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Physician Recognition of Work-related Asthma
Among US Farm Operators

Jacek M. Mazurek, MD, MS, PhD; Patricia L. Schleiff, MS

Background and Objectives: The occupational history of every adult patient with asthma provides
information critical to the proper diagnosis and effective prevention of work-related asthma. This study
determined the proportion of farm operators that reported an asthma attack while doing farm work
that required the use of an inhaler or other medical treatment but who had not been told by a doctor,
nurse, or other health professional that their asthma was related to work on the farm. Methods:
Asthma and asthma attack prevalences were estimated using data on a nationally representative
sample of 12,278 active farm operators who participated in the 2006 Farm and Ranch Safety Survey.
Results: An estimated 4.9% of operators reported current asthma. Of these, an estimated 24.8% had
been told that their asthma was related to work on the farm. Of those not so informed, 21.6% reported
an asthma attack at work in the 12 months prior to the interview. Conclusions: 4 large proportion of
farm operators who had not been told that their asthma was related to work on the farm experienced
an asthma attack that occurred while doing farm work. These results suggest the need for improving
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clinicians’ occupational health practices and clinician-patient communication.

(Fam Med 2010:42(6):408-13))

Asthma is one of the most prevalent chronic medical
conditions in the United States. An estimated 7.3% (16.0
million) of US adults aged > 18 years had asthma in
2006." For 2001-2003, asthma in adults resulted in an
annual average of 7.6 million physician office visits, 1.1
million emergency department visits, and more than
4,000 deaths.”? The National Heart, Lung, and Blood
Institute estimated the economic cost of asthma to be
$19.7 billion in 2007.> Between 4% and 58% (median
15%) of all adult asthma cases are attributable to oc-
cupational factors.* A 1996 study estimated the cost
of work-related asthma (WRA) to be approximately
$1.6 billion.> In addition, WRA has been associated
with acute morbidity, long-term disability, and adverse
socioeconomic outcomes.*’

WRA encompasses occupational asthma (OA), de-
fined as new-onset asthma induced by sensitizers or
irritants at work and work-exacerbated asthma (WEA),
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which is defined as preexisting or concurrent asthma
worsened by work factors. WRA is and remains under-
recognized and underdiagnosed in both developed and
developing countries.® Approximately 3.7% of all U.S.
workers identified in the 1988-1994 National Health
and Nutrition Examination Survey (NHANES) were
considered to have WRA.? Agricultural workers are
exposed to organic and inorganic dusts, infectious
agents, toxic chemicals, fertilizers, and feed additives
that can cause or aggravate respiratory symptoms and
diseases including asthma.! Exposures to these agents
may occur at concentrations substantially higher than
in most other workplaces.!“!" A 2005 study conducted
on the basis of data collected in 1993 from California
farm operators documented that 7.8% of operators
reported doctor-diagnosed asthma.!! The 1988-1994
NHANES study results indicated that 3.6% of workers
in farm-related occupations, including farm operators,
managers, supervisors, and farm and nursery workers
had WRA."?

A substantial proportion of asthma patients continue
to have symptoms and to require visits to physicians’
offices, emergency departments, or hospitalizations.?
One explanation for this is the missed opportunity to
diagnose and prevent WRA 1314
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Asthma episodes or attacks can be controlled by fol-
lowing a medical management plan and eliminating or
controlling exposures. When complete elimination of
exposures to the agent is not feasible, patients should
avoid exposure whenever possible and limit exposure,
perhaps by use of personal protective equipment, when-
ever exposure is unavoidable. Early recognition of oc-
cupational causes and triggers of asthma and control of
exposures or removal of affected individuals from these
exposures is particularly important in management of
occupational asthma because continued exposure to the
causative agent can lead to increased severity of asthma
and, rarely, death due to status asthmaticus.®'>'¢ Al-
though there is limited information on the effectiveness
of WEA treatment or preventive strategies, reduction of
the exposure to relevant workplace triggers is important
for the management of patients with WEA.¢

The diagnosis and management of WRA can be chal-
lenging. Although employers are responsible for main-
taining safe and healthful working conditions, patient
education is an essential component of asthma care and
patients are expected to take on responsibility for pre-
ventive behavior. The National Asthma Education and
Prevention Program (NAEPP) describes components
of asthma care, including teaching patients about en-
vironmental exposure control measures.'” The NAEPP
Report emphasizes that patient self-management edu-
cation should be integrated into all aspects of asthma
care.'® The education should occur in all points of care:
clinic settings, emergency departments and hospitals,
pharmacies, schools and other community settings,
and patients” homes. The Report underscores regular
review of the status of the patient’s asthma control
and teaching patients about environmental exposure
control measures.

