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Abstract

Background—Surveillance is needed to capture work organization characteristics and to
identify their trends.

Methods—Data from the 2010 National Health Interview Survey (NHIS) were used to calculate
prevalence rates for four work organization characteristics (long work hours, non-standard work
arrangements, temporary positions, and alternative shifts) overall, and by demographic
characteristics, and industry and occupation of current/recent employment.

Results—Data were available for 27,157 adults, of which 65% were current/recent workers.
Among adults who worked in the past 12 months, 18.7% worked 48 hr or more per week, 7.2%
worked 60 hr or more per week, 18.7% had non-standard work arrangements, 7.2% were in
temporary positions, and 28.7% worked an alternative shift.

Conclusions—Prevalence rates of work organization characteristics are provided. These
national estimates can be used to help occupational health professionals and employers to identify
emerging occupational safety and health risks, allow researchers to examine associations with
health, and use the data for benchmarking.
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INTRODUCTION

Changing workforce configuration, flexibility, and new organizational practices have
resulted in changes in work organization that may have an adverse impact on job
characteristics. Improved monitoring of changes in work organization is needed [Kompier,
2006]. The organization of work has been recognized as a top priority for research under the
National Occupational Research Agenda (NORA), a framework developed by the National
Institute for Occupational Safety and Health (NIOSH) in partnership with a
multidisciplinary team of researchers and practitioners from government, industry, labor,
and academia. A key goal under this agenda is to conduct surveillance to characterize work
organization characteristics and trends in these characteristics in the U.S. including
surveillance within target industries, occupations, and select worker populations. Despite the
increasing acceptance of the role of work organization characteristics in worker health,
limited data on these factors are available using large nationally representative, population-
based surveys [Landsbergis et al., 2011].

To address this gap, questions on work organization were included in the Occupational
Health Supplement (OHS) embedded within the 2010 NHIS sample adult questionnaire.
Questions were developed through consultation with experts in the field of occupational
health. National estimates of work organization characteristics (long work hours, non-
standard work arrangements, temporary positions, and alternative shifts) can be used to help
occupational health professionals and employers to identify emerging occupational safety
and health risks, allow researchers to examine exposures among minority or disadvantaged
groups, examine associations with health, and use the data for benchmarking.

This is the first article from the 2010 NHIS-OHS focusing on self-reported prevalence rates
of work organization characteristics from the public use dataset (http://www.cdc.gov/nchs/
nhis/nhis_2010 data_release.htm). Data were collected from a nationally representative
sample of adults who reported working at the time of the interview, or who had worked in
the previous 12 months. Although a comprehensive analysis of the association of work
organization and health is beyond the scope of a single article, the aims for this article
include: (1) provide population prevalence rates for work organization characteristics by
demographic and geographic characteristics (sex, age group, race/ethnicity, marital status,
education, class of worker, place of residence, and geographic region), industry, and
occupation; and (2) provide age, sex, and race adjusted prevalence rates of work
organization characteristics by industry and occupation so that researchers may use these for
imputation of job characteristics in their own research when exposure data are lacking.

METHODS

Data from the 2010 NHIS-OHS were used for this study. The NHIS is an annual, multi-
purpose health survey, and the principal source of information about the health of the
civilian, non-institutionalized, household population of the United States. The survey is
conducted by the National Center for Health Statistics (NCHS), Centers for Disease Control
and Prevention, and utilizes a multi-stage, clustered sample design, with oversampling of
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black, Hispanic, and Asian persons. Black, Hispanic, and Asian adults aged 65 or older are
also oversampled to complete the sample adult module.

