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Abstract

Despite leveling off, United States is faced with high prevalence of obesity. Obesity epidemic is an important public
health concern imposing pressures on social support schemes, leading to productivity losses and threatening quality of
life of the people living with it. As occupations take up good portion of adult's daily life and have close relations with
socio-economic factors and behavioral traits, understanding the relationships between occupations and obesity aids
efforts fighting with the epidemic. In this respect, taking working hours into consideration, present study investigates
the probability of being obese in 40 occupational groupings and identifies six occupation groups reducing the risk of
obesity. This study is a first attempt to examine the effect of working hours on obesity by occupation groups in the
United States.
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1. Introduction

Obesity epidemic is an unprecedented challenge that the American society face. It is a public health matter, which has
implications both at economic and social sphere. It does not only impose pressures on social support schemes and leads
to productivity losses, but also threatens quality life of the people that are living with it.

Starting from mid 1970s, especially throughout 1980s and 1990s United States witnessed a sharp increase in the obesity
prevalence. This trend slowed down in 2000s (Flegal, Carroll, Kit, & Ogden, 2012; Ogden, Carroll, Kit &Flegal, 2014),
nevertheless reached a prevalence of %34.9 (defined as body mass index (BMI) equal to or greater than 30) among
adults in 2011-2012. Obesity prevalence shows significant variance by sex, age and race/ethnicity in the United States.
Females, non-Hispanic blacks and middle age people have the highest prevalence of grade 111 obesity (BM equal to or
greater than 40) within their own groups (Ogden et al., 2014).

Obesity is associated with higher likelihood of developing variety of chronic diseases and non-chronic diseases ranging
from type Il diabetes and coronary heart diseases to breast and colon cancer (Gu et al., 2014). Moreover, it is linked
with disability, morbidity and mortality (Solovieva, Lallukka, Virtanen, &Viikari-Juntura, 2013). It leads to productivity
losses, which may result from its association with absenteeism/sick leave (Moreau, 2004), work injuries (Lin,Verma, &
Courtney, 2013), work limitation (Forhan, Law, , Vrkljan& Taylor, 2010), presenteeism (Wang, McPherson, Marsh,
Gortmaker& Brown, 2011), early retirement (Cawley, Rizzo & Haas, 2007) and premature death (Coditz, 1999).

These associations, which are negative in nature, translate themselves to direct and indirect costs. While, direct costs
stems from treatment of diseases related with obesity, indirect costs are linked with loss of productivity (Coditz, 1999).
High prevalence of obesity with its concomitant health problems coupled with aging population imposes pressures on
social support schemes, especially health care systems. By 2030 a yearly increase of $48-66 billion in obesity related
healthcare costs and several times larger productivity losses were estimated for the US (Wang et al., 2011).

Even though some cases of obesity are linked with genetic and metabolic reasons, the epidemic itself is related to
behavioral determinants (Bonde&Viikari-Juntura, 2013) and social and physical environment (Sturm &An, 2014).
Epidemic has been attributed to "mechanization, urbanization, motorization, and computerization" as well as increase
in production of more processed accessible lower cost energy dense foods and consequent rise in food energy supply
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pushing up population's energy intake (Swinburn et al., 2011). Moreover, general tendency of pursuit of passive leisure
activities (Maruf&Udoji, 2015) and increase in value of time, which led to changes in eating habits and physical activity
choices (Chou, Grossman &Saffer, 2004), also contributed to the epidemic.

