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Abstract

Objective—To estimate the prevalence of obesity and the change of prevalence of obesity
between 2004-2007 and 2008-20011 by occupation among US workers in the National Health
Interview Survey.

Methods—Self-reported weight and height were collected and used to assess obesity (body mass
index = 30 kg/m?2). Gender-, race/ethnicity-, and occupation-specific prevalence of obesity were
calculated.

Results—Prevalence of obesity steadily increased from 2004 through 2008 across gender and
race/ethnicity but leveled off from 2008 through 2011. Non-Hispanic black female workers in
health care support (49.2%) and transportation/material moving (46.6%) had the highest
prevalence of obesity. Prevalence of obesity in relatively low-obesity (white-collar) occupations
significantly increased between 2004—-2007 and 2008-2011, whereas it did not change
significantly in high-obesity (blue-collar) occupations.

Conclusions—Workers in all occupational categories are appropriate targets for health
promotion and intervention programs to reduce obesity.

The number of obese (body mass index [BMI] = 30 kg/m?2) individuals in the United States
has steadily increased over the past 30 years.! Data from the 2009-2010 National Health and
Nutrition Examination Survey show that the prevalence of obesity has reached 40% among
US adults.? Results from the National Health and Nutrition Examination Survey show that
the prevalence of obesity among women is much higher than among men and it is also
higher among non-Hispanic (NH) blacks than among other racial/ethnic groups. Obesity and
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overweight (BMI = 25 kg/m?) are linked to an increased risk of developing hypertension,
dyslipidemia, type 2 diabetes, metabolic syndrome, stroke, coronary heart disease, sleep
apnea, gallstones, ovulatory infertility, osteoarthritis, and some cancers (colon, breast,
endometrial, and gallbladder).® In addition, recent studies have found that obesity is a risk
factor for dementia, proteinuria,® gout,® hirsutism,” and urinary incontinence.8

Even though the prevalence of obesity in US workers has been lower than in the general US
population, the prevalence by gender and race/ethnicity in US workers has shown a similar
pattern to the US general population (ie, higher prevalence in women and highest in NH
blacks).% 10 Obesity among workers may have adverse occupation-related
consequences.?11.12 Each profession has different job characteristics (labor vs sedentary,
shift vs non-shift, most often regular hours vs frequent overtime, non-stressful vs stressful),
and there may be differences in prevalence of obesity by occupation type. Caban and
colleagues,19 for the first time, published prevalence of obesity by occupation among US
workers during the periods of 1986-1995 and 1997-2002. Their analyses of data during the
period of 1997-2002 showed that the occupations with the highest overall prevalence of
obesity were motor vehicle operation (31.7%) and police and firefighting (29.8%) for male
workers in 41 occupational categories. The highest overall prevalence of obesity for female
workers was in the occupations of motor vehicle operation (31.0%) and other protective
service (30.5%). The occupations having the lowest prevalence during the same period were
health technologists/technicians (13.7%) and architects/surveyors (14.5%) for male workers,
and construction/extractive trades (6.9%) and architects/survey (7.3%) for female workers.
During the period of 1986-2002, the prevalence of obesity among US workers significantly
increased regardless of race and gender. Nevertheless, the trend of prevalence of obesity
after 2002 among US workers has not been reported.

The aims of this study were (1) to estimate the prevalence of obesity by occupation among
US workers over the 8-year period from 2004 through 2011 using the latest National Health
Interview Survey (NHIS) public released data and (2) to compare the prevalence of obesity
in both 23 major occupational groups and selected subgroups by race/ethnicity. We also
compared the prevalence of obesity changes between 2004—2007 and 2008-20011 by
occupations in each gender and racial/ethnic group.

