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Learning Objectives

� Become familiar with previous evidence on the prevalence of
obesity and its impact on productivity and costs in different
industries and occupational categories.
� Summarize the new findings on differences in obesity

prevalence, productivity loss, and indirect costs between
different types of occupations.
� Discuss the study implications for developing interventions to

address the economic impact of excess body weight.
Objective: The aim of this study was to quantify the relationship between

workers’ body mass index and work productivity within various occupations.

Methods: Data from two administrations (2014 and 2015) of the United

States (US) National Health and Wellness Survey, an Internet-based survey

administered to an adult sample of the US population, were used for this

study (n¼ 59,772). Occupation was based on the US Department of Labor’s

2010 Standardized Occupation Codes. Outcomes included work productivity

impairment and indirect costs of missed work time. Results: Obesity had the

greatest impact on work productivity in Construction, followed by Arts and

Hospitality occupations. Outcomes varied across occupations; multivariable

analyses found significant differences in work productivity impairment

and indirect costs between normal weight and at least one obesity class.

Conclusion: Obesity differentially impacted productivity and costs, depend-

ing upon occupation.

A ccording to the World Health Organization,1 obesity is defined
as having a body mass index (BMI; calculated on the basis of

height and weight) of at least 30.0 kg/m2 and can be further subdivided
into class I (BMI 30.0 to 34.9 kg/m2), class II (BMI 35.0 to 39.9 kg/m2),
and class III (BMI�40.0 kg/m2). Approximately a quarter of US adult
men (25.3%) and women (24.6%) are estimated to be in the obese
weight category.2 Further, obesity has been associated with a range of
physical and psychiatric conditions, including, but not limited to, heart
disease, cancer, type-2 diabetes, pain and joint-related disorders, such
as osteoarthritis,3–7 and depression.8 Unsurprisingly, people who are
obese are at risk for reduced life expectancy.9–15

The impact of excess weight in the workplace has also been a
domain of investigation, with a number of studies detailing the
rising prevalence of obesity across industries and occupational
groups. Jackson et al16 reported that from 2004 to 2011, the age-
adjusted prevalence of obesity increased in all industries in the
US, although estimates differed by race. Specifically, African–
American women were more likely to be obese than white women
in every industry category, whereas the prevalence of obesity was
higher for African–American (vs white) men only in the Health
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Care and Social Assistance, Education Services, Public Adminis-
tration, and Manufacturing industry categories. When examined by
occupational group, the highest age-standardized obesity prevalence
was found for US adults working in the Motor Vehicle Operator
occupational category (39.2%), with the lowest prevalence for those
working in the Health Diagnosing and Treating Practitioner (15.4%)
category.17

Although preliminary studies suggest that obesity may differ-
entially impact work productivity and costs, based on occupational
requirements, there is a paucity of research examining the impact of
obese weight status across occupations, and findings have thus far
been mixed. A large-scale, cross-sectional Dutch population study
reported that obesity was predictive of developing musculoskeletal
symptoms, especially among workers whose jobs had low (vs high)
physical workloads (ie, the extent to which the respondent’s job
requires repetitive motions, awkward body positioning, etc).18 Yet,
the researchers acknowledged that their findings could alternatively
be explained by individuals with musculoskeletal symptoms tending
to self-select into occupations with fewer physical job demands. Gates
et al19 found a significant relationship between excess weight and
impaired productivity among a sample of Manufacturing employees.
Specifically, individuals with a BMI at least 35.0 kg/m2 reported a
health-related productivity loss of nearly 5.0% and needed additional
time to complete physically demanding tasks. Finally, Cawley et al,20

examining costs attributable to obesity-related absenteeism across a
number of primarily office-based positions, found that costs differed
by occupation, with Management and Professional occupations
incurring the highest costs per worker.

