Conditions of access and use can be found at http://
www.tandfonline.com/page/terms-and-conditions

http://crossmark.crossref.org/dialog/?doi=10.1080/1059924X.2014.976729&domain=pdf&date_stamp=2015-01-30
http://www.tandfonline.com/loi/wagr20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/1059924X.2014.976729
http://dx.doi.org/10.1080/1059924X.2014.976729
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


Journal of Agromedicine, 20:31–42, 2015
ISSN: 1059-924X print/1545-0813 online
DOI: 10.1080/1059924X.2014.976729

Farm Work-Related Asthma Among US Primary
Farm Operators

Jacek M. Mazurek, Gretchen E. White, Chad Rodman, and Patricia L. Schleiff
Division of Respiratory Disease Studies, National Institute for Occupational Safety and Health,

Centers for Disease Control and Prevention, Morgantown, West Virginia, USA

ABSTRACT. The objective of this study was to estimate the prevalence of current asthma and the
proportion of current asthma that is related to work on the farm among primary farm operators. The
2011 Farm and Ranch Safety Survey data were used to produce estimates and prevalence odds ratios.
An estimated 5.1% of farm operators had asthma. Of these, 15.4% had farm work-related asthma.
Among operators with farm work-related asthma, 54.8% (95% confidence interval [CI]: 41.8%–68.2%)
had an asthma attack in the prior 12 months and 33.3% (95% CI: 21.2%–45.4%) had an asthma attack
that occurred while doing farm work. Of those who had an asthma attack that occurred while doing farm
work, 65.0% associated their asthma attack with plant/tree materials. This study provides updated infor-
mation on asthma and the proportion of current asthma that is related to work on the farm and identifies
certain groups of farm operators that might benefit from workplace asthma prevention intervention.

KEYWORDS. Agriculture, asthma, epidemiology, health surveys, occupational health

INTRODUCTION

Asthma is one of the most common diseases
in the United States. In 2010, 8.2% (18.7 mil-
lion) of adults aged 18 years and older had
current asthma.1 Asthma is associated with con-
siderable morbidity, mortality, and cost.1–3 In
2007, there were 7.2 million physician office
visits, 1.1 million emergency department vis-
its, 299,000 hospitalizations, and 3,262 deaths
related to asthma in adults.4 Among currently
employed adults who had at least one asthma
attack in the past 12 months, asthma was asso-
ciated with an average annual 14.2 million lost

This article not subject to US copyright law.
The findings and conclusions in this report are those of the authors and do not necessarily represent the

views of the Centers for Disease Control and Prevention.
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HG 900.2, Morgantown, WV 26505, USA (E-mail: JMazurek1@cdc.gov).

work days in 2008.4 In 2007, the total cost of
asthma to society was estimated at $56 billion.3

Work-related asthma includes occupational
asthma (new-onset asthma or the recurrence of
previously quiescent asthma induced by expo-
sures at work) and work-exacerbated asthma
(preexisting or concurrent asthma worsened by
factors in the workplace).5 Work-related asthma
is associated with serious adverse economic
and health consequences.6–8 Adults with work-
related asthma have higher unemployment rates
than adults without asthma, higher mean number
of days with asthma symptoms, trouble sleep-
ing because of asthma, and activity limitation
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32 ASTHMA IN PRIMARY FARM OPERATORS

due to asthma.7,9 Persons with work-related
asthma may need to change or leave employ-
ment and thus lose income and benefits. In
addition to socioeconomic consequences, work-
related asthma has been associated with disabil-
ity, poor health-related quality of life, and mor-
tality.8,10,11 A review of population-based stud-
ies estimates that 7% to 51% (median 17.6%)
of adult-onset asthma is attributable to occupa-
tional exposures such as vapors, gas, dust, and
fumes.12 Work-related asthma is associated with
over 400 causative agents.13

Work on a farm is associated with exposure
to a variety of irritants and allergens that can
cause or aggravate respiratory symptoms and
diseases, including asthma. Organic and inor-
ganic dusts, particulate matter, microbial agents,
gasses, volatile organic compounds (VOCs),
cleaning agents, fertilizers, and feed additives
are frequently present in agricultural settings.14

