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Abstract
Objective—To examine whether health status and obesity prevalence differ by race or ethnicity
and health care workforce category.

Methods—Data representing US health care workers aged 20 to 64 between 1982 and 2004 were
retrieved from the Integrated Health Interview Series. Trends, as well as disparities, in health
status and obesity are examined by workforce category using logistic regression.

Results—Self-reported health status of health care workers has declined over time and the
prevalence of obesity is rising. Moreover, there is a clear social gradient across workforce
categories, which is widening over time. Within workforce categories, there are significant racial
disparities in health status and prevalence of obesity.

Conclusions—Health of health care workers needs to be taken into account when setting
policies intended to increase access to health care and create a healthy diverse workforce.

Substantial health disparities have been documented for the general US population, with
numerous studies showing racial or ethnic disparities in health status, health behaviors, and
mortality.1–7 Yet there is a dearth of research on health disparities among health care
providers. One recent study calculated morbidity rankings for over 200 occupations. The
authors found that several of the more prestigious health professions (eg, physicians,
dentists, pharmacists) were among the lowest in morbidity ranking, whereas nurse aids and
licensed practical nurses were among the 10 highest morbidity rankings.8 However, little is
known about racial disparities in health within the health care workforce. Given the
importance of the health care workforce to a healthy population, there may be additional
cause for concern if health disparities among health care workers mirror that of the general
population.

Changes in technology, increasingly complicated disease management, and an aging
population have all contributed to a significant growth in the demand for health care
services.9–11 This rapid and persistent rise in the demand for health services has outpaced
the supply of health care workers, leading to a significant health care workforce shortage.
Moreover, these unfilled positions have resulted in an increase in the current health care
workers’ workload. For example, Bhargavan and Sunshine12 found that the average
radiologist’s annual clinical workload has increased by around 13% from 1995–1996 to
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1998–1999. Other studies have found that the increased workload for health care workers
generates burnout and stress, which in turn may harm the health and well-being of health
care workers.13,14

Frontline health care workers face a wide range of hazards on their job, including stress,
needle stick injuries, and back injuries.15–18 Providing medical care often includes
continuous care for patients. Thus, many health care workers are required to have rotating
shift work in their jobs, which has been associated with specific disorders such as peptic
ulcer disease, coronary heart disease, and compromised pregnancy outcome.19 Kawachi et
al20 found that nurses who worked rotating night shifts for as few as 6 years had an
increased risk of coronary heart disease. Likewise, Schernhammer et al21,22 found modest
increases in colorectal cancer and breast cancer to be associated with nurses who worked
rotating night shifts.

Studies of the health care work-force have focused on demand and supply of health
professionals, while research examining disparities in the health of health care workers and
the implications for workforce diversity and workforce shortage is limited. To address the
gap in the literature on health disparities among health care workers, we used 23 years of
data from a nationally representative US sample to analyze the health of health care workers.
Our primary objective was to examine whether the health of health care providers had
changed over time. Secondarily, we assessed health disparities among health care providers
by examining the extent to which self-reported health status and prevalence of obesity differ
across health care professions and by race or ethnicity.

Materials and Methods
Data Source and Sample

We used cross-sectional survey data for adults aged 20 to 64 who reported employment in a
health care profession to examine health disparities among health care workers. Our data
were retrieved from the Integrated Health Interview Series (IHIS), a cross-sectional time
series of harmonized National Health Interview Survey (NHIS) data.23 All variables except
occupation were retrieved from IHIS. The occupation variable was obtained from the
original NHIS public use files and linked with the IHIS variables using the unique person
identifiers available in the original NHIS files. The sample for our study was adults between
the ages of 20 and 64 years employed in health care professions in the United States
between 1982 and 2004. We excluded respondents who did not report their occupation, who
were other than Asian, Black, Hispanic, or White, or who had incomplete data on height and
weight. The final unweighted sample size was 49,216 persons.

Measures
The outcomes of interest were self-reported excellent health status and obesity. Self-reported
health status was consistently measured on a five-point scale, which we dichotomized into
“excellent” (excellent) and “non excellent” (very good, good, fair, poor, or missing). To
define obesity, we calculated body mass index (BMI) from subjects’ self-reported height and
weight using the formula (weight (lb)/[height (in)]2 × 703).24 According to the Center for
Disease Control and Prevention, obesity is defined as a BMI greater than 30. Using the BMI
calculation, we created a dichotomous indicator variable to classify subjects as obese or
nonobese.