Interviewers with the U.S. Census Bureau administer in-person interviews (some telephone
follow-up is allowed) using computer assisted personal interviewing (CAPI). The survey
instrument contains four main modules: household, family, sample child, and sample adult.
A household respondent provides demographic information on all members of the household
in the household composition module. For each family within a household, the family
module is completed by one family respondent who provides sociodemographic and health
information on all members of the family. Additional health information is collected from
one randomly selected adult (sample adult) aged 18 years or over, and from the parent or
guardian of one randomly selected child under age 18 (if there are children in the family).
OHS questions were imbedded into the sample adult questionnaire. In 2010 NHIS
interviews were conducted in 34,329 households, accounting for 89,976 persons in 35,177
families. The estimates presented in this article are based on data collected from 27,157
sample adults. The household response rate was 79.5%, the conditional sample adult
response rate was 77.3% and the final sample adult response rate was 60.8% [Division of
Health Interview Statistics, 2010]. Survey questions were developed after consultation with
content experts and thorough literature reviews prior to inclusion in the survey.

The 2010 National Health Interview Survey (NHIS) was approved by the Research Ethics
Review Board of the National Center for Health Statistics (Protocol #2009-16) and the U.S.
Office of Management and Budget (Control #0920-0214). Written consent for participation
in the 2010 NHIS was not received, but instead all 2010 NHIS respondents provided oral
consent prior to participation.

Study Definitions

We present national prevalence rates for work organization characteristics for the current
main job held by sample adults or for the most recent job held by sample adults not working
at the time of interview, but who worked at some time in the previous 12 months.
Employment was defined as working for pay at a job or business or working, but not for
pay, at a family-owned business or farm. To ensure that respondents answered about the job
of interest, questions, and question sets often used a lead-in similar to the following: “The
next few questions refer to [fill: your job as a (JOB DESCRIPTION) with (EMPLOYER
NAME)/your current, MAIN job/the job you held [most recently].” We then classified
current/recent workers by demographic (sex, age, race/ethnicity, marital status, education,
and class of worker) and geographic characteristics (place of residence and region).
Geographic classification was based on the location of the respondent’s home as within or
outside a metropolitan statistical area (MSA). Analysis by educational status was limited to
workers aged 25 years and older. Industry and occupation categories were created by NCHS
based on the North American Industry Classification System (NAICS) and the Standard
Occupational Classification System (SOC) codes.
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Work Organization Characteristics

Analysis

We looked at the following work organization, or structure of work characteristics: long
work hours, nonstandard work arrangements, temporary position, and alternative shifts. Our
calculation of prevalence rates for long work hours were restricted to currently employed
adults working one job for two reasons: first, “hours worked per week” was asked only of
currently employed adults; and second, this question did not distinguish between main jobs
and secondary jobs, whereas all other work organization questions referred to a main job.
Therefore, to be consistent with the other outcomes which focused on main jobs, we
excluded employed adults working two or more jobs from our analyses of long work hours.
We used two definitions for long work hours. First we looked at currently employed adults
who reported working, on average, 48 hr or more per week. Then we looked at currently
employed adults who met a more extreme definition of long work hours, 60 hr or more per
week.

For all other work organization characteristics, currently employed adults holding more than
one job were included but were asked to consider only their main job when answering the
questions. Non-standard work arrangements were measured by asking “Which of the
following best describes your work arrangement?” The following responses were all
considered to represent nonstandard work arrangements: (1) “you work/worked as an
independent contractor, independent consultant, or freelance worker;” (2) “you are/were on-
call and work/ worked only when called to work;” (3) “you are/were paid by a temporary
agency;” (4) “you work/worked for a contractor who provides workers and services to others
under contract;” and (5) “other [work arrangement].” Those indicating that they are/were a
regular permanent employee were considered to have a standard work arrangement.
Temporary position was measured by a positive response to the following question: “Some
people are in temporary jobs that last only for a limited time or until completion of a project,
—Is/Was your job temporary?” Alternative shift was defined as those answering the
question “Which of the following best describes the hours you usually work/worked?” with
responses of—"a regular evening shift,” “a regular night shift,” a rotating shift,” or “some
other schedule?” Those who indicated working “a regular day shift” were the comparison

group.

Tetrachoric correlations between work organization factors are provided in Appendix A.