In 2007, there were 2.2 million farms
and 3.3 million farm operators in the United
States.15 Historical data from the US Third
National Health and Nutrition Examination
Survey (NHANES III) 1988–1994 indicated that
asthma prevalence for the farm-related occu-
pations (i.e., farm operators, managers, and
supervisors; and farm and nursery workers) was
3.6%.16 Based on data collected in 1993 from
California farm operators, Schenker et al. doc-
umented that 7.8% of operators had current
doctor-diagnosed asthma.17 Using data from the
2006 Farm and Ranch Safety Survey, we pre-
viously reported that 4.9% of primary farm
operators have current asthma and that 24.8%
of primary farm operators with current asthma
had asthma that may be related to work on the
farm.18

In 2006, the National Institute for
Occupational Safety and Health (NIOSH)
sponsored the Farm and Ranch Safety Survey to
better understand the magnitude and scope of
adult agricultural injuries. The survey was con-
ducted as part of the NIOSH Agricultural Injury
and Health Initiative and the NIOSH Childhood
Agricultural Injury Prevention Initiative. It col-
lected information on asthma, asthma attacks
and attacks that occurred while doing farm
work, and asthma-related unscheduled health
care visits, including hospitalizations and

emergency room visits. In 2011, the Farm and
Ranch Safety Survey was repeated and included
additional questions on asthma attacks on the
farm and associated tasks and exposures.

The National Occupational Research Agenda
(NORA) is a partnership program conducted
by NIOSH to stimulate innovative research and
improved workplace practices. The NORA plan
for the US agriculture, forestry, and fishing
industries focuses on surveillance; vulnerable
populations; and outreach, communication, and
partnerships.19 Of the nine strategic goals, the
surveillance-related goal seeks to “describe: the
nature, extent, and economic burden of occupa-
tional illnesses, injuries, and fatalities; occupa-
tional hazards; and worker populations at risk
for adverse health outcomes.” To address this
NORA goal, we estimate the prevalence of cur-
rent asthma and the proportion of current asthma
that is related to work on the farm among US
primary farm operators using data from the
2011 Farm and Ranch Safety Survey.

METHODS

The US Department of Agriculture National
Agricultural Statistics Service (NASS) con-
ducted a random telephone survey of active
farm operations for NIOSH in 2011. Of the
25,000 farm operations selected for the sur-
vey, 7,497 (30.0%) could not be reached by
telephone during the survey period and 5,103
(20.4%) refused to participate in the survey.
After excluding 1,190 (4.8%) nonactive farms,
the remaining 11,210 (44.8%) active farm oper-
ations were surveyed. Data were self-reported
either by the primary farm operator or the oper-
ator’s spouse; no children were interviewed.
Primary farm operator was defined as the indi-
vidual who runs the farm, making day-to-
day management decisions.20 The adjusted sur-
vey response rate, excluding noncontacts, was
70.8%. The data are owned and retained by the
US Department of Agriculture.

Definitions

Survey participants were determined to have
lifetime asthma if they have ever been told by
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a doctor, nurse, or other health professional that
they had asthma. Operators with lifetime asthma
were further asked about age at asthma diag-
nosis and if they currently have asthma. Those
with current asthma were asked whether a doc-
tor, nurse, or other health professional ever told
them that their asthma was related to their work
on the farm. If the answer was “yes,” opera-
tors were considered to have farm work-related
asthma. They were also asked whether they
have had one or more asthma attacks requiring
the use of an inhaler or other medical treat-
ment in the last 12 months and, if so, whether
the asthma attack occurred while doing farm
work. Those who reported an asthma attack
were asked to describe what they were doing
when the asthma attack occurred. We used
this information to categorize exposures asso-
ciated with asthma attacks according to the
Association of Occupational and Environmental
Clinics (AOEC) Exposure Code System (avail-
able at http://www.aoecdata.org/Default.aspx).

Current smokers were defined as those who
smoked at least 100 cigarettes in their lifetime
and smoked cigarettes either every day or some
days at the time of the survey. Former smokers
were those who smoked at least 100 cigarettes
in their lifetime but are no longer smokers.
Nonsmokers included those who smoked less
than 100 cigarettes in their lifetime.