METHODS
Study Population

Temporal individual-level data on obesity were derived from the 2004-2011 NHIS. The
NHIS, which is developed and administered by National Center for Health Statistics in the
US Centers for Disease Control and Prevention, is a nationwide survey on the health of the
civilian noninstitutionalized US population.13 The NHIS is a national representative of in-
person household interview conducted annually and based on a multistage clustered area
probability sample. The total initial interviewed sample size from the Sample Adults survey
(aged 18 years or older) in 2004-2011 was 220, 105, with an average response rate of
79.8%. We included paid workers aged 18 years and older who were “working at a job or
business” or “with a job or business but not at work” and also included unpaid workers who
were “working, but not for pay, at a job or business” during the week prior to their
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interview. The final sample size used in our analyses was 125,992 working adults, after
excluding those who did not work during the week before the interview survey (n = 87,890)
and those who were pregnant or missing the BMI variable (n = 6223).

Body Mass Index

Body mass index was used to assess obesity, calculated by dividing weight in kilograms by
height in meters squared. In the Sample Adults questionnaire, participants were asked their
height in inches (“How tall are you without shoes?”) and their weight in pounds (“How
much do you weigh without shoes?”). If participants’ BMI measurements were 30 or
greater, they were classified as obese.

Employment, Occupation, and Race/Ethnicity

Employment information was collected on all adults 18 years or older who reported working
during the week before the NHIS survey and included paid and unpaid workers.

Occupational coding in the NHIS public use data files utilized 2-digit codes with 23 broad
(major) occupational groups and 93 minor occupational groups. These 2-digit codes were
based on the Standard Occupation Classification, which is produced by the US Census
Bureau. Data prior to 2004 were not included in these occupational groups since the public
use data files prior to 2004 contained 14 major occupational groups and 42 minor
occupational groups. In the analysis tables for NH white, we show both 23 major and 93
minor occupational groups. Nevertheless, in the prevalence tables for NH blacks and
Hispanics, we show 23 major and limited minor occupational groups because there were
insufficient sample sizes. Race/ethnicity was self-reported and was classified as NH white,
NH black, Hispanic, and NH others.

Statistical Analysis

We combined NHIS data across years using the NHIS guidelines as presented in the
following reports: Variance Estimation and Other Analytic Issues, NHIS 1995-2005, and
Variance Estimation and Other Analytic Issues, NHIS 2006-2010.14 To more accurately
represent the population of the United States, all analyses were performed using a weighting
variable, which was divided by 8 to take into consideration the 8 survey years 2004-2011.
To attain unbiased estimates from the NHIS data, all analyses were weighted to account for
the complex survey design and survey nonresponse using the SAS-callable SUDAAN v12
software (Research Triangle Institute, Research Triangle Park, NC). Standard errors were
estimated using Taylor series linearization methods. Analyses were conducted separately for
males and females by race/ethnicity. The sample size, the age-adjusted prevalence of
obesity, and the percent change in prevalence of obesity between 2004-2007 and 2008-2011
are shown in Tables 1 to 4. A weighted linear regression model was fitted to the annual
design-adjusted rates (ie, the slope in Table 1). The weight used for each annual rate was the
inverse of its variance. Prevalence estimates that are derived from sample sizes less than 50
or relative standard errors (calculated as standard error of prevalence divided by prevalence)
greater than 0.3 should be considered unreliable estimates.1> All unreliable prevalence
estimates are marked with an asterisk (*) in the tables. The two-sample t test was used to test
the prevalence difference between the two time periods (2004—2007 vs 2008-2011) for each
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occupational group. If the difference was statistically significant (P < 0.05), we placed a
symbol () beside the prevalence difference.

The mean age for the all workers in this study from 2004 to 2011 was 41.3 (SE = 13.5)
years, with women comprising 45.1% of the study sample. Table 1 shows the trends in
prevalence of obesity by race/ethnicity among male and female workers. Annual prevalence
of obesity increased significantly between 2004 and 2011 among all racial/ethnic groups
except NH others. During this period, the fastest growing prevalence of obesity was among
Hispanic male workers (slope = 1.087, P = 0.001). Among male workers, the prevalence of
obesity for Hispanics surpassed that for NH whites from 2007 through 2011. The overall
prevalence of obesity was highest among NH black female workers (40.0%) and lowest
among NH white female workers (23.1%).

