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ABsTRACT. The National Health Interview Survey (NHIS) is a multipurpose household survey
of the U.S. civilian non—institutionalized population conducted annually since 1957. From
1986 to 1994, over 450,000 U.S. workers, age 18 years and older, participated in a probability
sampling of the entire non—institutionalized U.S. population; variables collected included a
range of measures of acute and chronic disability. The objective of the present study was to
assess predictors of health status, and acute and chronic disability for farmers and pesticide
applicators (pesticide—exposed workers) compared to all other U.S. workers using the
1986-1994 NHIS. After adjustment for sample weights and design effects using SUDAAN,
several measures of acute and chronic disability and health status were modeled with multiple
logistic regression. Farmers (n = 9576) were significantly older compared to all other U.S.
workers (n =453,219) and pesticide applicators (n = 180). Farmers and pesticide applicators
had a higher proportion of males, whites, and Hispanics and were less educated. After
adjusting for age, gender, race—ethnicity, and education, compared to all other workers,
farmers were significantly less likely to report acute and chronic disability and health
conditions, while pesticide applicators were more likely to report chronic disability, health
conditions, and poor health. Given the cross—sectional nature of the data and the significant
job demands of farming, both leading to a relative healthy worker effect, the present results
indicate that at any point in time, farmers report less acute and chronic disability, compared
to other U.S. workers, whereas pesticide applicators report similar or poorer health.
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ri et al., 1998; Drever, 1995), very little health status and disability related re-
search has been performed on the U.S. workforce as a whole, due to the lack of
large and appropriately selected samples. Therefore, when studying the health status of
the U.S. worker, particular industry/worker group and/or geographic constraints have ap-
plied. In addition, there has been relatively little research on different age, race—ethnicity,

A Ithough nationwide research has been performed in other countries (Kagamimo-
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and female subpopulations, as well as socio—economic class, of the U.S. workforce as a
whole. Recent research from different sources has shown that older age, racial—ethnic
group, lower socio—economic class, and even some female subpopulations are at in-
creased risk for disability compared to their white male counterparts (Austin et al., 1995;
Landen and Hendricks, 1992; Zwerling et al., 1996; Bollini and Siem, 1995; Oman et al.,
1999; Zwerling et al., 1995; Zwerling et al., 1998). Large databases with appropriate sam-
pling methodology have not been available to examine and control for these many subpo-
pulations among the U.S. workforce.

The National Health Interview Survey (NHIS) is a multipurpose household survey of
the U.S. civilian non—institutionalized population conducted annually since 1957. From
1986 to 1994, over 450,000 U.S. workers, age 18 years and older, participated in a
probability sampling of the entire non—institutionalized U.S. population. Data included
a range of measures of acute and chronic disability collected for all participants. The
NHIS database allows for cross—sectional and trend analysis of the aggregate morbidity
data; thus, it represents a unique opportunity to explore new research hypotheses and to
use the data as a surveillance tool to evaluate time trends and occupational disease in the
U.S. for the past two decades in both genders and in a variety of racial-ethnic
subpopulations.

As would be expected among workers exposed to neurotoxins, previous work with
farmers and other pesticide—exposed workers has shown higher rates of acute and chronic
neurologic diseases (McConnell, 1994; Maroni and Fait, 1993). In addition, the risks of
fatal and non—fatal accidents are increased in pesticide—exposed occupational popula-
tions, possibly related in some cases to the concomitant exposure to neurotoxic chemicals
in dangerous workplaces (Fleming et al., 2003; Wesseling et al., 2001; Zwerling et al.,
1995; Cantor and Silberman, 1999). Additional acute and chronic health effects of
pesticide exposure include dermatoses (both allergic and irritant contact dermatitis) and
respiratory problems such as asthma and upper respiratory tract irritation (Brackbill et
al., 1994; Mark et al., 1999; Beaumont et al., 1995; O’Malley, 1997; Hoppin et al., 2003).
Other chronic health effects include cancer, lung disease, possible immunotoxicity,
reproductive problems, aplastic anemia, and chronic skin diseases (Fleming et al., 1999a;
Maroni and Fait, 1993; Fleming and Herzstein, 1997; Acquavella et al., 1998; Repetto
and Baliga, 1997; Dich et al., 1997).