Survey participants were asked about their
farm acreage and value of sales and responses
were categorized by the NASS coders. Farms
were classified based on the largest source of
revenue for the farm. Farm operators report-
ing their largest source of revenue from swine,
dairy, beef cattle, sheep or goats, equine, poultry,
aquaculture, and other animals were classified
as operating livestock farms. Farm operators
reporting their largest source of revenue from
grains, tobacco, cotton, vegetables, fruits or
nuts, nursery or greenhouse, cutting Christmas
trees, and other crops or hay were classified as
operating crop farms.

Statistical Analysis

Population-based estimates were calculated
using survey weights to account for unequal
selection probabilities, unit nonresponse, and

poststratification. Farms were stratified within
census regions of the United States, and post-
stratified by value of sales according to the
NASS sampling methodology. Prevalence and
proportions with corresponding 95% confidence
intervals (CIs) were estimated. Weighted bivari-
ate analyses were performed using the Rao-Scott
chi-square test of independence to test the differ-
ences in the distribution of proportions. Using
multivariate logistic regression, we estimated
prevalence odds ratios (PORs) for the associa-
tions between current asthma that may be farm
work-related and age, sex, second job, census
region, farm acreage, value of sales, and farm
type. In the model we included second job
because of its potential as a second source of
agents that could cause or exacerbate asthma
and farm type because of the differences in farm
location by census region.21–23 Marital status
and smoking status were not included in the
logistic regression model because the estimated
numbers of operators with farm work-related
asthma in these two groups were not reliable (the
relative standard error for the estimates >50%).
All tests were two-sided, with P < .05 con-
sidered significant. Analyses were conducted
using SAS software version 9.3 (SAS Institute,
Cary, NC).

RESULTS

In 2011, of the 2.2 million primary farm oper-
ators, 94.7% were over 40 years old (mean age:
59.9 years), 83.7% were males, 83.5% were
married or living with a partner, 60.3% were
nonsmokers, and 51.7% did not have a sec-
ond job. Operators were approximately equally
divided between managing livestock (51.1%)
and crop (48.9%) farms and were more likely to
manage smaller farms with less than 101 acres
(63.7%) and less than $10,000 in value of sales
(55.0%) (Table 1).

An estimated 2.5% of primary farm operators
had unknown or missing information on asthma.
Compared with those who provided informa-
tion, operators with missing data on asthma
were slightly older (mean age: 66.0 years versus
59.8 years; P < .0001) and more likely to have
a second job (72.2% versus 48.6%; P < .0001).
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34 ASTHMA IN PRIMARY FARM OPERATORS

TABLE 1. Select Characteristics of Primary Farm Operators and Prevalence of Current Asthma

Characteristic No. in
samplea

Estimated primary farm operators Current asthma
prevalence

No. (in 1,000s) %b (95% CI) %b (95% CI)

Total 11,210 2,181 100.0 5.1 (4.5–5.6)
Age group (years)

16–39 626 113 5.3 (4.7–5.9) 3.8 (1.9–5.6)
40–64 6,427 1,270 59.6 (58.3–60.8) 5.0 (4.2–5.8)
65–99 3,909 749 35.1 (33.9–36.3) 5.5 (4.6–6.5)

Sex
Male 9,538 1,823 83.7 (82.8–84.7) 4.6 (4.1–5.2)c

Female 1,653 354 16.3 (15.3–17.2) 7.3 (5.6–9.1)
Marital status

Married or living with a partner 9,264 1,802 83.5 (82.6–84.5) 5.0 (4.4–5.7)
Widowed, divorced, separated 1,304 266 12.4 (11.5–13.2) 5.3 (3.7–6.9)
Single, never married 533 89 4.1 (3.6–4.6) 5.3 (2.7–8.0)

Smoking status
Current smoker 872 200 9.4 (8.6–10.2) 6.1 (3.8–8.4)
Former smoker 3,069 645 30.3 (29.1–31.5) 5.5 (4.5–6.5)
Nonsmoker 6,985 1,281 60.3 (59.0–61.5) 4.7 (4.1–5.4)