The extant research has primarily focused on how BMI
impacts work productivity and costs without consideration of
occupational requirements; results have consistently highlighted
the negative effects of obesity on these outcomes. For instance,
obese BMI has been associated with significantly greater absentee-
ism among US workers than normal BMI, after controlling for
demographic characteristics (eg, age, gender, race).21 Tunceli et al22

found that excess weight was predictive of future workforce par-
ticipation, with obese individuals less likely to be employed over
time than normal weight counterparts. In addition, a large-scale
Canadian-based study found, among a cohort of 56,971 respond-
ents, that obesity was an independent predictor of absenteeism and
presenteeism.23 Notably, obese individuals with cardiometabolic
risk factors (ie, diabetes, hyperlipidemia, and/or hypertension)
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reported significantly greater impairments in productivity and
higher medical expenditures than normal weight individuals with
the same risk factors,24,25 which demonstrates the unique contribu-
tion of obesity to less favorable outcomes. Excess weight was also
associated with impaired health status and work productivity, as
well as increased health care resource utilization, among US work-
ers,26 which has serious implications for the societal burden of
obesity, given companies often cover the health insurance costs of
their employees. Further, among employed US adults, annual direct
(ie, medical expenditures) and indirect (ie, work productivity loss)
costs totaled $73.1 billion, and nearly two-thirds of these costs were
incurred by morbidly obese workers (BMI> 35.0 kg/m2).27 Obesity
additionally accounted for up to 12.6% of annual absenteeism and
over $8 billion in associated costs.21

Overall, previous studies have documented the prevalence of
obesity by industry and occupational categories and examined the
association between obesity and lost work productivity and associ-
ated costs.16,17 However, these studies have tended to focus on one
or a few occupations.19,20 Thus, there exists a dearth of empirical
research investigating the impact of obesity across varying occupa-
tional groups. Such research is critical, as excess weight may be
associated with differing degrees of burden depending on profession
and job responsibilities.

METHODS

Sample
All respondents from the 2014 and 2015 US National Health

and Wellness Survey (NHWS), a self-administered, Internet-based
questionnaire of adults (aged 18 years or older) who reported their
occupation and had nonmissing weight data were included
(n¼ 39,259). If a respondent completed the NHWS in multiple
years, only the most recent data were included in this study.
Underweight (BMI <18.5 kg/m2) respondents were excluded from
the analyses. The survey was divided into two parts. The primary
component was the base survey, which included demographic,
health behaviors (eg, smoking), health history (eg, height and
weight, current and previous medical conditions), and work pro-
ductivity questions. The second section consisted of condition-
specific (eg, diabetes) and noncondition-specific modules (eg,
symptoms).

Measures

Weight Status
BMI was calculated on the basis of responses to items asking

‘‘What is your height?’’ and ‘‘What is your weight?’’ BMI was
coded into the following categories: Normal-weight range (BMI
18.5 to 24.99 kg/m2), Overweight (BMI: 25.0 to 29.99 kg/m2),
Obese class I (BMI: 30.0 to 34.99 kg/m2), Obese class II (BMI: 35.0
to 39.99 kg/m2), and Obese class III (BMI �40.0 kg/m2).1

Major Occupational Groups
Respondents of the NHWS were asked to provide their

occupation as part of the in-depth demographic profile when they
registered to join the Internet panel. Respondent occupations were
first categorized into major occupational groups, based on the 2010
Standard Occupational Classification and Coding Structure (SOC),
which was developed by the US Department of Labor, Bureau of
Labor Statistics (BLS).28 Those occupational groups that included
fewer participants were then merged. For example, the Installation,
Maintenance, and Repair occupations, Building and Grounds
Cleaning and Maintenance occupations, Farming, Fishing, and
Forestry occupations, and Construction and Extraction occupations
were merged to into one occupational group, Construction/Installa-
tion/Maintenance/Repair/Agriculture.
� 2017 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of t
Demographics and Health Characteristics
Participants reported their demographic and health character-

istics, which included age, sex, marital status, race, education,
household income, smoking status, alcohol use, and exercise be-
havior. This information was used to describe the sample and was
included as covariates in the multivariable analyses.

Comorbidity Burden
The Charlson comorbidity index (CCI) was used to represent

overall health by gauging the presence of a range of disparate health
conditions (eg, HIV/AIDS, metastatic tumor, moderate/severe renal
disease, diabetes, mild liver disease, ulcer disease, connective tissue
disease, chronic pulmonary disease, dementia, etc). A higher CCI
score indicates that the respondent has more health conditions and
is, therefore, not as healthy.29

Overall Work Productivity
Overall work productivity was derived using the Work

Productivity and Activity Impairment-General Health (WPAI-
GH) questionnaire, a six-item, validated instrument.30 Overall work
impairment was measured by combining absenteeism (the self-
reported number of work hours missed in the past week because of
one’s health divided by the total number of hours that one could
have worked) and presenteeism (the self-reported level of im-
pairment experienced while at work in the past seven days).