Health care workforce categories were defined based on respondents’ main occupation
during the week before interview, which had been recoded consistent with the Standard
occupational classification system. There were two occupation recode variables in the NHIS
representing a detailed recode (available 1982–1994) and a simple recode (available 1982–
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2004). For example, occupations in the detailed recode included separate codes for
physician, pharmacist, dentist, nurse, and occupational therapist. The simple recode for
health care occupations represented broad categories of health diagnosing professions,
health assessing and treating occupations, health technologists and technicians, and health
service workers. Because the detailed codes were not available for all years in our study, we
recoded the detailed categories into these broad categories for use in analysis. Health
diagnosing professions included physicians, dentists, optometrists, and podiatrists; health
assessing and treating occupations consist of registered nurses, pharmacists, dietitians, and
therapists; health technologists and technicians include clinical laboratory technologists and
technicians, dental hygienists, health record technologists and technicians, radiological
technicians, and licensed practical nurses; and health service workers are dental assistants,
health aides, nursing aides, orderlies, and attendants. Detailed standard occupational
classification code and corresponding health occupations are in Table 1.

Additional covariates were defined as follows. Race was a set of indicator variables for self-
reported Asian, non-Hispanic Black, Hispanic, and non-Hispanic White. Age is categorized
in three groups as 20 to 34 years, 35 to 49 years and 50 to 64 years. Educational attainment
was classified as a college degree or not. Marital status was defined as married or not.

Analytic Methods
Our analytic approach consisted of three steps. First, we examined the extent to which the
four health care worker categories differed in background characteristics potentially
associated with health status using cross tabulations and design-based F-tests to account for
the complex sample design. We then examined the overall relationship between health care
workforce category and each of the two health status indicator variables (excellent health
and obesity) using logistic regression models adjusted for race, age, gender, marital status,
education, and year to determine whether occupational status was associated with health. To
visually examine the trends in the health of health care providers over time, we interacted
year with health care worker category (allowing the trends to vary by category) and
produced graphs of the predicted probabilities of the outcome for each group over time.
Finally, we stratified by occupational category to examine whether racial disparities in
health exist within each of the health care workforce categories. For each occupational class,
we estimated adjusted odds ratios for each race group with separate logistic regression
models for the two health indicators adjusted for age, gender, marital status, education, and
year. We then interacted year with race group and graphed the predicted probabilities for
race groups within each health care workforce category.

Analyses were conducted using Stata statistical software (SE version 9.2), which produces
unbiased estimates from data collected through complex sampling designs.25,26 The survey
commands available in Stata properly account for the unequal probabilities of selection and
the stratified or clustered sampling design of the NHIS data. Variance estimates were
produced using Taylor series linearization.

Results
Sample Characteristics

Table 2 presents characteristics of the study population as a whole and by health care
workforce category. Among all US health care workers aged 20 to 64 between 1982 and
2004, the majority are women (79%), White (75%), married (65%), and college educated
(72%). Over one-third of all health care workers are classified in health assessing and
treating occupations (38%) and nearly one-third of health care workers are classified as
health services workers (29%).
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There is a clear social gradient across health care workforce categories (see Table 2) with
the highest status category (health diagnosing professions) being predominantly older, male,
married, and college educated. Health care workers in health assessing and treating, health
technician, and health services categories are mostly women (87%, 81%, and 90%,
respectively). In contrast, women are less likely to work in health diagnosing occupations
(23%). Differences in racial composition are also evident across the four categories of health
care workers (P < 0.001). For example, Blacks make up 15% of the health care workforce,
but they are underrepresented in health diagnosing professions (4%) and overrepresented in
health service work (28%).

Health disparities are also apparent among health care workers. Overall, 42% of health care
workers report excellent health. Across health care worker categories, 67% of those in health
diagnosing professions report excellent health compared to 46% of those in health assessing
professions, 39% of health technicians, and only 28% of health service workers (P < 0.001).
In terms of obesity, overall 17% of health care workers are obese. Yet, the prevalence of
obesity among health services workers is nearly three times higher compared with health
diagnosing occupations (25% vs 8%, respectively; P < 0.001).