In this paper we discuss the need for increased
awareness of these recommendations among health care
providers. We use data from the 2006 Farm and Ranch
Safety Survey on the prevalence of potential WRA and
asthma attacks while doing farm work among primary
farm operators in the United States.

Methods

The National Agricultural Statistics Service (NASS)
conducted a telephone survey of 25,000 farm opera-
tions for the National Institute for Occupational Safety
and Health in 2006. The objective of this survey was
to assess the prevalence of selected injury and health
risks on farms. The survey collected information from
14,159 farm operations, representing 56.6% of all such
operations; 6,137 (24.5%) could not be reached by
phone during the survey period, and 4,704 (18.8%) were
contacted but refused to participate in the survey. The
adjusted survey response rate, excluding non-contacts,
was 75.1%. Of the 14,159 respondents, 1,881 (13.3%)
were no longer actively farming, and 12,278 (86.7%)
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were from active farms and provided information for
analysis. Data on the operator’s health were self-report-
ed from either the primary farm operator, defined as
the individual who runs the farm, making day-to-day
management decisions,'® or the operator’s spouse. The
data are owned and retained by the US Department of
Agriculture.

Asthma prevalence was determined by an affirma-
tive response to the question “Have/Has you/the farm
operator ever been told by a doctor, nurse, or other
health professional that you/she/he had asthma?” and
current asthma prevalence was determined by a posi-
tive response to the question “Do you/Does the farm
operator still have asthma?” Participants who reported
that the operator had current asthma were asked “Have
you/was the farm operator ever told by a doctor, nurse,
or other health professional that your/her/his asthma
was related to your/their work on the farm?” (potential
WRA) and “Did you/the farm operator have one or
more asthma attacks requiring the use of an inhaler
or other medical treatment in the last 12 months?”
(asthma attack).

Participants who reported that the operator had one
or more asthma attacks in the last 12 months prior to
the interview were further asked if the asthma attack
occurred while doing farm work (“Did any such asthma
attack occur while doing farm work?” [asthma attack
at work]).

Prevalences were estimated using survey weights
determined by stratifying farms into nine regions of
the United States and post-stratifying by three groups
of value of sales of agricultural products. The weighted
analysis allowed for drawing conclusions generalizable
to the entire US farm operator population. To account
for sampling error, 95% confidence intervals were
calculated for each estimate. Statistical significance
between groups was determined by ¢ tests. To account
for sampling design, analyses were conducted using
PROC SURVEYFREQ and PROC SURVEYREG in
SAS® software version 9.2 (SAS Institute Inc, Cary,
NO).

Results

In the United States, an estimated 2.1 million farm
operations existed in 2006; 42.2% were located in the
South, 37.5%, in the Midwest, 14.1% in the West, and
6.3% in the North. Selected characteristics of primary
farm operators are shown in Table 1. Approximately
62.1% of the primary farm operators were aged 40—64
years, and 88.1% were males.

An estimated 4.9% of primary farm operators re-
ported having current asthma. Although current asthma
prevalence increased with age, differences between age
groups were not significant (Table 2). Significantly more
female than male operators reported current asthma
(8.1% versus 4.5%; P=.001). Among the four US census
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Table 1

Estimated Number of Active Primary Farm Operators,

by Selected Characteristics
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Many physicians are aware of WRA and make
appropriate diagnoses, as reflected by the number
of farm operators who were told about having
WRA. Also, there is evidence of improvement in
occupational disease recognition. A 1995 study
of health maintenance organization members
conducted by Milton and colleagues found that,

Survey Estimated Population although physicians documented a positive as-

Characteristics Respondents Number % (95% CI) sociation of asthma with work in about 5% of

Total 12,278 2,089,790 100.0 cases, none of these cases were diagnosed as oc-

Age group (years) cupational asthma by the treating physician.?! A
16-39 759 132,462 6.3 (5.8-6.9) 2001 study of a similar population by Sama and
40-64 7,608 1,296,944 | 62.1(60.9-63.2) | colleagues demonstrated that 23% of potential
65+ 3,609 611,954 29.3(28.2-30.3) | WRA cases were diagnosed as having occupa-
Unknown age 302 48,429 2.3(2.0-2.7) tional asthma.??