There have been almost no studies using large databases of pesticide—exposed
workers such as farmers and pesticide applicators on a national or even regional scale in
the U.S. (Blair et al., 1993; Fleming et al., 1999b; Brackbill et al., 1994; Beaumont et al.,
1995; Alavanja et al., 1994; NIOSH, 1997; Pesatori et al., 1994; U.S. DHHS, 1998;
Cantor and Silberman 1999; Kross et al., 1996); the majority of these studies have
focused on occupational mortality, rather than the extent of morbidity and disability. The
primary objective of the present study was to assess health status as well as acute and
chronic disability indicators for farmers and pesticide applicators compared to all other
U.S. workers using the NHIS database.

Materials and Methods

The National Health Interview Survey (NHIS) is a continuous multipurpose and
multistage probability area survey of the U.S. civilian non—institutionalized population
living at addressed dwellings (Kaminski and Spirtas, 1980; Botman and Jack, 1995;
NCHS, 2000). Each week, a probability sample of households is interviewed by trained
personnel to obtain information about the characteristics of each member of the
household (Liao et al., 1998).
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This dataset is anonymous and publicly available through the National Center for
Health Statistics (NCHS). Although there are no human subject considerations in the use
of this dataset per the NCHS, an official waiver was obtained from the University of
Miami School of Medicine Human Subjects Committee.

During the 1986-1994 study period, annual NHIS survey response rates reportedly
ranged from 95% to 98% (Massey et al., 1989). In the majority of cases (63%), the
participants themselves answered all the questions, and for the remaining participants the
responses were obtained from their relatives or other proxies. For simplicity, in the
present study both self-reported and proxy-reported data are referred to as “reported.”

Information on employment during the two weeks prior to the interview was collected
for all persons 18 years of age or older in order to determine the person’s employment
status. As utilized by other investigators, all subjects age 18 years and older who had
worked or reported having jobs, both paid and unpaid, during the two weeks prior to the
NHIS survey were considered “currently employed” (Kaminski and Spirtas, 1980;
Zwerling et al., 1997; Brackbill et al., 1988). “Farmer” and “pesticide applicator” were
defined using Standardized Occupational Codes (SOC codes) provided in the NHIS
database: SOC 455 for pesticide applicators and SOC 473-7, 479, 484-5, 488-9, 517 for
farmers (NCHS, 1989). For the purpose of this study, both farmers and pesticide
applicators were identified as “pesticide—exposed workers” and compared to “other
occupations.” Age was used either as a continuous or as a discrete variable based on
tertiles of its frequency distribution in the study data set. Educational level was included
as a measure of socio—economic class (Keller, 2001) and was grouped into three
categories based on the highest grade completed: less than 12th grade, 12th grade, and
more than 12th grade.

In the NHIS, a chronic condition was recorded if the respondent had a health problem
that was detected at least three months before the interview or if it was a condition that
would normally last at least three months. Acute conditions were defined as illnesses or
injuries lasting less than three months and involving either seeking medical attention or
one or more days of restricted activity.

Information for the prior two weeks and for the prior 12 months was collected on
restricted—activity days, bed days, doctor visits, and hospital stays. Study—generated
variables of the number of days, doctor visits, and hospital episodes were also included.
Restricted—activity days were defined as those days during which the respondent reduced
usual activities for all or most of the day due to illness; bed days were counted in the
restricted—activity days as well as separately recorded as days during which all or most
of the day was spent in bed. Health status indicators included a general question rating
health status as excellent, very good, good, fair, or poor.

In the NHIS, disability was defined as any reported temporary or long—term reduction
of a person’s activity as a result of an acute or chronic condition. Restricted activity, bed
disability, and work loss all denote varying degrees of disability and are not independent
variables. As Kaminski and Spirtas (1980) noted using earlier NHIS data for
occupational disability evaluation, a day of bed disability or work loss would also be
considered a day of restricted activity, but the converse is not necessarily true. For
example, a person’s activity may be restricted in the sense that s’/he may not be able to
do heavy lifting, but this may not necessarily keep her/him in bed or away from work.

For the present analyses, measures of acute and chronic disability and health status
were defined by NHIS variables adapted by the investigators. Acute disability was
defined in terms of restricted—activity days in the prior two weeks (0 vs. > 1), bed days
in the prior two weeks (0 vs. > 1), and lost work days in the prior two weeks due to illness
or injury (0 vs. > 1). Chronic disability was defined in terms of doctor visits in the prior
12 months (0 to 3 vs. > 4) and hospitalizations in the prior 12 months (0 vs. > 1). Health
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status was defined in terms of health self-rated as excellent, very good, or good vs. fair
or poor (0 vs. 1) and the number of reported health conditions (0 vs. > 1). Analyses were
performed to compare the different industry/occupation groups with respect to each of
the above health and disability indicators in two different ways: without and with
adjustment for potential confounders (i.e., age, gender, race/ethnicity, and level of
education).