Self-Reported Health Status
Table 3 presents the results of a series of logistic regression models estimating the odds of
reporting excellent health among US health care workers. Model 1 indicates that after
adjusting for age, sex, race, marital status, education, obesity, and year, people working in
health assessing (OR = 0.52; 95% CI = 0.48 to 0.57), health technician (OR = 0.41; 95% CI
= 0.37 to 0.45), and health services (OR = 0.34; 95% CI = 0.31 to 0.37) occupations, are
significantly less likely to report excellent health than those working in health diagnosing
professions. The overall proportion of workers reporting excellent health has declined over
time (P = 0.043). Figure 1 graphically depicts the trend in self-reported excellent for health
care worker categories over time.

When stratifying by workforce category, there are significant racial disparities, which differ
by work-force category. Among the health diagnosing professions (model 2), only Asians
(OR = 0.62; 95% CI = 0.48 to 0.81) and Blacks (OR = 0.65; 95% CI = 0.46 to 0.91) are
significantly less likely to report excellent health than Whites, whereas Hispanics are not
significantly different. Asians (OR = 0.71; 95% CI = 0.59 to 0.85), Blacks (OR = 0.65; 95%
CI = 0.57 to 0.74), and Hispanics (OR = 0.81; 95% CI = 0.67 to 0.97) are less likely to
report excellent health than Whites among the health assessing professions (model 3). Only
Blacks (OR = 0.68; 95% CI = 0.59 to 0.78) are significantly different from Whites in
reporting excellent health among health technicians (model 4). However, there are no
significant differences in reporting excellent health by race among health service workers
(model 5). Figure 2 presents the predicted probabilities of reporting excellent health by race
within each health care workforce category over time.

Obesity
Table 4 presents the results of a series of logistic regression models estimating the odds of
obesity among US health care workers. Model 6 indicates that after adjusting for age, sex,
race, marital status, health status, education, and year people working in health assessing
(OR = 1.60; 95% CI = 1.35 to 1.90), health technician (OR = 1.82; 95% CI = 1.53 to 2.16),
and health services (OR = 2.20; 95% CI = 1.84 to 2.63) occupations are more likely to be
obese than people working in health diagnosing professions. The probability of obesity
among all workers has increased significantly over time (OR = 1.05; 95% CI = 1.04 to 1.05).
Figure 3 graphically depicts the trend in obesity by showing predicted probabilities of
obesity for health care worker categories over time.
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After stratifying by workforce category, racial disparities are evident within all four
categories of health care workers, especially for health technicians (model 9) and health
service workers (model 10). For example, in the health technician group, Asians (OR = 0.16;
95% CI = 0.09 to 0.30) are significantly less likely to be obese than Whites. However,
Blacks (OR = 1.54; 95% CI = 1.30 to 1.82) and Hispanics (OR = 1.50; 95% CI = 1.20 to
1.88) are significantly more likely to be obese when compared with Whites. Among the
health diagnosing professions, there are few significant differences in the odds of obesity by
race (model 7). Specifically, only Asians are significantly different than Whites, having 0.22
the odds of being obese (95% CI = 0.08 to 0.56). Figure 4 presents the predicted
probabilities of obesity by race group within each health care workforce category over time.

Discussion
Our study examines the trend in two indicators of health as well as disparities in health
among health care workers by examining self-reported health status and obesity across
categories of health care professions and by race or ethnicity within health care worker
categories over time. The analyses of health care workers from 1982 to 2004 provide several
important findings.

First, the results indicate that the health of health care workers has declined from 1982 to
2004. For example, the self-reported excellent health status of health care workers has
declined over the decades. Among health care workers, those employed in health diagnosing
professions appear to have better health than other health care workers. One reason may be
that socioeconomic status (SES) among those employed in health diagnosing professions is
typically higher than for those employed in other health care work-force categories. Studies
have shown that SES is associated with health and that people with lower SES tend to have
lower health status.27 Additionally, the BMI index among health care workers in all
workforce categories has increased over time, which is consistent with the findings of Caban
et al28 who report that rates of obesity are rising among US workers regardless of race from
1986 to 2002. A number of studies have shown that nurses, aides, and orderlies are at high
risk of injury, illness, and job-related burnout.29–31 Our study is consistent with these other
studies in showing that those employed in health technician and heath service occupations
are significantly less likely to report excellent health and are more likely to be obese.

Second, our findings indicate that health disparities by race or ethnicity do exist among
health care workers. Overall, Black, Hispanic, and Asian health care workers are less likely
to report excellent health than White health care workers. In terms of obesity, only Asian
health workers are less likely to be obese than White workers across the health care work-
force categories. In contrast, Black and Hispanic health care workers are more likely to be
obese than their White counterparts in the categories of health technician and health
services. Our findings are similar to previous studies that have shown a significant
association between obesity and race or ethnicity.32,33 Moreover, Hertz et al34 studied the
impact of obesity on work limitations and cardiovascular risk factors among US workers and
found obese workers have the highest prevalence of work limitations, hypertension,
dyslipidemia, type 2 diabetes, and the metabolic syndrome.