Gender The data presented in our study suggest that
Male 10,885 1841424 | 88.1(87.3-889) | the farm operators who were told about WRA
Female 1,381 246,331 8 (110-126) | account for 61% of the estimated total WRA
Unknown gender * 12 2,016 0.1 0.0-0.2) cases, assuming that all asthma attacks at work

Current asthma represent WRA, and that total WRA cases en-
Yes 614 101,85 49 (44-54) compasses all asthma cases for which the affected
No 11,600 LI75,153 | 943 (540-95.0) operators were told about WRA and all asthma

Unknown asthma status 64 12,786 0.6 (0.4-0.8)

* The estimate is unreliable because the relative standard error of the estimate is

>30%. All other relative standard errors are <30%.

cases involving attacks at work.

Although progress in occupational disease
identification has been made, there is a need for
better recognition of work factors in adult asthma

regions, significantly greater prevalence of current
asthma was found in the West than in the South (6.0%
versus 4.4%; P=.014).

Of the operators with current asthma, an estimated
24.8% reported ever being told by a doctor, nurse, or
other health professional that their asthma was related
to work on the farm; of these, 46.1% reported an asthma
attack while doing farm work in the 12 months prior to
the interview (Table 2). Of the 74.6% operators never
told that their asthma was related to work on the farm,
21.6% reported an asthma attack at work in the past 12
months. Significantly more farm operators who were
informed that their asthma was work-related reported
an asthma attack at work than those who were not so
informed (46.1% versus 21.6%; P<.0001).

Discussion

Health care providers can improve their management
of adult asthma by maintaining an active awareness
of the potential for work-related disease, developing
skills in taking occupational histories, establishing
routine access to occupational health resources, and
providing comprehensive education to their patients.'®*°
Control of exposure to allergens and irritants is critical
for achieving well-managed asthma.'® Patients need
to be educated about asthma causes, symptoms, and
triggers to actively participate in their asthma self-
management.'®

and improved patient education.

Our study showed that an estimated 21.6% of
operators with asthma who had not been informed that
their asthma was work-related experienced an asthma
attack while doing farm work. While the nature of our
data does not allow us to confirm work-relatedness of
these attacks, they can be considered as potentially
work-related. To the extent that they are, our findings
suggest that some operators may not be aware of asthma
triggers associated with farm work and/or may not be
sufficiently educated to manage their asthma.

Also, an estimated 46.1% of farm operators who were
informed that their asthma was related to their work
experienced asthma attacks at work. These results sug-
gest that even when physicians recognize that a patient’s
asthma is related to their work, they may not provide
guidance adequate enough to prevent all work-related
attacks, or their patient may not fully comply with any
guidance that was provided.

Given the nature of the data collected, limited to
a single time point, temporal association between
operators having been informed that they had WRA
and occurrence of asthma attack at work could not be
established. In fact, it is possible that asthma attacks
triggered physician office visits and proper management
resulted in cessation of further attacks. Factors that may
contribute to continued work-related attacks of asthma
include inadequate health care provider knowledge of
occupational causes and triggers for asthma and oc-
cupational health issues and practices. Studies indicate
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Table 2

Primary Farm Operators With Current Asthma,

by Selected Characteristics

indicate that health care providers do
not fully use the opportunity to educate
patients about asthma.?6-3

Within these studies, the percentage
of health care providers that provide
some type of asthma education for their

patients ranges from 21% to 71%. In ad-

* The estimate was suppressed because the relative standard error of the estimate exceeded 50%.

All other relative standard errors are <30%.

** North: Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New York,
Pennsylvania, Rhode Island, and Vermont; Midwest: Illinois, Indiana, lowa, Kansas, Michigan,

Survey Estimated dition, data suggest that, compared with
Respondents |  Population Prevalence L. . .

Characteristics (n=614) (101,851) % (95% CI) specialists, generalists provide less ef-
Age group (years) fective medical care, including spending
1639 31 5.166 3.9(2.1-5.7) less time to educate patients on asthma