Statistical Methods

Because of the multistage sampling design, all analyses were performed with
adjustment for sample weights and design effects using the SUDAAN statistical package
(RTI, 2001). The sample weights used were those required for the analysis of data from
combined survey years and were calculated as specified by Botman and Jack (1995). The
statistical techniques used included t—tests and one—way analysis of variance (ANOVA)
for comparison of means of variables with normal or approximately normal distributions;
and chi-squared analyses for comparisons of proportions or assessment of associations
between discrete variables.

Multiple logistic regression analyses were used for the assessment of predictors of
acute and chronic disability indicators, poor or fair health status, and presence of health
conditions. Since all the health indicators used in the present analyses could have been
reported by a proxy (family member), all initial logistic regression models included a
variable indicating responder status (proxy vs. self-report). Also included in the initial
models were terms corresponding to the interaction between the main independent
variable, occupation, and responder status. None of the regression coefficients for the
interaction terms or the responder status variable were statistically significant in any of
the models analyzed. Therefore, the multiple logistic regression results included
hereinafter (results section and table 3) correspond to seven independent models: one for
each of the three acute disability indicators, one for each of the two chronic disability
indicators, and one for each of the two health status indicators. Each of these seven
models included occupation (farmers, pesticide applicators vs. all other workers) as the
main independent variable, and the following covariates: age (45-64 years and 65+ years
vs. 18-44 years), gender (female vs. male), race—ethnicity (white Hispanic, black
non—Hispanic, all other vs. white non—Hispanic), and education (12th grade and >12th
grade vs. <12th grade). Of note, for this study, “other race” included other, Aleutian
Eskimo/American Indian, Asian/Pacific Islander, and unknown race; “white non—His-
panic” included non—Hispanic and unknown ethnicity; and there were 4179 (0.9%)
persons without educational status information whose data were not used in the
multivariate analyses.

Results

There were a total of 462,975 persons age 18 years and older who reported working
within the two weeks prior to their participation in the 1986-1994 NHIS surveys
(table 1). Among these U.S. workers, 215,842 (46.6%) were women. The overall mean
age +=SD was 38.9 +12.9 years.

Within the NHIS worker cohort, there were 9576 farmers and 180 pesticide
applicators. There were 7 (3.9%) female pesticide applicators, and 1772 (18.5%) female
farmers. At the time of the NHIS interview, farmers were significantly older than
pesticide applicators (44.1 +£16.2 vs. 38.6 £12.7 years; p < 0.001) and than the “other
occupations” cohort (44.1 £16.2 vs. 38.8 £12.8 years; p < 0.001). As a pesticide—ex-
posed occupational group, farmers plus pesticide applicators were significantly older
compared to the “other occupations” cohort (43.9 £16.2 vs. 38.8 £12.8 years; p < 0.001).
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Table 1. Sociodemographic characteristics of farmers, pesticide applicators, and
other workers: The 1986-1994 National Health Interview Surveys (NHIS).

Pesticide—Exposed Workers (n = 9756)

All Other
Farmers Pesticide Applicators Totallal Workers
Demographic Variable (n=9576) (n =180) (n=9756) (n = 453219)
Age, years (mean £SD) 44.1 +16.2 38.6 £12.7 43.9 £16.2 38.8£12.8
Gender
Female, n (%) 1772 (18.5) 7(3.9) 1779 (18.2) 214063 (47.2)
Race
White, n (%) 8727 (91.1) 149 (82.8) 8876 (90.9) 372363 (82.2)
Black, n (%) 376 (3.9) 27 (15.0) 403 (4.1) 56157 (12.4)
Other, n (%) 473 (4.9) 4(2.2) 477 (4.9) 24699 (5.4)
Hispanic, n (%) 1175 (12.3) 21 (11.7) 1196 (12.3) 33066 (7.3)
Education
<12 grade, n (%) 3019 (31.9) 38 (21.2) 3057 (31.3) 61146 (13.6)
12 grade, n (%) 4135 (43.6) 82 (45.8) 4217 (43.2) 176620 (39.3)
>12 grade, n (%) 2322 (24.5) 59 (32.9) 2381 (24.4) 211384 (47.1)

[e] Total = pesticide—exposed workers, i.e., farmers plus pesticide applicators.