All analyses were conducted using SAS-callable SUDAAN software version 10.0 [RTI,
2008] to account for the complex sampling design of the NHIS. To represent the U.S.
civilian, non-institutionalized population age 18 years and over, and to estimate the total
number of employed US civilian workers represented by each individual in the sample, all
estimates were weighted using the NHIS sample adult record weight. Point estimates with a
relative standard error (RSE) greater than 30% but less than or equal to 50% are noted in the
text and indicated with an in the tables as they do not meet the NCHS standards of
reliability/precision. Estimates with a RSE greater than 50% or based on cell sizes less than
10 cases are not shown.
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In order to assess patterns of prevalence for work organization characteristics among
workers by industry and occupation group, we ranked groups from highest to lowest
unadjusted prevalence rate. Note that these rankings do not account for whether or not the
differences between estimates were statistically significant. However, we did calculate
significance tests that tested for statistically significant differences between the industry and
occupation groups with the highest prevalence rates for work organization characteristics,
and the prevalence rate of these characteristics for all current/recent workers combined.
These significance tests were adjusted such that the estimated standard error of the
difference between prevalence rates for industry and occupation groups and all current/
recent workers accounted for non-independence of industry and occupation groups and all
current/recent workers by incorporating their covariance [a method used in Cohen and
Makuc, 2008]. Differences that were statistically significant (P < 0.05) for select variables
are noted in the text.

When examining the prevalence rate of work organization factors among various industry
and occupation groups, we present unadjusted prevalence rates that may be useful for
comparisons to unadjusted data from other sources (e.g., Occupational Information Network
(O*NET)), and for identifying groups of workers with the higher burdens of exposure to
target with preventive strategies. Some researchers may prefer to use adjusted prevalence
rates for industry and occupation groups to make our estimates comparable to those of the
Quality of Employment Surveys, which was adjusted for age, sex, and race [Karasek et al.,
1988; Schwartz et al., 1988; Pieper et al., 1989; Reed et al., 1989; Alterman et al., 1994]. In
Table | we present prevalence rates adjusted by age, sex, and race/ethnicity using the
projected 2000 U.S. population as the standard population [Day, 1996]. Although we do not
discuss individual adjusted prevalence rates in this article due to space limitations, we are
making them available for researchers to use.

Employment status data were available for 27,157 sample adults in the 2010 NHIS, who
represent approximately 229 million civilian non-institutionalized U.S. adults (Table I1). The
sample included 17,524 adults (weighted proportion = 67.7%) who were employed in the
past 12 months (current/recent workers); 7,915 (26.7%) who were not employed in the past
12 months, but were employed at some time in the past (former workers); and 1,704 (5.7%)
who were never employed.

Work Organization Characteristics

Long working hours: working 48 hr or more per week—For currently employed
adults working only one job (n = 14,287), the overall prevalence rate for working 48 hr or
more was 18.7% (see Table I1). Higher prevalence rates of working 48 hr or more were
found for men (24.5%) compared to women (12.2%; P < 0.01); workers aged 30-44
(22.2%) and 45-64 (21.2%) compared with other age groups (P < 0.01 for all pair-wise
comparisons); non-Hispanic white workers (20.9%; P < 0.05 for all pair-wise comparisons)
compared to other racial/ethnic groups (excluding non-Hispanic American Indian/Alaska
Native workers); and those having a Bachelor’s degree or higher (24.6%; P < 0.01 for all
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pair-wise comparisons) compared with those having less education. Prevalence rates were
also higher for those who were self-employed in their own business, professional practice, or
farm (28.7%; P < 0.01 for all pair-wise comparisons) compared with other classes of
workers (excluding working without pay in family owned business or farm).