In general, excess energy intake over energy expenditure leads to weight gain and excessive weight gain eventuates in
obesity (Bonde&Viikari-Juntura, 2013). At the level of individuals habits and daily behaviors regarding eating and
physical activity determines how many calories that an individual intakes and burns. As a worker spends one third of a
day at work, daily routines associated with work and occupation is thought to contribute to the process of energy
balance and weight gain (Solovieva et al., 2013) and thereby to obesity. Accordingly various studies were conducted to
investigate the relation between work/occupation and obesity for the US and other countries. Nevertheless, most of the
studies focus on the prevalence of obesity within occupations and to some extent related health behaviors. Even though
there are several studies, which investigate the relationship between obesity and working hours (Au, Hauck, &
Hollingsworth, 2013; Mercan, 2014), there is no previous study investigating the effect of working hours on obesity by
occupation groups. This study is first to examine the probability of being obese in 40 occupational groups focusing on
the effect of working hours.

2. Obesity and Occupation

Occupations are closely related with specific socio-economic factors and behavioral traits. Therefore, they carry
potential for influencing the risk for obesity (Allman-Farinelli, Chey, Merom& Bauman, 2010). Moreover, most of the
time nature of occupations dictates how much physical activity is involved (Kajitani, 2015). For instance while some
jobs like construction laboring demands workers to be physically active (Steeves et al. 2015), some other jobs like truck
driving imposes extended sedentary time (Moreno, Louzada, Teixeira, Borges &L orenzi, 2006).

Furthermore, position held, overtime, stress related with the job (Caban, Le, Fleming, Gomez-Marin, LeBlanc & Pitman,
2005), shift work (Caruso, 2014; Ferguson et al., 2015), long work hours (Di Milia, & Mummery, 2009; Jang, Kim, Lee,
Myong& Koo, 2013), sedentary work (Choi et al., 2010), hostile work environment and job insecurity (Luckhaupt,
Cohen , Li &Calver, 2014) as well as working at medium sized enterprises (Park, Pan, & Lankford, 2014) increases the
risk of obesity. In addition, as occupations and social status are associated shared perceptions concerning obesity may
prevail among group members (Wardle, Waller & Jarvis, 2002). This may facilitate internalization of obesity or its
rejection depending on the group's perception. For instance it is believed that while white collar workers generally
endorse healthy lifestyle and regard being slim as a class norm, lower occupational classes may take obesity as ordinary
(Shaikh, Sikora, Siahpush& Singh, 2015).

On the other hand physically demanding occupations lowers the likelihood of obesity compared with jobs that are not
physically demanding (Bonauto, Lu, & Fan, 2014; Steeves, Bassett, Thompson, & Fitzhugh, 2012). Moreover,
consumption of adequate amount of fruits and vegetables (Luckhaupt et al., 2014) and undertaking adequate leisure
time physical activity decrease the likelihood of obesity (King et al., 2001; Bonauto et al., 2014). Related to occupations,
education also reduces the risk of obesity (Wardle et al., 2002) and it is negatively associated with BMI (Flegal,
Harlan & Landis, 1988; Galobardes, Morabia&Benstein, 2000).

Furthermore, longer work hours are related to weight gain (Au & Hollingsworth, 2011; Mercan, 2014) and higher
body mass index (DiMilla, 2009). It is also associated with unhealthy behaviors; for example smoking, consumption of
alcohol and coffee, having unbalanced diets and inadequate leisure time physical activity. (Jang et al., 2013; Shaikh et
al., 2015; Caruso, 2014; Escoto, Laska, Larson, Neumark-Sztainer and Hannan, 2012; Fernandes, 2013). Furthermore,
lack of time for recovery impedes the well functioning of the physiological process, paving the way for many diseases
and fatigue. (Caruso, 2006)

Various studies have put forth that prevalence of obesity varies by occupation in the United States (Caban et al., 2005;
Bonauto et al., 2014; Gu et al., 2014; Luckhaupt et al.,2014; Shaikh et.al, 2015). Even though each study examines a
different period and different grouping of occupations, generally obesity prevalence among motor vehicle operators,
protective services, cleaning and building services as well as healthcare support is high. On the other hand health
diagnosing occupations is among the occupation with the lowest prevalence of obesity prevalence.