Finally, previous studies focus on physicians, dentists, and nurses who are among the health
diagnosing and health assessing professions. Few studies have examined the health of health
technicians and health services professions which are lower SES and more likely to have
lower health status. Therefore, including the full spectrum of the health care workforce may
help researchers better elucidate the context of health disparities among health care workers.
Furthermore, additional research on health care utilization, health insurance coverage, and
health conditions among these workers is needed if we are to understand and ultimately
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improve the health status of health care workers who can then provide better health care to
reach Healthy People 2010 goals for the nation.

There are several study limitations that should be noted. First, excellent health status in the
NHIS is based on self-report and responses may be culturally specific. Previous research has
shown that Asians and Hispanics are less likely to provide strongly positive responses than
Non-Hispanic Whites, although Asians and Hispanics tend to be younger and healthier.35

Differential reporting by race or ethnicity may explain some of the disparity in self-reported
health status, although it is not clear that this would have changed over time. In addition,
height and weight (for calculating BMI) are also both based on self-reports. Height is often
overreported, whereas weight is often underreported which could result in an underestimate
of obesity. However, epidemiologic evidence indicates a high correlation between self-
reports and clinician measured BMI for Whites, Blacks, and Mexican-American adults.36

Second, sample sizes for some race groups within health care worker categories are small,
thus limiting power to detect significant differences. Specifically, there are very few Blacks
and Hispanics in the health diagnosing professions. Third, differences over time may be due
to compositional differences in the population, which are likely not fully accounted for with
the covariates included. Finally, health care workforce categories in our analyses are broadly
defined and health status within each category may be quite heterogeneous. For example, the
morbidity rankings of Lee et al8 indicate that among the health assessing and treating
occupations, nurses have a relatively high morbidity ranking, whereas dietitians and
pharmacists have relatively low rankings. Thus, our use of the coarsened health care work-
force categories may be masking important health disparities within each category.

Conclusion
Self-reported health status of health care workers has declined over time and the prevalence
of obesity is rising. Moreover, disparities in indicators of health exist, and in some cases
have widened over time, among health care workers both across and within workforce
categories. Providing quality health care requires a healthy health care work-force.
Therefore, it is important to identify health differentials within the health care workforce to
develop appropriate public health or occupational health interventions. Because health
professionals from racial or ethnic minority and socioeconomically disadvantaged
backgrounds are more likely to serve socially disadvantaged populations, the health status of
health care workers needs to be taken into account when setting policies and implementing
programs intended to increase access to health care and create a healthy diverse workforce.
A diverse, well-trained, and healthy health care workforce may be key to improving the
overall health status of the nation.
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Fig. 1.
Predicted probability of self-reported excellent health by workforce category over time
among US workers aged 20 to 64 years, 1982–2004.
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Fig. 2.
Predicted probability of reporting excellent health by race within health care workforce
categories among US health care workers aged 20 to 64 years, 1982–2004.
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Fig. 3.
Predicted probability of obesity by workforce category over time among US workers aged
20 to 64 years, 1982–2004.
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Fig. 4.
Predicted probability of obesity by race within health care workforce categories among US
health care workers aged 20 to 64 years, 1982–2004.
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TABLE 1

Standard Occupational Classification (SOC) Code and Corresponding Health Occupations

Occupation Title 1990 SOC Code Occupation

Health diagnosing occupations 084 Physicians

085 Dentists

086 Veterinarians

087 Optometrists

088 Podiatrists

089 Health diagnosing practitioners, n.e.c.

Health assessing and treating occupations 095 Registered nurses

096 Pharmacists

097 Dietitians

098 Respiratory therapists

099 Occupational therapists

103 Physical therapists

104 Speech therapists

105 Therapists, n.e.c.

106 Physicians’ assistants

Health technologists and technicians 203 Clinical laboratory technologists and technicians

204 Dental hygienists

205 Health record technologists and technicians

206 Radiologic technicians

207 Licensed practical nurses

208 Health technologists and technicians, n.e.c.

Health service 445 Dental assistants

446 Health aides, except nursing

447 Nursing aides, orderlies, and attendants

N.e.c. indicates not elsewhere classified.
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