Of the 21 industry groupings (Table I11), workers in Mining had a higher prevalence rate of
working 48 hr or more per week (50.4%) compared to all currently employed adults working
only one job (18.7%; P < 0.01). Higher prevalence rates were also found for workers in
Agriculture, Forestry, or Fishing (37.3%; P < 0.01) and Transportation and Warehousing
(28.4%; P < 0.01). With regard to occupation, workers in management had a higher
prevalence rate (35.7%; P < 0.01) for working 48 hr or more compared to the prevalence
rate for all currently employed adults working a single job. This group was closely followed
by workers in Legal occupations (35.5%; P < 0.01) and Farming, Forestry, and Fishing
occupations (33.9%; P < 0.01).

Long working hours: working 60 hr or more per week—The overall prevalence rate
for currently employed adults having one job and working 60 hr or more per week was 7.2%
(Table I1). As with working 48 hr or more per week, prevalence rates for working 60 or
more hours per week were higher for men (9.5%) compared to women (4.5%; P < 0.01);
workers aged 30-14 (8.4%; P < 0.01 for all pair-wise comparisons) and aged 45-64 (8.3%;
P < 0.01 for all pair-wise comparisons) compared with other age groups; non-Hispanic
white workers (8.1%) compared with non-Hispanic Asian/Native Hawaiian or Other Pacific
Islander (5.9%; P < 0.05), non-Hispanic black (5.8%; P < 0.01), and Hispanic (4.8%; P <
0.01) workers; and for workers having a Bachelor’s degree or higher (9.2%) compared with
workers having less education (P < 0.05 for all pair-wise comparisons). In addition,
prevalence rates for working 60 hr or more per week were higher for self-employed workers
(15.9%) compared with other classes of workers (P < 0.01; excluding working without pay
in family owned business or farm).

Of the 21 industry groupings (Table I11), a higher prevalence rate of working 60 hr or more
per week followed the same patterns as was observed for working 48 hr or more per week.
With regard to occupation, workers in Management also had a higher prevalence rate of
working 60 or more hours per week (16.5%; P < 0.01) compared to all currently employed
adults working only one job. A higher prevalence rate was also observed for workers in
Transportation and Material Moving occupations (10.9%; P < 0.01).

Non-Standard Work Arrangements

The overall prevalence rate of non-standard work arrangements was 18.7% (Table I1).
Higher prevalence rates for non-standard work arrangements were found for men (20.9%)
compared with women (16.4%; P < 0.01); workers aged 65 or older (37.7%) compared with
other age groups P < 0.01 for all pair-wise comparisons); Hispanic workers (21.7%)
compared with other racial/ethnic groups (P < 0.05 for all pair-wise comparisons), excluding
non-Hispanic other adults; and those having less than a high school diploma (25.3%)
compared with those having more education (P < 0.01 for all pair-wise comparisons). The
prevalence rate of non-standard work arrangements was also higher among those who were
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self-employed in their own business, professional practice, or farm (83.9%) compared to
employees of private companies (11.8%; P < 0.01) and employees of Federal, state, or local
governments (11.1%; P < 0.01).

Compared to all adults employed at some time in the past 12 months, higher industry
prevalence rates for nonstandard work arrangements (see Table I11) were identified for
workers in Construction (44.1%; P < 0.01), followed by Agriculture, Forestry, and Fishing
(42.8%; P < 0.01) and Administrative Support and Waste Management and Remediation
Service industries (38.8%; P < 0.01). The prevalence rate of non-standard work
arrangements by occupation was higher for those in Arts, Design, Entertainment, Sports, and
Media occupations (47.4%; P < 0.01); followed by Construction and Extraction occupations
(44.0%; P < 0.01); and Personal Care and Service occupations (38.2%; P < 0.01).