Indirect Costs
Indirect costs were calculated for each employed respondent

by using median weekly income figures obtained from the BLS.31

For each respondent, an hourly rate was estimated by dividing the
median weekly income by the length of the typical workweek. Next,
the number of hours missed in the last week because of one’s health
(absenteeism) and the number of hours missed in the last week
because of health impairment while at work (presenteeism) were
each multiplied by the hourly rates to arrive at total lost wages.
These figures were then multiplied by the average number of
workweeks in a year to obtain annual estimates.

Statistical Analyses

Descriptive Statistics
All categorical variables were reported using frequencies and

percentages. All continuous variables were reported using counts,
means, medians, and standard deviations.

Multivariable Analyses
The independent variable was BMI category. Normal-weight

BMI was the reference category. Separate generalized linear models
(GLMs) for each occupational group were used to calculate the
association between BMI and overall work productivity and indirect
costs, controlling for age, sex, race, marital status, education,
income, exercise, smoking, alcohol use, and CCI scores. To account
for the skewing across the outcome variables, a negative binomial
distribution and log-link function were specified. Adjusted means
(least-squares means presented at the mean of the covariates) for all
outcomes were calculated by using a maximum likelihood algo-
rithm and reported in their original metric.

RESULTS

Demographics and Health Characteristics
In general, the sample was middle-aged (mean [M]¼ 41.89;

SD¼ 13.13) and female (n¼ 11,300, 52.7%), and the majority self-
identified as white (n¼ 16,833, 64.1%). Comorbidity burden, as
measured by the CCI, was fairly low (M¼ 0.30, SD¼ 0.84). Almost
he American College of Occupational and Environmental Medicine. 7
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FIGURE 1. Mean percentage of overall work productivity impairment by BMI and occupation group, adjusted for covariates.
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one-third (n¼ 8453, 32.1%) of respondents in the full sample were
obese. Approximately two-thirds of respondents (n¼ 22,900,
67.0%) reported consuming alcohol, and approximately the same
percentage reported exercising within the past month (n¼ 22,494,
63.9%). A plurality (n¼ 12,113, 31.3%) have never smoked
(Table 1). Protective Services (n¼ 1176, 39.2%) had the largest
percentage of obese respondents, followed by Transportation
(n¼ 832, 35.6%) and Healthcare (n¼ 4018, 30.2%) occupations;
Science/Engineering had the fewest (n¼ 1949, 21.0%; Table 1).

Overall Work Productivity Impairment
In general, work productivity impairment was positively

associated with increases in BMI class. For all 12 occupational
groups, there was a significant difference (P< 0.05) in overall work
productivity impairment between normal BMI and at least one
obesity class. The Construction/Installation occupation had the
highest level of work impairment [17.95% (normal BMI) to
37.21% (obese class III)], followed by Arts [14.11% (normal
BMI) to 28.89% (obese class III)] and Hospitality [17.32% (normal
BMI) to 26.85% (obese class III)], whereas the Legal occupational
category (n¼ 738) had the lowest level of work impairment
[11.66% (normal BMI) to 19.42% (obese class III); Fig. 1]. How-
ever, direct comparisons across occupation groups could not be
made because the adjusted means were within the confidence
intervals.

Indirect Costs
Indirect costs were also positively associated with BMI class.

For each occupational group examined, there was a significant
difference in indirect costs between normal-weight respondents
� 2017 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of t
and those in one or more of the obesity categories (P< 0.05).
The Construction occupation group had the highest annual indirect
costs [$7070.70 (normal BMI) to $12,336.75 (obese class III)],
which was followed by Transportation [$5688.76 (normal BMI) to
$11,741.81 (obese class III)] and Arts [$5142.21 (normal BMI) to
$10,988.05 (obese class III)] occupations. In contrast, Manufactur-
ing/Production had the lowest costs [$237.70 (normal BMI) to
$1097.40 (obese class III); Fig. 2].