Note: For all discrete variables, all comparisons between farmers vs. pesticide applicators, farmers vs. all other
workers, pesticide applicators vs. all other workers, and pesticide—exposed workers vs. all other workers are
statistically significant (chi squared p—value <0.001).

The proportion of females was significantly lower (p < 0.001) among farmers (18.5%)
and among pesticide applicators (3.9%) than among all other U.S. workers (47.2%).
Compared to pesticide applicators, farmers were significantly more likely to be white
race (91.1% vs. 82.8%; p < 0.001) and of Hispanic ethnicity (12.3% vs. 11.7%; p < 0.001);
however, farmers were significantly less likely to have completed greater than a 12 grade
education (24.5% vs. 32.9%; p < 0.001). Compared to other U.S. workers, pesticide—ex-
posed workers (i.e., farmers plus pesticide applicators) were significantly more likely to
be white race (90.9% vs. 82.2%; p < 0.001) and of Hispanic ethnicity (12.3% vs. 7.3%;
p < 0.001), but they were significantly less likely to have completed greater than a 12th
grade education (24.4% vs. 47.1%; p < 0.001).

Given the significant differences found in the preceding bivariate analyses,
occupation was assessed as a predictor of each of the seven health indicators of interest
after adjusting for age, gender, race—ethnicity, and education. The results of the
multivariate regression analyses are presented in table 3, which shows the effect of each
of the independent variables on disability. These results are briefly summarized in the
following paragraphs, which focus on the role of the main independent variable,
occupation, as an independent predictor of disability.

Acute Disability

As defined above, acute disability indicators associated with an acute condition were
measured over the two—week period prior to the interview based on restricted—activity
days, bed days, and lost work days, each ultimately defined as a summary dichotomous
measure. Table 2 shows that, in general, the pesticide—exposed workers reported
significantly less acute disability compared to all other U.S. workers. As shown in table 3,
after controlling for age, gender, race—ethnicity, and educational level, compared to all
other workers, farmers were significantly less likely and pesticide applicators were
apparently less likely to experience any of the measures of acute disability.
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Table 2. Acute and chronic disability measures and health status indicators for farmers, pesticide
applicators, and other workers: The 1986-1994 National Health Interview Surveys (NHIS).

Pesticide—Exposed Workers (n = 9756)

Pesticide All Other
Farmers Applicators Totallel Workers
Disability and (n=9576) (n=180) (n=9756) (n =453219)
Health Status Variable n (%) n(%) n (%) n (%)
Acute disability (prior two weeks)
>1 restricted—activity days 588 (6.1) 12 (6.7) 600 (6.2) 39356 (8.7)*
>1 bed days 273 (2.9) 6 (3.3) 279 (2.9) 21807 (4.8)*
>1 lost work days 376 (3.9) 9 (5.0) 385 (3.9) 27502 (6.1)*
Chronic disability (prior 12 months)
>4 doctor visits 1659 (17.3) 33(18.3) 1692 (17.3) 103491 (22.8)*
>1 hospitalizations 592 (6.2) 8 (4.4) 600 (6.2) 23003 (5.1)*
Health status
Self-rated fair or poor health 841 (8.8) 17 (9.4) 858 (8.8) 27249 (6.0)*

>1 health condition reported 3528 (36.8) 73 (40.6) 3601 (36.9) 172036 (37.9)**

[e] Total = pesticide—exposed workers, i.e., farmers plus pesticide applicators.

* Comparisons between farmers vs. pesticide applicators, farmers vs. all other workers, pesticide applica-
tors vs. all other workers, and pesticide—exposed workers vs. all other worker are statistically significant
(chi squared p-value < 0.001).

** Comparisons between farmers vs. pesticide applicators vs. all other workers (chi squared p-value =
0.06), and pesticide—exposed workers vs. all other worker (chi squared p—value = 0.03).

Chronic Disability

Chronic disability indicators associated with a chronic condition were measured by
evaluating reports over the prior 12 months of doctor visits and hospitalizations, each
ultimately defined as a summary dichotomous measure. In general, the pesticide—ex-
posed workers reported significantly fewer doctor visits than all other workers, but the
results were reversed for hospitalizations (table 2). As shown in table 3, after controlling
for age, gender, race—ethnicity, and educational level, compared to all other U.S. workers,
farmers were significantly less likely to report a high number (4 or more) of doctor visits,
and slightly more likely to report one or more hospitalizations in the 12 months preceding
the interview. The results for pesticide applicators were the reverse of those for farmers
but were not statistically significant.