Table 2 presents the age-adjusted prevalence of obesity and obesity change in percent
between 2004-2007 and 2008-2011 among NH whites for 23 major and 93 minor
occupational groups. In the 23 major occupational groups, the highest prevalence of obesity
was found for NH white males who worked in health care support (36.3%), followed by
protective service (34.3%), and transportation and material moving (33.7%). Between the 2
periods (2004-2007 vs 2008-2011), the prevalence of obesity among male employees in
computer and mathematics, legal area, and protective service significantly increased—
10.4% (P <0.001), 8.3% (P = 0.047), and 8.1% (P = 0.015), respectively. There were
decreases in prevalence of obesity in farming/fishing/forestry (—4.7%), personal care and
service (—2.8%), and transportation and—material moving (-2.4%), but these differences
were not significant. In the 93 minor occupational groups, individuals with the highest age-
adjusted prevalence of obesity were used as motor vehicle operators (39.2%), other
construction and related workers (38.6%), law enforcement workers (38.2%), and nursing,
psychiatric, and home health aides (38.1%), whereas the lowest age-adjusted prevalence of
obesity was observed among individuals used as health diagnosing and treating practitioners
(15.4%), military specific (16.1%), art and design workers (16.6%), and post-secondary
teachers (16.8%). The first-line supervisors/managers of protective service had the largest
increase in prevalence of obesity (21.0%, P = 0.011), followed by the counselors/social
workers/other community/social service specialists (17.5%, P = 0.013). Among NH males,
we observed decreased prevalence of obesity in one third of 93 occupations but none of
these were statistically significant.

Among NH white female workers, the highest overall age-adjusted prevalence of obesity in
the 23 major occupational groups was in farming/fishing/forestry (35.9%), followed by
transportation and material moving (31.5%) and production (30.4%), whereas the lowest
age-adjusted prevalence of obesity was in life/physical/social science (12.3%), followed by
legal areas (14.8%) and arts/design/entertainment/sports/media (15.5%). Significant
increases in prevalence of obesity from 2004-2007 to 2008-2011 was found among female
workers in management (4.1%, P = 0.012), followed by education/training/library (4.0%, P
= 0.005) and health care practitioners and technicians (5.5%, P < 0.001). In the 93 minor
occupational groups, the individuals having the top 4 highest age-adjusted prevalence of
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obesity were agricultural workers (38.9%), motor vehicle operators (36.5%), drafters/
engineering/mapping technicians (37.6%), and supervisors for food preparation and serving
related (36.6%).

The overall age-adjusted prevalence of obesity of NH black female workers (39.5%) was
much higher than that of NH black male workers (31.7%) in Table 3, whereas the overall
age-adjusted prevalence for NH white female workers (21.6%) was lower than that of NH
white male workers (27.0%). Among NH black female workers, the major occupational
groups with an age-adjusted prevalence of obesity more than 40% were health care support
(49.2%), transportation and material moving (46.6%), protective service (45.8%), personal
care and service (45.9%), community and social services (44.7%), food preparation and
serving related (44.1%), and health care practitioners and technicians (40.2%). The minor
occupational groups with the highest prevalence of obesity were among persons who
worked as motor vehicle operators (64.0%); supervisors for food preparation and serving
related (52.2%); nursing-, psychiatric-, and home health aides (51.1%); and other protective
service (50.0%). NH black females in all occupations had relatively high prevalence of
obesity. There was a rare occupational group where the prevalence was less than 30%
among NH black females; computer and mathematics (28.3%) and legal area (28.4%).
Changes in prevalence of obesity between 2004-2007 and 2008-2011 were significant in
management (15.8%, P = 0.001), business and financial operations (13.8%, P = 0.002),
community and social services (13.7%, P = 0.034), and personal care and service (10.5%, P
= 0.030).

Among NH black male workers, the major employment groups with high prevalence of
obesity were in protective services (42.6%), community and social services (36.3%),
production (33.9%), and transportation and material moving (33.8%). The minor
employment groups with the highest were among NH black males who worked as law
enforcement officers (49.9%) and motor vehicle operators (40.0%). Community and social
services, protective services, and food preparation and serving-related occupations had
significantly increased obesity between 2004-2007 and 2008-2011 (21.6%, 11.6%, and
13.2%, respectively). We observed that male motor vehicle operators had a 4.7% decrease in
prevalence of obesity between 2004—-2007 and 2008-2011, whereas motor vehicle operators
had an increase of 16.4% female during the same time period.