Second job
Yes 4,879 1,041 48.3 (47.0–49.6) 4.8 (4.0–5.7)
No 6,216 1,114 51.7 (50.4–53.0) 5.3 (4.6–6.1)

Regiond

North 2,866 142 6.5 (—e) 5.4 (4.4–6.4)
Midwest 2,520 796 36.5 (—) 4.3 (3.4–5.2)f

South 2,851 916 42.0 (—) 5.2 (4.2–6.2)
West 2,973 327 15.0 (—) 6.6 (5.6–7.5)

Farm acreage
<101 5,907 1,389 63.7 (62.8–64.6) 5.3 (4.5–6.1)
101–999 4,368 666 30.5 (29.6–31.4) 4.6 (3.8–5.4)
≥1,000 935 126 5.8 (5.4–6.1) 5.1 (3.4–6.7)

Farm value of sales
<$10,000 3,451 1,201 55.0 (53.1–57.0) 5.3 (4.4–6.2)
$10,000–$99,999 4,827 600 27.5 (26.9–28.2) 5.3 (4.5–6.0)
≥$100,000 2,932 380 17.4 (16.8–18.1) 4.2 (3.3–5.0)

Farm typeg

Livestock 5,450 1,113 51.1 (49.8–52.3) 5.3 (4.5–6.1)
Crop 5,760 1,068 48.9 (47.7–50.2) 4.9 (4.1–5.7)

Note. 95% CI = 95% confidence interval.
aUnweighted sample size. Differences between the total number of subjects and the 11,210 participants in the survey
resulted from missing data (248 for age, 19 for sex, 109 for marital status, 284 for smoking status, 115 for second job,
280 for current asthma).
bWeighted to the national population of primary farm operators using the survey sample weights for each participant.
cMales versus females, P = .0009.
dNorth: Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, and
Vermont; Midwest: Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North Dakota, Ohio, South
Dakota, and Wisconsin; South: Alabama, Texas, Arkansas, Delaware, District of Columbia, Florida, Georgia, Kentucky,
Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, Virginia, and West Virginia;
West: Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington,
and Wyoming.
eFarm counts considered a population measure, no confidence interval calculated.
fMidwest versus West, P = .001.
gLivestock farm type includes swine, dairy, beef cattle, sheep/goats, equine, poultry, aquaculture, and other animal; crop
farm type includes grains, tobacco, cotton, vegetables, fruits/nuts, nursery/greenhouse, cut Christmas trees, and other
crops/hay.
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Mazurek et al. 35

An estimated 5.1% of primary farm opera-
tors had current asthma. The mean age at current
asthma diagnosis was 33.9 (range: 1–84) years.
Current asthma prevalence was significantly
higher among female than male operators (7.3%
versus 4.6%; P = .0009) and among operators
managing farms in the West than in the Midwest
(6.6% versus 4.3%; P = .001) (Table 1).

Among primary farm operators with current
asthma, an estimated 51.0% (95% confidence
interval [CI]: 45.3%–56.7%) had an asthma
attack in the prior 12 months. The proportion
of operators having an asthma attack was higher
among operators who were former smokers than
current or nonsmokers, those who had a second
job than those who did not have a second job,
those who managed farms in the North than in
other regions, those who managed farms with
<101 acres than >101 acres, and those who
managed farms with <$10,000 value of sales
than farms with ≥$10,000 value of sales, but
these differences were not statistically signifi-
cant (Table 2).

Of operators with current asthma, 15.4%
were ever told by a doctor, nurse, or other health
professional that their asthma was related to
their work on the farm (Table 2). The proportion
of current asthma that may be farm work related
was significantly higher among nonsmokers
than former smokers, operators managing farms
with ≥1,000 acres than farms <101 acres or
101–999 acres, and managing farms with an
annual value of sales ≥$100,000 than farms with
<$10,000 or $10,000–$99,999 value of sales
(Table 2).

Multivariate associations between farm work-
related asthma and second job, census region,
farm acreage, value of sales, and farm type
among primary farm operators with current
asthma are shown in Table 2. After controlling
for other variables, proportion of current asthma
that may be farm work related remained asso-
ciated with region, farm acreage, and value of
sales.