Health Status

Health status was measured by reported health status and by the report of health
conditions, each ultimately defined as a summary dichotomous measure. The proportion
of those reporting fair or poor health was significantly higher among pesticide—exposed
workers than among all other workers. However, these two groups were comparable with
respect to the proportion reporting a health condition (table 2). After controlling for age,
gender, race—ethnicity, and educational level (table 3), farmers were significantly less
likely to report a health condition, although they rated their health as worse compared to
all other U.S. workers. Although not significant, pesticide applicators were more likely
to rate their health as fair or poor, and also more likely to report at least one health
condition.

Discussion

The present study evaluated acute and chronic disability indicators and reported health
status of farmers, pesticide applicators, and all other U.S. workers during 1986-1994
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Table 3. Results of multiple logistic regression analyses of disability and health measures
among workers: The 1986-1994 National Health Interview Surveys (NHIS).

Acute Disability

Chronic Disability

Measureslal Measures[b] Health Status
Restricted Bed Lost Work Doctor  Hospitali-  Self-Rated  Health
Independent  Activity Days Days Visits zations Poor Health Conditions
Variable Days OR OR OR OR OR OR OR
Categories  (95% Cl) (95% CI) (95% CI)  (95% Cl) (95%Cl)  (95% ClI)  (95% CI)
Occupation
All other 1.00 1.00 1.00 1.00 1.00 1.00 1.00
workers
Farmers 0.78 0.71 0.73 0.82 1.04 1.08 0.92
(0.70-0.87) (0.61-0.82) (0.65-0.83) (0.76-0.88) (0.92-1.16) (0.96-1.23) (0.86-0.98)
Pesticide 0.83 0.81 0.90 1.21 0.88 1.35 1.34
applic’rs  (0.45-1.53) (0.35-1.85) (0.45-1.80) (0.80-1.83) (0.42-1.86) (0.80-2.30) (0.97-1.86)
Age
18-44 1.00 1.00 1.00 1.00 1.00 1.00 1.00
45-64 0.88 0.78 0.85 1.29 155 2.21 1.56
(0.86-0.91) (0.76-0.81) (0.83-0.88) (1.26-1.31) (1.50-1.60) (2.15-2.28) (1.53-1.58)
65+ 0.88 0.66 0.70 214 2.72 3.01 2.57
(0.82-0.95) (0.60-0.73) (0.64-0.76) (2.04-2.24) (2.57-2.88) (2.81-3.23) (2.47-2.68)
Gender
Male 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Female 1.48 1.68 151 2.09 1.14 1.24 1.68

(1.45-1.52) (1.63-1.73) (1.47-1.55)

(2.06-2.13) (1.11-1.17)

(1.21-1.27) (1.63-1.73)

Race-ethnicity

White, 1.00 1.00 1.00 1.00 1.00 1.00 1.00
non-Hisp.
White, 0.85 0.90 0.92 0.78 0.80 1.24 0.67
Hispanic (0.79-0.92) (0.82-0.98) (0.84-0.99) (0.74-0.82) (0.73-0.88) (1.14-1.35) (0.63-0.71)
Black, 0.97 1.00 1.06 0.83 0.95 1.85 0.75
non-Hisp. (0.92-1.02) (0.94-1.07) (1.00-1.12) (0.80-0.86) (0.91-1.00) (1.74-1.98) (0.72-0.78)
All 1.00 0.99 0.98 0.96 0.83 1.27 0.91
other (0.96-1.03) (0.95-1.03) (0.95-1.01) (0.93-0.98) (0.80-0.86) (1.22-1.32) (0.89-0.94)
Education
<12th 1.00 1.00 1.00 1.00 1.00 1.00 1.00
grade
12th 0.84 0.87 0.84 0.99 0.87 0.46 0.91
grade (0.81-0.87) (0.83-0.91) (0.80-0.87) (0.96-1.02) (0.83-0.90) (0.45-0.48) (0.89-0.94)
>12th 0.88 0.91 0.78 1.16 0.75 0.25 1.00
grade (0.84-0.91) (0.86—0.95) (0.74-0.81) (1.13-1.20) (0.72-0.79) (0.24-0.26) (0.98-1.03)

[a] Prior two weeks.
[b] Prior 12 months.