Unlike NH whites and NH blacks, Hispanic female workers had a similar age-adjusted
prevalence of obesity to Hispanic male workers (29.1% vs 28.6%, respectively) (Table 4).
Hispanic male workers used in protective services (43.2%); community and social services
(40.5%); life, physical, and social science (38.7%); and computer and mathematics (37.3%)
had the highest age-adjusted prevalence of obesity among the major employment groups.
Among the minor employment groups, the highest age-adjusted prevalence of obesity was
observed in other protective services (54.3%). Jobs in farming/fishing/forestry (21.7%), food
preparation and serving related (21.9%), and building and grounds cleaning and
maintenance (23.2%) were occupations with relatively small prevalence of obesity among
Hispanic males. Between 2004-2007 and 2008-2011, there were significant increases in
prevalence- of obesity among Hispanic male workers in architecture and engineering
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(21.5%, P = 0.010), sales and related (9.2%, P = 0.018), construction and extraction (6.8%,
P =0.003), and production (8.0%, P = 0.005).

Among Hispanic female workers, age-adjusted prevalence of obesity were highest for those
used in transportation and material moving (36.4%), community and social services
(34.8%), and health care support (33.2%). The motor vehicle operators (54.2%) had the
highest prevalence of obesity in the minor groups. From 2004-2007 to 2008-2011, food and
beverage serving workers had the highest increase in prevalence of obesity (11.7%, P =
0.042), whereas cooks and food preparation workers (-11.3%, P = 0.056) had a decrease in
prevalence of obesity.

DISCUSSION

Differences in the overall prevalence of obesity have been observed between male and
female workers and racial/ethnic groups.1® In addition, prevalence of obesity has been
examined by gender among US workers,19 but it has not been explored across racial/ethnic
groups by occupational group in this population. In this study, we estimated the prevalence
of obesity by occupation in US workers, by gender and racial/ethnic groups.

Our results show that the prevalence of obesity among men and women significantly
increased during 2004—-2011. Nevertheless, prevalence of obesity between 2008 and 2011
remained mostly stable and did not show a statistically significant increase. In previous
studies, the slope for the prevalence of obesity among the US population rapidly increased
from the early 1980s to the mid-1990s, then slowly increased between the mid-1990s to the
mid-2000s, and has been steady since the mid-2000s.2 17 Flegal and colleagues!’ reported
that the prevalence of obesity in US adults was not significantly different during 2003
through 2010.

Our results also showed that the overall prevalence of obesity significantly increased 4.1%
(0.51% annually) between 2004 and 2011. This prevalence during the period 2004-2011
increased much more slowly than in the period 1996 to 2002 (0.95% annually), which was
observed by Caban and colleagues.19 Obesity was much more prevalent among NH black
female workers than among NH white female workers. Burke et al8 reported that the big
gap in prevalence of obesity between NH black females and NH white females may be
partially explained by different perceptions of what constitutes overweight. In addition,
Hispanic male workers had the biggest increase in prevalence of obesity over the same
period. D’Alonzo et al'® found that Hispanic immigrants have developed obesity during
acculturation process of allostatic load. Some Hispanic immigrants tend to have poorer diets;
less vegetable and fruit consumption and higher sweet drink consumption.20

The results of our study indicate that workers in health care support, protective service, and
transportation and material moving have high prevalence of obesity. This finding is also
consistent with a previous study.1% Workers in architecture and engineering, health care
practitioners and technicians, and arts/design/entertainment/sports/media had relatively low
prevalence of obesity compared with other workers regardless of gender and race/ethnicity.
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In our study, the highest prevalence of obesity was in workers of transportation and material
moving, especially motor vehicle operators, irrespective of gender and race/ethnicity. Flérez
Pregonero et al?! reported that workers in the transportation industry are at greater risk of an
improper diet and long duration of sedentary behavior, which could lead to excessive weight
gain, especially in the abdominal region. Obesity in motor vehicle operators has been
associated with elevated risk of obstructive sleep apnea,?? traffic accidents,?® and fatigue.24
Hirata revealed that bus drivers had a high frequency of cardiovascular risk factors, such as
obesity, hypertension, hyperlipidemia, and hyperglycemia.2> This study showed that the
prevalence of obesity of motor vehicle operators among NH white and NH black males did
not increase any more during the study period 2004-2011. In addition, both NH white male
and female workers in personal care and services had decreased prevalence of obesity.