The mean age of farm operators with farm
work-related asthma was 59.7 (range: 34–84)
years and their mean age at asthma diagnosis
was 31.6 years. Most operators with farm work-
related asthma were males (83.9%), married
or living with a partner (87.2%), nonsmokers

(77.5%), had a second job (51.2%), and oper-
ated livestock farms (52.5%). Significantly more
operators with farm work-related asthma man-
aged farms located in the South or West than in
the North, farms with <101 or 101–999 acres
than with ≥1,000 acres, and farms with
<$10,000 or with $10,000–$99,999 in value
of sales than with ≥$100,000 value of sales
(Table 3).

Among operators with farm work-related
asthma, 54.8% (95% CI: 41.4%–68.2%) had
an asthma attack in the prior 12 months
and 33.3% (95% CI: 21.2%–45.4%) had an
asthma attack that occurred while doing farm
work. Of operators who had an asthma attack
that occurred while doing farm work, 65.0%
reported that plant/tree materials triggered their
asthma attacks. Farm work reported during these
asthma attacks included baling hay or straw,
handling grain or animal feed, bush/brush hog-
ging, corn planting, or cutting grass/weeds.
Other exposures were reported by a small
number of operators (estimated proportions of
attacks associated with these exposures were not
reliable) and include miscellaneous chemicals,
physical factors, animal material, and mold.

DISCUSSION

This cross-sectional study indicates that 5.1%
of primary farm operators had current asthma.
Similar asthma prevalence among farmers and
rural populations has been reported from other
studies.24–27 Within these studies, prevalence
of current asthma among farmers ranged from
2.7% to 7.7%. This finding is similar to that
previously reported using the 2006 Farm Safety
Survey data (4.9%; 95% CI: 4.4%–5.4%) and
is lower than the estimated national prevalence
of current asthma among adults employed at
any time in the prior 12 months (7.2%).18,28

Several factors have been proposed that may
explain the lower prevalence of asthma in farm-
ers and include the healthy worker effect among
farmers (i.e., susceptible persons may leave
dusty work areas early in the course of the
job, leaving behind a relatively less susceptible
group of workers who are potentially more able
to tolerate the work environment)17,29 and the
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38 ASTHMA IN PRIMARY FARM OPERATORS

TABLE 3. Distribution of Primary Farm Operators With Farm Work-Related Asthma by Select
Characteristics

Characteristic %a 95% CI

Total 100.0
Age group (years)

16–39 4.4 (0.7–8.1)b

40–64 64.7 (64.7–77.5)
65–99 30.9 (30.9–43.5)

Sex
Male 83.9 (74.9–92.8)
Female 16.1 (7.2–25.1)b

Marital status
Married or living with a partner 87.2 (78.7–95.7)
Widowed, divorced, separated 9.8 (1.8–17.8)b

Single, never married —c —
Smoking status

Current smoker 2.0 (0.1–3.9)b

Former smoker 20.5 (10.3–30.6)d

Nonsmoker 77.5 (67.2–87.8)
Second job

Yes 51.2 (37.8–64.6)
No 48.8 (35.4–62.2)

Regione

North 12.0 (7.1–16.8)f

Midwest 31.7 (19.2–44.2)
South 36.7 (22.3–51.1)
West 19.6 (11.7–27.5)

Farm acreage
<101 49.0 (35.5–62.5)g

101–999 35.2 (22.8–47.6)
≥1,000 15.8 (7.5–24.1)

Farm value of sales
<$10,000 47.0 (33.2–60.7)h

$10,000–$99,999 22.2 (13.4–31.0)
≥$100,000 30.8 (19.9–41.7)

Farm typei

Livestock 52.5 (39.2–65.9)
Crop 47.5 (34.1–60.8)