Temporary Position

The overall prevalence rate of workers working in temporary positions was 7.2% (Table II).
Higher prevalence rates were found among men (7.8%) compared with women (6.6%; P <
0.05); workers aged 18-29 (12.3%) compared with other age groups (P < 0.05 for all pair-
wise comparisons); Hispanic adults (10.6%) compared with non-Hispanic white workers
(6.2%; P < 0.01) and non-Hispanic Asian, Native Hawaiian, or other Pacific Islander
workers (6.7%; P < 0.01); and those not having a high school diploma (10.4%) compared
with those having more education (P < 0.01 for all pair-wise comparisons). Prevalence rates
for temporary positions were also higher for those who were self-employed in their own
business, professional practice, or farm (10.4%) compared to employees of private
companies (6.5%; P < 0.01).

As shown in Table 111, prevalence rates for temporary work positions were higher in
Administrative and Support and Waste Management and Remediation Services (17.1%)
compared to the prevalence rate for all adults employed at some time in the past 12 months
(7.2%; P < 0.01). Higher prevalence rates were also found for workers in Arts,
Entertainment, and Recreation (16.4%; P < 0.01); and Construction industries (15.1%; P <
0.01). Among occupational groups, workers in Farming, Fishing, and Forestry had a higher
prevalence rate of temporary positions (25.9%; P < 0.01) compared to all adults employed at
some time in the past 12 months. Similar findings emerged for Arts, Design, Entertainment,
Sports, and Media (18.3%; P < 0.01); and Construction and Extraction occupations (17.4%;
P <0.01).

Alternative Shifts

As shown in Table I1, the overall prevalence rate for alternative shifts was 28.7%.
Prevalence rates were higher for workers aged 18-29 (43.0%) compared with other age
groups (P < 0.01 for all pair-wise comparisons); non-Hispanic blacks (34.5%) compared to
non-Hispanic whites 28.1%; P < 0.01), non-Hispanic Asian, Native Hawaiian, and other
Pacific Islander workers (26.2%; P < 0.01), and Hispanic workers (27.7%; P < 0.01).
Workers with a Bachelor’s degree and higher (19.0%) had a lower prevalence rate of
alternative shifts compared to workers with less education (P < 0.01 for all pair-wise
comparisons). Among classes of workers, persons working without pay in a family owned
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business or farm reported a higher prevalence rate of working an alternative shift (55.4%)
compared with other classes of workers (P < 0.05 for all pair-wise comparisons).

Compared to all adults employed at some time in the past 12 months, workers in the
Accommodation and Food Services (62.3%; P < 0.01); Arts, Entertainment, and Recreation
(49.6%; P < 0.01); and Retail Trade industries (48.8%; P < 0.01) had a higher prevalence
rate of alternative shifts (see Table I11). Food Preparation and Serving occupations had a
higher prevalence rate (63.1%; P < 0.01) of alternative shift work; followed by protective
service occupations (54.3%; P < 0.01); and sales and related occupations (45.9%; P < 0.01).

DISCUSSION

This study reports national prevalence rates for four work organization factors that previous
research has shown to be associated with adverse health outcomes. All 2010 NHIS data used
in this study are available for researchers to use in a public use dataset (http://www.cdc.gov/
nchs/nhis/nhis_2010_data_release.htm). National estimates from this study can be used to
help occupational health professionals and employers identify emerging occupational safety
and health risks, and use the data for benchmarking.

Tetrachoric correlations between work organization characteristics are shown in Appendix
A. With the exception of temporary position and non-standard work arrangements (r =
0.648), all other work organization characteristics had correlations that were relatively weak
(r<0.216).

Long Work Hours

In 2002 the NIOSH Organization of Work Group published a report [Caruso et al., 2006]
that discussed changes in the nature of work organization, and recommended improved
measurement of working hours, and a focus on populations more likely to work long hours.
In the current study, we examined workers working 48 hr or more, and working 60 hr or
more separately because researchers have used many different definitions of long work
hours, and because the health implications of each may be different. While the overall
prevalence rate of working 48 hr or more was 18.7% and the prevalence rate of working 60
hr or more was 7.2%, the demographic, geographic, industry, and occupation groups with
higher prevalence rates of exposure were nearly identical at each of the two cut points.
However, we may have underestimated the prevalence rate for long work hours by
restricting analyses to currently employed adults working only one job.