Note: Each of the seven logistic regression models includes as independent variables: occupation, age, gen-
der, race—ethnicity, and education. Dependent variables are as follows: model 1 = restricted—activity days
(0 vs. > 1), model 2 = bed days (0 vs. > 1), model 3 = lost work days (0 vs. > 1), model 4 = doctor visits (0-3 vs.
> 4), model 5 = hospitalizations (0 vs. > 1), model 6 = health self-rated as excellent or good vs. fair or poor
(0 vs. 1), and model 7 = health conditions reported (0 vs. > 1).

using a sample representative of the entire adult U.S. population. As seen in previous
studies, farmers were found to be significantly older, on average, than the rest of the U.S.
workforce. This nationwide trend of an aging agricultural workforce has been confirmed
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by other sources (U.S. Bureau of Census, 1998). Compared to all other U.S. workers,
pesticide—exposed workers (i.e., farmers plus pesticide applicators) had a higher
proportion of males, whites, and Hispanics and were less well educated. However, after
controlling for age, gender, race—ethnicity, and educational level, farmers in general were
significantly less likely to report acute and chronic disability and health conditions, while
pesticide applicators were more likely to report chronic disability, health conditions, and
poor health.

In a prior study using the NHIS mortality follow—-up data, Fleming et al. (2003) found
that pesticide applicators and farmers, in general, were at lower risk of death compared
to other U.S. workers, and farmers were at lower risk of death than pesticide applicators.
Compared to all other U.S. workers, pesticide—exposed workers were generally less
likely to die from a variety of site—specific chronic diseases, including cardiovascular
diseases and tobacco—associated chronic diseases (i.e., respiratory disease and respirato-
ry cancers). However, these workers were at greater risk for accidental mortality, as well
as hematopoietic and nervous system cancers.

Brackbill et al. (1994), using NHIS data, found an increased estimated prevalence of
cardiovascular diseases, arthritis, amputations, and hearing loss among farmers
compared to all other U.S. workers. In the present analyses, after controlling for age,
gender, race—ethnicity, and education, farmers reported significantly less acute and
chronic disability, and their reported health status was comparable to all other U.S.
workers. This may represent an access to health care issue apparently common among
farmers, given the NHIS disability indicators available (Emanuel et al., 1990). However,
given the cross—sectional nature of the data and of the analyses, as well as the significant
job demands of farming, both leading to a relative healthy worker effect, this more likely
signifies that at any point in time (rather than longitudinally) farmers are, in general,
healthier than other U.S. workers. Despite the small numbers, pesticide applicators
reported worse or similar chronic and acute disability and health status compared to all
other U.S. workers.

Data Limitations

These analyses suffer from some of the data limitations seen in previous epidemiolog-
ic studies of pesticide—exposed workers. Limitations include: the self-reported and
cross—sectional nature of the data, which might lead to underestimation of the true health
situation since really sick people leave the work force (part of the healthy worker effect),
possible farmer under-reporting bias, lack of individual exposure measures, and
occupational misclassification in general, as well as misclassification of occupation—re-
lated pesticide exposures. However, self-rated health has been shown in numerous
national and international studies to be a significant independent predictor of morbidity
and mortality (Markides and Lee, 1991; Idler and Benyamini, 1997). The use of the U.S.
worker population as the major comparison population is appropriate for controlling for
the healthy worker effect and other biases (Cooper et al., 1993; Breslow and Day, 1980;
Checkoway et al., 1989; Monson, 1990; Burnett and Crouse, 1989). Previous work using
the NHIS database has shown that farmers smoke less than many other worker groups
(15% to 29% prevalence), which may explain some but not all of the study findings
(Brackbill et al., 1988; Nelson et al., 1994; Sterling and Weinkam, 1990; Lee et al., 2004).
These data were based entirely on self-report (by the individual or proxy) without
objective confirmation. Access to care issues, particularly among farmers, may be
reflected in some of the reporting of the disability indicators. The lack of these data is an
important limitation on any conclusions that can be drawn from these analyses.
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Conclusions

Researchers in occupational health are urged to seek out this important and publicly
available resource. The NHIS database and mortality follow—up represent a probability
sample of the entire U.S. population, with the ability to compare both morbidity and
mortality among U.S. workers. Furthermore, as noted by NIOSH (1997) and the British
Registrar General’s decennial reports (Drever, 1995), databases such as the NHIS
surveys and mortality follow—up can be used not only to target studies of work-related
conditions and to add to the body of evidence generated from epidemiologic studies, but
also to provide surveillance data for establishing priorities and for tracking progress
towards the elimination of preventable diseases.
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