3. Data and Methodology

In this study, obesity data used is from the National Health and Nutrition Examination Survey (NHANES) between
2003 and 2004. It is an annual nationwide health survey conducted in the US, which examines a nationally
representative sample of about 5,000 persons. NHANES public use data files employs 2 digit codes in occupational
coding. These two digits codes, which are in line with Standard Occupational Classification of US Census Bureau,
pertain to 40 broad (major) occupational groups.

In the study BMI (weight in kg/ height x height in m2) was used to determine obesity. Measurements classified as obese
were BMIs that were equal to or greater than 30. Accordingly, 35 percent of the sample is obese.
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Tablel. Summary Statistics

Mean Std. Dev. Min  Max

Obese 0.35 0.48 0 1
Male 0.54 0.50 0 1
Age 39.73 13.44 16 85
White 0.71 0.45 0 1
Black 0.10 0.30 0 1
US born 0.84 0.37 0 1
More than high school graduate 0.60 0.49 0 1
Married 0.56 0.50 0 1
N 2816

Table 1 shows summary statistics for the sample. 54 percent of the sample is men and 71 percent of the sample is white.
In the sample, the average age is about 40. Furthermore, 84 percent of the sample is US born natives and 56 percent of
the sample is married. Moreover, 60 percent of the sample have a degree more than a high school.

In the study a probit model was used to investigate the probability of being obese in occupation groups. The model is:
Dopese= BotB1 Occupationt B, Occupation*Working Hours+ A+ ¢ )

where Dgpescequals to 1, if the person is obese, Occupation includes occupation dummies, Occupation*Working Hours is
an interaction variable between occupation and working hours, and A includes male, age, white, black, US born natives,
more than high school graduates, married, and annual family income covariates.

4. Results

Table 2 shows the marginal effects from the probit model. According to the results, there are six occupation groups,
which statistically significant reduce the probability of being obese: Engineers, architects and scientists, Writers, artists,
entertainers, and athletes; Construction trades; Other mechanics and repairers; Fabricators, assemblers, inspectors, and
samplers; and Freight, stock, and material movers, hand. The results suggests that members of these six occupations are
inclined to loose weight as they work long hours.

Table 2. Marginal Effects

Coefficient Std. Err.

Management related occupations -0.07 0.07
Engineers, architects and scientists -0.17*** 0.07
Health diagnosing, assessing and treating occupations 0.01 0.08
Teachers -0.05 0.08
Writers, artists, entertainers, and athletes -0.16* 0.09
Other professional specialty occupations -0.06 0.07
Technicians and related support occupations 0.04 0.08
Supervisors and proprietors, sales occupations 0.05 0.08
Sales representatives, finance, business, & commaodities ex. Retail -0.06 0.08
Sales workers, retail and personal services -0.05 0.06
Secretaries, stenographers, and typists -0.01 0.10
Information clerks -0.10 0.09
Records processing occupations 0.02 0.09
Material recording, scheduling, and distributing clerks 0.04 0.09
Miscellaneous administrative support occupations -0.03 0.07
Private household occupations -0.18 0.10
Protective service occupations -0.04 0.10
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Waiters and waitresses -0.11 0.09
Cooks -0.02 0.08
Miscellaneous food preparation and service occupations -0.11 0.08
Health service occupations -0.03 0.08
Cleaning and building service occupations -0.07 0.08
Personal service occupations -0.09 0.08
Farm operators, managers, and supervisors 0.01 0.16
Farm and nursery workers -0.15 0.15
Related agricultural, forestry, and fishing occupations 0.10 0.10
Vehicle and mobile equipment mechanics and repairers -0.02 0.13
Other mechanics and repairers -0.15* 0.09
Construction trades -0.21%** 0.07
Extractive and precision production occupations -0.11 0.08
Textile, apparel, and furnishings machine operators -0.12 0.13
Machine operators, assorted materials 0.09 0.12
Fabricators, assemblers, inspectors, and samplers -0.19** 0.09
Motor vehicle operators -0.09 0.08
Other transportation and material moving occupations -0.06 0.12
Construction laborers -0.09 0.12
Laborers, except construction -0.16 0.15
Freight, stock, and material movers, hand -0.25%** 0.08
Other helpers, equipment cleaners, hand packagers and laborers -0.06 0.12