Our findings are similar to those of Grosch et al. [2006] in an analysis of 2002 data (h =
1,744) from the Quality of Worklife Survey (QWL) with regard to characteristics of those
working long hours (male, white, married, college educated, and self-employed). However,
the age group with a higher prevalence rate of workers working long hours in our study was
ages 30-44; while younger workers, ages 18-34, were most likely to report long work hours
in the QWL. Again, this difference may be explained by younger workers having multiple
jobs. The QWL question included all jobs, while ours was restricted to one job. Grosch et al.
[2006] also found a low prevalence rate of long working hours among Farming, Fishing, and
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Forestry occupations which is contrary to our findings of high prevalence rates of long work
hours among this group.

Non-Standard Work Arrangements

For the purposes of this overview article, non-standard work was used as a broad term to
include working as an independent contractor; independent consultant or freelance work;
working on-call or only when called to work; working for a temporary agency; and working
for a contractor who provides workers and services under contract. Non-standard work
arrangements expose workers to “precarious work” often characterized by reduced wages,
status, security, and benefits, such as pension, insurance, and sick leave [Benach and
Muntaner, 2007; Hadden et al., 2007]. On the other hand, non-standard work arrangements
may benefit some workers by allowing them to control their schedules; and may benefit
employers by providing an opportunity to screen workers prior to hiring them, and to cut
labor costs during slack times.

According to the Current Population Survey (CPS), in 2005 non-standard work
arrangements represented 10.7% of total employment broken down as follows: independent
contractors (7.4%); on-call workers (1.8%); temporary agency workers (0.9%); and workers
provided by contract firms (0.6%). The CPS, conducted by the U.S. Census Bureau for the
Bureau of Labor Statistics (BLS), is a nationwide survey of 60,000 households that obtains
information on employment, unemployment, earnings, and demographics of the civilian
non-institutionalized population. In the current study the employment breakdown is similar:
independent contractors (9.7%); on call workers (2.7%); temporary agency workers (1.0%);
and working for a contractor (1.7%). Although the study methods differ somewhat, the
overall prevalence rate of non-standard work arrangements in our study was 18.7%,
suggesting that exposure to non-standard work arrangements may be increasing.

Temporary Position

Temporary workers are often referred to as contingent workers who do not expect their jobs
to last, or who report that their jobs are temporary. Temporary work may play an important
role in the U.S. economy as a bridge to permanent employment for those who are out of
work, or changing jobs. Temporary employment can range from a day or less, to several
years. Temporary workers have grown in importance as firms have relied on them to meet
their changing labor needs [Luo et al., 2010].

In our study, the overall prevalence rate of workers working in temporary positions was
7.2%. This is higher than the estimate of 1.8-4.1% from the 2005 CPS [BLS, 2005]. Since
our definition of temporary workers closely follows the CPS definition of contingent work,
it appears that this may be increasing. Similar to what we found in our study, data from the
CPS showed that contingent workers were twice as likely to be under 25 years old, were
more likely to be Hispanic, have less than a high school diploma, and more likely to be self-
employed compared to non-contingent workers. However, the CPS study found contingent
work to be more common among women than men, which is the opposite of what we found.
Some of the industry and occupation groups found to have a higher prevalence rate of
contingent/temporary work were similar between the 2005 CPS study and the present (2010
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NHIS-OHS) study: education services and construction and extraction occupations [BLS,
2005].