The second highest prevalence of obesity was in protective service workers. NH black males
and Hispanic males had much higher prevalence of obesity than did NH white males.
Employees in high-stress occupations, like police officers and correctional security officers,
may have had different types of stressors, for example, overtime work, shift work, and
administrative and organizational pressures. Recent studies found that job-related demands,
depression, and psychological distress among male law enforcement officers were related to
weight gain and BM1.26-29

Several studies show that obesity among workers may have adverse occupation-related
consequences such as work absence,1! work impairment,11 work limitation,® and workplace
injury.12 Hertz and colleagues® found that workers who were obese had more than double
the work limitation of workers who were of normal weight (7% vs 3%). Obesity in workers
also results in greater health care costs. Kuehl and colleagues3® showed that firefighters with
a BMI greater than 30 kg/m? were 3 times more likely to file Workers’ Compensation
claims than firefighters with a normal BMI. In another study, rates of Workers’
Compensation claims were twice as high, medical claims costs were 7 times higher, and
indemnity claim costs were 11 times higher among the heaviest employees compared with
employees who had recommended weights.3!

This study has some limitations. First, BMI, the measure used to define obesity, might not
be as precise a measure as one would expect. Height and weight were self-reported
measures, which could possibly have led to inaccurate BMI measurements for the workers.
In 2 studies, underreporting of weight occurred among overweight females and
overreporting of height occurred among the older individuals.32-32 In addition, BMI does
not estimate lean muscle mass and body fat composition. Nevertheless, an advantage is that
BMI is highly correlated with percent body fat and is widely used as the definition of
obesity. Second, the sample sizes of some of the listed occupations (eg, NH blacks in
farming, forestry, and fishing) were relatively small, resulting in imprecise estimates. The
National Center for Health Statistics considers a sample size of less than 50 to be unreliable.
Finally, the NHIS data are collected cross-sectionally every year, and thus causal inference
is not possible. The strength of this study is that it adds to the literature on obesity among
persons in several occupations.
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To summarize, our analyses of the NHIS 2004-2011 data show that prevalence of obesity of
US workers steadily increased up to 2008 across gender and race/ethnicity but leveled off
from 2008 through 2011. The prevalence of obesity in relatively low-obesity occupations
(eg, white-collar jobs) significantly increased between 2004-2007 and 2008-2011, whereas
the prevalence in high-obesity occupations (eg, blue-collar jobs) did not change
significantly. Church and colleagues®* found that a significant portion of the increase in US
weight gain can be accounted for by declining workplace physical activity. Eighty percent of
the current occupations are sedentary and involve light physical activity compared with 60%
in 1960s.34 Over the past 5 decades, there have been fewer opportunities for physical
activity in the workplace. Employers should consider ways of increasing physical activity
among their employees. A couple of examples are taking walks during breaks and
redesigning offices (standing workstations, treadmill style desks, and placing printers away
from desks).3> Employers for indoor service jobs could increase workplace health initiatives
and pay more attention to permitting employees to engage in some form of physical activity
in the workplace. Tudor-Locke and colleagues3® recently reported that workstation
alternatives—sitting on a stability ball, sit-stand/standing desk, or treadmill and pedal desks
—have much more daily energy expenditure than the traditional seated condition. Also,
workers could be educated to recognize that the consumption of high-quality and healthy
food and drinks without added sugars may be an effective strategy to achieve weight loss or
weight maintenance. Since the 1980s, many European countries have seen rapidly increased
obesity rates similar to the United States, and some European countries have taxed
unhealthy foods and ingredients such as fast food, pastries, soft drinks, and other food
containing lots of sugar, fat, and artificial sweeteners.3”
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