% n<0.01 **p<0.05 *p<0.1

There is a strong relationship between education and health (Silles, 2009). Proportion of workers with education higher
than high school varies. 98 percent of Engineers, architects and scientists, 85 percent of Writers, artists, entertainers, and
athletes, 52 percent of Other mechanics and repairers, 35 percent of Construction trades, 38 percent of Fabricators,
assemblers, inspectors, and samplers, 47 percent of Freight, stock, and material movers, hand have a degree more than a
high school. It suggests that highly educated workforce such as Engineers, architects and scientists, are less likely to be
obese. It is an important result for public health.

5. Discussion

The study reveals that workers in some occupations have lower likelihood for obesity. When the effect of working hours
are considered, six occupation groups significantly reduce the probability of being obese. These occupation groups are
Engineers, architects and scientists; Writers, artists, entertainers, and athletes; Construction trades; Other mechanics and
repairers; Fabricators, assemblers, inspectors, and samplers and Freight, stock, and material movers, hand.

Exact mechanism leading to reduced risk of obesity for these six occupations are not known. Two of the possible
explanations of the relation rests with the nature of the occupations. Members of the two occupation groups, namely
Engineers, architects and scientists and Writers, artists, entertainers and athletes, are highly educated. This result is in
conformity with Proper and Hildebrandt (2014), which found that the occupations with lower BMIs were also the
occupations, of which workers' education level were higher. It is also in line with Wardle et al. (2002), where the study
reviled that higher education reduces the likelihood of obesity. These may be the outcome of education's role in easing
the process of health information's interpretation (Galobardes, Morabia& Bernstein, 2000) and enabling people to adopt
healthy lifestyles (Mirowski& Ross, 1998), such that people with higher education consume more fruits and vegetables
(Thompson et al., 1999). In addition these occupations are also among the occupational groups with higher proportion
of workers having adequate leisure time physical activity (Caban-Martinez et al., 2007).

On the other hand, Other mechanics and repairers, Construction trades and Freight, stock and material movers, hand are
physically demanding occupations and have been classified as occupations with high occupation activity by Steeves et
al. (2015). These types of occupations may protect workers from obesity (Bonauto, 2014; King et al., 2001) as the
amount of energy burned would be higher compared with sedentary jobs. It is estimated that physically demanding
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occupations which involve lifting and carrying has 2.4% lower BMI in comparison with sedentary jobs (Bockerman,
Johansson, Jousilahti&Uutela, 2008).

Furthermore, three of the six occupations, Engineers, architects and scientists, Construction trades as well as Writers,
artists, entertainers and athletes are among occupation groups of which good portion of members can be characterized
with high cardiovascular fitness (Lewis et al., 2011). This condition implies that members of these occupation groups
pursue good health behaviors such as physical activity (Blumenthal et al, 1998;Kennedy et al., 2007), which plays a key
role in preventing undesired weight gain (Erlichman, Kerbey& James, 2002)

As obesity is an important public health concern, there is need for further research, which would aid slowing down of
the obesity epidemic. Further research should focus on these six occupations and identification of determinants of
relations between these occupations and lower BMI.

6. Conclusion

Obesity is an important public health matter with economic and social implications. Using a nationwide representative
survey for the United States, the study identified six occupation groups reducing the risk of obesity. While exact
mechanism leading to reduced obesity risk is not known, two possible explanations rests with the nature of the
occupations and profile of the members of the occupation groups. Accordingly, while some of the identified occupations
are physically demanding and have been classified as occupation groups with high occupational activity, the others
required members to be highly educated. Further research focusing on these six occupations are needed to determine
factors leading to lower likelihood for obesity.
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