Alternative Shifts

The 2010 NHIS-OHS question on shift work captures data on evening and night shifts,
along with rotating shifts, so that the prevalence rate of exposure to these alternative shifts
could be determined and associations between this exposure and health outcomes may be
examined in future studies. Our study found an overall prevalence rate of alternative shift
work of 28.7%. In comparison, data from 2004 collected by BLS [McMenamin, 2007]
indicated that 17.7% of workers worked alternate shifts that fell at least partially outside of
the daytime shift range between 6 am and 6 pm. More than half of the full-time workers who
worked an alternate shift in May 2004 reported doing so because it was “the nature of the
job.” The 2004 results are similar to findings from the 2010 NHIS-OHS, with a higher
proportion of workers working alternative shifts in Accommodation and Food Services
industries, (52.7% in BLS compared with 62.3% in NHIS-OHS). Other industry groups
with large proportions of employees who reported working alternate shifts in the BLS and
the 2010 NHIS-OHS included Arts Entertainment and Recreation; Mining; and
Transportation and Warehousing. Regarding occupation groups both the BLS report and the
2010 NHIS-OHS found that workers in Service occupations, especially Protective Service
and Food Preparation and Serving occupations, were most likely to work alternate shifts. In
general, the prevalence rate of alternative shift work for each group was higher in the NHIS-
OHS than in the BLS sample. Prevalence rate differences may be due in part to the six-year
time difference between the two surveys and to the increased use of flexible or alternative
work schedules in recent years.

Strengths and Limitations

This study is subject to limitations often found in cross-sectional interview surveys. Because
the focus was on a current or most recent job, data on changes in work organization
characteristics over time are not available. Although the population-based sample design of
the NHIS allowed us to make nationally representative estimates for many variables, small
numbers of respondents with specific work organization characteristics, especially within
certain demographic, industry, and occupation subgroups, made some estimates unstable
(e.g., characteristics for Management of Companies and Enterprises), and several exposures
for working long hours without pay in a family owned business or farm.

There are limitations associated with the industry and occupation groups used in these
analyses. Broad industry and occupation categories may lump together workers who likely
have substantially different workplace exposures. Conversely, small sample sizes within
some industry and occupation groups result in wide confidence intervals that may result in
underestimation or overestimation of exposure. Finally, the economic climate and high
unemployment rates in the United States during 2010 should also be considered when
interpreting these findings as such conditions could have potentially influenced the NHIS—
OHS estimates.
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Limitations aside, our study has a number of strengths. National prevalence estimates of
work organization characteristics can be used to help occupational health professionals and
employers to identify emerging occupational safety and health risks. In addition, the
publication of nationally representative unadjusted and adjusted prevalence rates for work
organization factors for multiple industries and occupations will allow researchers to use
these data to impute work organization into their data by occupation or industry title [e.g.,
Schwartz et al., 1988; Alterman et al., 2008; Cifuentes et al., 2010] when exposure data is
lacking.

Researchers have recently published several articles on work organization factors using this
public use dataset, the first focused on shift work and short sleep duration [CDC, 2012], and
the second examined gender differences in the effect of weekly working hours on
occupational injury [Wirtz et al., 2012]. In the future we plan to examine the association of
these work organization characteristics with several health outcomes. Understanding these
associations may point to additional opportunities for prevention.

CONCLUSIONS

The overall prevalence rate of the work organization characteristics among U.S. workers
examined in the 2010 NHIS-OHS ranged from 28.7% for alternative shifts to 7.2% for
working 60 hr or more per week. We also found that each of these characteristics varied
greatly among different industry and occupation groups. For example, potentially hazardous
work organization factors (e.g., long work hours) were especially high within the
Agriculture, Mining, and Construction Industries. Data from the NHIS-OHS are available in
a public use dataset (http://www.cdc.gov/nchs/nhis/nhis_2010 data_release.htm) and we
encourage other researchers to explore this data.
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Appendix A

Tetrachoric correlation matrix of work organization factors among U.S. working adults
(National Health Interview Survey, 2010)

©2 @2 P @ EP

(1) Working =48 hr per week 1.000

(2)Working=60 hr per week 0.999 1.000

(3) Non-standard work arrangement 0.017 0.115 1.000

(4) Temporary position -0.208 -0.132 0.648 1.000

(5) Non-standard shift 0.032 0.128 0.216 0.149 1.000

Tetrachoric correlation coefficients do not account for complex sampling design.
a_ . . . .
Estimates in column are for currently employed adults working only one job.

b_ . . L
Estimates in column are for currently employed adults and adults not currently employed but employed at some time in
the past12 months.