DISCUSSION
Obesity imposes significant health and economic burden in

the US. The current study suggests that obesity has a negative
impact in the workplace, which may differ by occupation. These
findings reinforce the need for employers to evaluate the burden of
obesity on work productivity and to try to address it. Almost one-
third of the sample reported that they were obese, which is slightly
lower than a recent estimate of 37.7% for US adults.32 Further, in the
current study, nearly two-thirds (64.5%) of employed adult partic-
ipants were overweight or obese. These results provided additional
evidence of the considerable scope of the obesity epidemic among
US workers.

A number of differences emerged in demographic character-
istics, with males generally less likely to be obese than females, and
minority participants less likely than whites to report being in higher
BMI categories. Lower income respondents (less than $25k per
year) and those with less than a college degree were more likely to
be overweight or obese than normal-weight participants. As may be
expected, the comorbidity burden (ie, CCI scores) increased along
with increases in BMI class, which was consistent with prior
research showing the strong links between obesity and a variety
he American College of Occupational and Environmental Medicine. 9
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FIGURE 2. Mean indirect costs by BMI and occupation group, adjusted for covariates.
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of comorbidities, such as cardiovascular disease, type-2 diabetes,
and psychiatric conditions.11,14,15

Occupation-based analyses revealed obesity to be most com-
mon among those working in Protective Services professions, con-
sistent with previous findings that reported a sharp increase over time
in the prevalence of obesity within this occupation.17 Despite this
finding, the poorest outcomes tended to be concentrated among two
other occupational groups, Construction/Installation/Agriculture and
Hospitality, which reported the highest comorbidity burden (ie, CCI
scores), the highest rate of overall work productivity impairment, and
the greatest indirect costs. One can hypothesize that perhaps those
occupations that involve more physically demanding work are worst
affected by obesity, compared with more sedentary occupations.
Future studies may focus on identifying which factors relate to more
burden for one occupational group versus another.

Previous studies have reported a significant relationship
between obesity and indirect costs via work productivity loss.26

The current study likewise found that, across most major occupa-
tional groups, indirect costs typically increased concomitantly with
BMI class. In many cases and in line with prior research,27 indirect
costs for those in the obese class III group were higher than those
incurred by normal-weight respondents, often by 50.0% or more.

Overall, the current findings highlight the considerable bur-
den of obesity among US working adults. Furthermore, these
findings provide important clarification regarding how this burden
may vary based upon a worker’s respective occupation. These
results can provide a better understanding of the economic con-
sequences attributable to obesity and inform broad-based interven-
tions targeting education and healthy weight-loss for employees.

Limitations
For the current study, there are some limitations that should

be noted. First, all data were self-reported, and no objective
10 � 2017 The Author(s). Published by Wolters Kluwer Health, Inc. on beh
verification of BMI class, health history information, or work
productivity was possible. Thus, we cannot exclude the possibility
that recall biases or socially desirable responding may have
occurred. Second, the data used in this study were cross-sectional,
which precludes the ability to infer causality between BMI class
and the outcomes of interest. Disability-related costs and other
nonwage-related variables were not accounted for in the indirect
cost calculation. Therefore, the current study may either underes-
timate or provide a very conservative estimate of indirect costs. It is
also possible that selection bias limited the representativeness of
the sample. Specifically, preliminary bivariate analyses (not
shown) indicated that NHWS respondents who did not provide
occupational data, and were thus excluded from the study, system-
atically differed on demographics, health history, and outcomes
from study participants (ie, those who provided occupational data).
Finally, although the NHWS is demographically representative of
the general US adult population with respect to age, sex, and race, it
is unclear to what extent this sample generalizes to the specific
population of obese adults or whether the sample accurately
represents the characteristics of workers within each major occu-
pational category examined.

CONCLUSION
Overall, the findings underscored the substantial economic

burden of obesity among US workers. Generally speaking, increas-
ing BMI class was positively associated with impaired work
productivity and indirect costs. However, this study revealed that
these effects were not uniform, with notable differences emerging,
based on participants’ respective occupation. The current study’s
findings are important in garnering a more complete understanding
of the indirect economic impact of excess weight and in guiding
broader occupation-specific interventions that target employee
health.
alf of the American College of Occupational and Environmental Medicine.
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