Note. 95% CI = 95% confidence interval.
aWeighted to the national population of primary farm operators using the survey sample weights for each participant.
bEstimate may be unreliable because the relative standard error for the estimated number of operators with farm work–
related asthma is 30%–50%.
cEstimate suppressed because the relative standard error for the estimated number of operators with farm work–related
asthma >50%.
dNever smoker versus former smoker, P = .007; current versus former/never smokers not assesses because the estimate
may be unreliable.
eNorth: Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, and
Vermont; Midwest: Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North Dakota, Ohio, South
Dakota, and Wisconsin; South: Alabama, Texas, Arkansas, Delaware, District of Columbia, Florida, Georgia, Kentucky,
Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, Virginia, and West Virginia;
West: Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington,
and Wyoming.
fFarms in South versus farms in North, P = .03; farms in West versus farms in North, P = .02.
gFarms with <101 acres versus farms with ≥1,000 acres, P < .0001; farms with 101–999 acres versus farms with
≥1,000 acres, P = .01.
hFarms with ≥$100,000 value of sales versus farms with <$10,000 value of sales, P < .001; farms with ≥$100,000 value
of sales versus farms with $10,000–$99,999 value of sales, P < .0001.
iLivestock farm includes swine, dairy, beef cattle, sheep/goats, equine, poultry, aquaculture, other animal; crop farm includes
grains, tobacco, cotton, vegetables, fruits/nuts, nursery/greenhouse, cut Christmas trees, other crops/hay.
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“hygiene” hypothesis (i.e., early in life expo-
sure to bacterial and viral agents through contact
with other children or farm animals result in a
reduced incidence of atopy and asthma).30–36

In this study, over half of the primary farm
operators with current asthma had an asthma
attack requiring the use of an inhaler or other
medical treatment in the last 12 months. These
results are consistent with other studies report-
ing that 49.1% of adults with current asthma had
an asthma attack in 2010.2

Of primary farm operators with current
asthma, 15.4% had asthma that may be related
to work on the farm. This proportion is greater
than the proportion of current asthma that is
work-related asthma among all ever-employed
adults that was estimated using data from the
Behavioral Risk Factor Surveillance System
(BRFSS) Asthma Call-back Survey conducted
in 38 states and the District of Columbia (9.7%)
and lower than that previously reported using
the 2006 Farm and Ranch Safety Survey data
(24.8%).7,18 Although some of the differences
between the populations may be due to dif-
ferences in survey methodologies, both BRFSS
and Farm and Ranch Safety Survey used similar
question on health care professional diagnosis of
work-related asthma (BRFSS Asthma Call-back
Survey questionnaires are available at http://
www.cdc.gov/brfss/acbs/index.htm). Thus, it is
unlikely that differences in methodologies can
explain the substantially greater proportion of
asthma that may be work related in farm oper-
ators. The differences can be explained, in part,
by the presence of exposures (e.g., dusts, agri-
cultural chemicals, bacteria, fungi, toxic gases)
at substantially higher concentrations in agri-
culture than in other industries.14,30 The reason
for the lower proportion of current asthma that
may be farm work related found in this study is
unclear. Longitudinal follow-up studies of chil-
dren of farmers or new farmers could confirm
this change.

We found that female primary farm oper-
ators have a significant higher prevalence of
current asthma than male farm operators. These
findings are consistent with our previous report
that an estimated 62.8% of ever-employed
adults with asthma in 38 states and District of
Columbia are females.11 In addition, although

we found a higher proportion of asthma that
is farm related for male operators than for
female operators (16.9% versus 10.4%), this dif-
ference was not statistically significant. This
was consistent with a report by Torén and
Blanc where proportion of asthma that could
be attributed to occupational exposures was
9.1% for males and 11.5% for females.12

Moreover, we found that among operators with
farm work-related asthma 83.9% were males.
This finding is slightly higher than previously
reported results from California, Massachusetts,
Michigan, and New Jersey work-related surveil-
lance systems where 68.6% of individuals with
work-related asthma in the agriculture, forestry,
and fishing industry were males.37 Other stud-
ies from work-related asthma surveillance sys-
tems reported that more of the work-related
asthma patients are females.38,39 However, in
these reports no separate results for men
and women by industry and occupation were
presented.