40-64 378 62,475 484255 | self-management.’’*
65+ 202 33,888 5.5 (4.6-6.5) Because decreasing exposure to aller-
Unknown age * 3 — — | gens may significantly reduce inflamma-
Gender tion, symptoms, and the need for medi-
Male 514 81,990 4.5 (4.0-5.0) cation, and because asthma can result in
Female 100 19,861 8.1(6.0-10.1) | potentially life-threatening attacks, our
Region** results underscore an apparent need for
North 149 6,860 52(43-62) | increased instruction in occupational
Midwest 145 38,095 4.9 (40-57) | medicine in medical school curricula
South 134 39,241 44 (3.6-53) | and enhanced educational activities con-
West 186 17,654 60(5.1-69 | ducted by employers, health and safety
Asthma attack 355 62,435 61.3(56.2-664) | personnel, and health care providers.'®*
Asthma attack at work 159 28,269 27.8 (22.9-32.6) Storey and colleagues reported on a
Told that asthma is work-related 179 25,282 24.8 (20.5-29.2) successful teaching method to improve
Asthma attack at work*** 81 11,665 46.1 (36.3-56.0) occupational data collection by medical
Not told that asthma is work-related 428 76,005 746(103-790) | gstudents.® A number of occupational
Asthma attack at work**** 76 16,389 21.6 (16.2-27.0) history—taking guidance techniques ex-

ist.133436 Finally, studies demonstrate the
positive impact of patient health educa-
tion on frequency and cost of health care
use.37,38

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.

*** Prevalence estimated for farm operators projected to have ever been told that their asthma

is related to farm work.

***% Prevalence estimated for farm operators projected to have never been told that their
asthma is related to farm work; two of 428 participants had incomplete information on asthma

attack at work.

Limitations

This cross-sectional survey provides
the first national estimates of asthma for
primary farm operators. Both current
asthma and WRA prevalence estimates
presented here relied on proxy- (ie,
spouse) or self-reported survey data that

that some physicians do not receive any training in
occupational medicine. For example, approximately
32% of family medicine residency programs do not
offer occupational medicine in their curriculum despite
recommendations for such training established by
accreditation bodies.” A study of third-year medical
students’ practices found that occupational exposure
was documented in only 8% of medical charts.** Dem-
ers and colleagues reported that occupational history
was present in only 2% of 624 reviewed patients’ charts
derived from visits to 39 family physicians.”® Milton and
colleagues showed that physicians documented asking
about work-related asthma symptoms in only 15% of
medical charts of adults with asthma.?' Studies further

required individual recall of the physi-
cian’s diagnosis. Either the physician’s
diagnosis or the patient’s recall of that diagnosis might
be inaccurate, and patient reports of the details of the
communications with their physician may be unreli-
able.®?!>2 The nature of the available data did not allow
us to determine the number of proxy respondents or
to stratify the analysis by the status of the respondent
(self versus proxy), to validate asthma status, or to de-
termine whether an asthma attack at work was actually
work-related.

In addition, no information was collected on work-
related changes in symptoms, medication use, and/or
lung function to allow for a more objective identification
of operators with WEA . We considered asthma attacks
in operators who reported an asthma attack while do-
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ing farm work as potentially work-related. Although
it is likely that some exacerbations were due to work,
other causes of asthma exacerbations and non-work-
related triggers could be responsible for at least some
of these episodes.??> Moreover, although an exposure at
work could potentially trigger a delayed asthma attack
occurring after the end of a working day, the Farm
and Ranch Safety Survey was not designed to allow
comparison of the average number of exacerbations
per working day with the average number of exacerba-
tions per day off work. The use of a proxy respondent
for information on asthma diagnosis and work-related
asthma attack and the potential lack in ability to recall
asthma attack episodes in a 12-month period could lead
to under-reporting. In contrast, temporal displacement
or telescoping of infrequent but consequential events
such as an asthma attack might lead to the reporting
of events that occurred outside the 12-month period
of interest.”

There is also the possibility of non-response bias.
Nonrespondents were not contacted because the survey
was not designed to allow for a follow-back interview.
However, the age and gender distributions of participat-
ing operators were similar to that reported by the 2007
Census of Agriculture.*

Finally, because of lack of data on the operator’s
health insurance status or health care utilization prac-
tices, we were not able to examine association of health
care access with operator reporting of asthma.

Conclusions

This study identified a large proportion of farm op-
erators with asthma who had not been told by a health
professional that their asthma was related to work on
the farm but who reported an asthma attack that oc-
curred while doing farm work. This suggests the need
for improving clinicians’ occupational health-related
practices and clinician-patient communication to
educate asthma patients on work-related asthma and
asthma prevention, including, for example, the benefits
of using personal respiratory protection when exposed
to aggravating exposures.®!®#-4 Additional studies,
focusing on operators’ health care utilization or their
physicians’ asthma care and educational practices
would help to identify barriers to effective collabora-
tion of health care professionals and their patients in
asthma management.
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