The prevalence of current asthma among pri-
mary farm operators was not associated with the
farm size or annual value of sales. However,
the proportion of farm operators with cur-
rent asthma that may be farm work related
increased with increasing farm size and value of
sales. In addition, more operators with asthma
that may be farm work related operated farms
located in the North. No information on possible
factors (e.g., farm operator’s recognition of the
asthma work-relatedness, opportunities to dis-
cuss asthma work-relatedness with health care
providers, access and barriers to medical care,
health insurance, income, presence of occupa-
tional health medical surveillance on the farm,
number of hours spent doing farm activities) that
might explain these differences was available.
More research is needed to better understand the
current findings that the proportion of current
asthma that may be farm work related is greater
among operators managing larger farms, farms
with greater value of sales, and farms located in
the North.

In this study, smoking prevalence among
farm operators was 9.2% and was lower
than the 2011 estimate for all US working
adults (19%) and for all working adults in
the agriculture, forestry, fishing, and hunting
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40 ASTHMA IN PRIMARY FARM OPERATORS

industry (18.5%).40 Lower smoking prevalence
among farmers and other agricultural indus-
try workers has been previously reported.26 It
is likely that some operators use smokeless
tobacco. In 2005, an estimated 8.8% of working
adults in the agriculture, forestry, fishing, and
hunting industry used smokeless tobacco.41 No
data were available to assess smokeless tobacco
use among farm operators in this study.

Early identification of persons with work-
related asthma is essential for preventing wors-
ening of symptoms and outcomes. Patients with
sensitizer-induced work-related asthma may
need to be removed from exposure in addition
to other asthma management. For those with
irritant-induced asthma management should aim
at optimizing treatment and reducing the expo-
sure to workplace triggers. Moreover, the diag-
nosis of work-related asthma should be consid-
ered an occupational sentinel health event and
serve as a warning signal that other workers in
the same workplace may also be exposed and
that implementation of primary preventive mea-
sures may be warranted (eg, elimination, substi-
tution, process modification, respirator use, and
engineering control).5 If elimination of expo-
sures is not feasible, other preventive measures
play an important role in reducing exposures.
Studies showed that providing education on
occupational health and safety (e.g., safety train-
ing, familiarity with material safety data sheets,
knowledge of legislation) and asthma causes
and prevention (e.g., recognition of respiratory
hazards, work/environmental hygiene practices,
use of respirators) is feasible and effective, and
has a positive effect on farmer health and farm
practices.42–46 In addition, in workplaces with
high prevalence and incidence of work-related
asthma, implementation of medical surveillance
(i.e., secondary prevention) may assist in mea-
suring the impact of primary prevention and,
in work environments with potential exposure
to sensitizers, in early detection of sensitized
workers.5,47

This cross-sectional study has some limi-
tations. The Farm and Ranch Safety Survey
was designed to collect data only on pri-
mary farm operators and no information on
other farm workers was available. Diagnosis
of asthma or asthma in relation to farm work

was not validated; thus, estimates may be sub-
ject to misclassification. Also, information on
race/ethnicity or family income was not avail-
able to assess their associations with asthma
and asthma attacks. Moreover, the survey was
designed to allow for both self- and proxy report.
No information was available to assess the num-
ber of proxy responses and their potential bias.
In addition, although the survey asked for infor-
mation on asthma attack in the prior 12 months,
some respondents may report events outside this
time frame, thus overestimating our results.48

Finally, because of small sample sizes result-
ing in unreliable estimates, we could not include
marital status and smoking status in the logis-
tic regression models, estimate the prevalence
of current asthma by specific farm type, and
examine associations between asthma attack and
specific exposures on the farm.

This study documents the prevalence of
current asthma and farm work-related asthma
among US primary farm operators in 2011. The
results suggest that the proportion of farm oper-
ators with current asthma that may have farm
work-related asthma is higher than the propor-
tion of US ever-employed adults with current
asthma who have work-related asthma. In addi-
tion, the proportion of farm work-related asthma
varies by farm size, value of sales, and region,
indicating that certain groups of farm operators
might experience greater benefits than others
from work-related asthma prevention interven-
tions. Future studies should examine operators’
asthma history and work-related factors to fully
characterize the burden of work-related asthma
among primary farm operators.
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