Am J Ind Med. Author manuscript; available in PMC 2015 September 02.



Page 14

Alterman et al.

(Z¥1-69)0°0T
(9°8T-22T)¥'ST
(912-€T2)E VT

(r0e-9¢e)e9e
(T'ee-g'se)e 62
(V' L6-6LY).2S
(ess—zen)e 6y
(L'0e-6'72)LL2
(TT2-+'6T) 18T

(8'€€-0'92)8'62
1
(00z—v¥T) TLT
(eer-L1E)E LE
(76T-0CT)Y'ST
(0'0e-2'02) T'SC
(06e-0°0€)W'vE
(cLrvIney
(L'ez-TeT)8LT
(9sz-z6T)C2e
(e'9z-L's1)5°02
(€'8T-T'6)0°€T
(99e-9'T2)5'8¢C
(6'6€-€'S2)TCE

0TT-¥10°L
(06-99) T2
(0s€are

(cv1-8)9°0T
(6'01-8'9)0'8
(9v-€2)ee
(sTe-Teneor
(08-2¥)8's
(e'vT-gon)zeT

(0'9T-2 TV ET
1
(Lt1-2L)z6
(cs-s1) ,6¢
(89-12) 8¢
(S6-2¥v'9
(8'01-9°€)€'9
(cs-Lo)8e
1
(98-€€)e'S
(€vT-Te)Y'TT
1
1
(0eT-L9)v'6

(L'ST-¥'8)S°TT
(§'22-291) T6T
(9°€2-821)9°02

(cL1-6°0T)L€T
(z'8e-L0g)e Ve
(T91-€0T)0°ET
(L0v-6'82)9 1€
(6'6T-8°€T)L 9T
(8'8T-0'¥T)2'9T

(T'5-9'v€).6€
1
(6'0e-Gv2)s LC
(sev-9'2e)6'LE
(0'0z-6721) T9T
(9'6T-€'TT)0'ST
(8'v2-T'ST)S'6T
(9sT-GTI)VET
(€'91-02)8°0T
(8v1-69)STT
(8'0v-T'0€)e'S€E
1
1
(06v-€9e)52Y

(es-s1)8C,
(6'11-6'9)5'8
(Z21-221)9 7T

(L8-07)6'S
(56-0'9)6'9
(8'91-5°01)EET
(6'6-6'€)€9
(VL2 ¥)9's
(TL-0v)Es

(6851’9
1
(16-2°9)6°9
(0zt-€9) 18
(re-Lv)E9
(cL-Lavy
(r'21-69)0'6
(6'8-€'9)6'9
L6z Iv'9
(08-8'1)2'9
(5L-9€)es
(9v1-9'9) T'6
(8G2-T'TT)ELT
(coe-g9m)8'CC

(e'0z-T21)8'ST
(z’sz—91)¥02
(6€€-2'82)0°'TE

(e'6T-¥C1)S'ST
(6'6T-2'€T)29T
(eL2-202)5°€T
(Lz1-09)88
(9'6T-¥'¥1)8'9T
(zL1-L1)e vt

(9°02-5€T)L'9T
1
(0vz-6L1)8°02
(€262 TLT
(8'6T-€CT)L'ST
(0'6T-8'TT)0'ST
(5ze-9'6T)5'Se
(761-8¥1)0°LT
(8'v2-8'ST)6'6T
(5T2-8'91)0°6T
(LTZ-Gen9 9t
(§'L2-5vT) 0T
(T6e-Cve)eTe
(e'z1-9'62)9°5€

[ealewaylew pue Jaindwo)
suolreJado [e1oueUly pue ssauisng
Juswabeuey

uonednaop
uole.ISIuIWpE 21jgnd
(uonessiuiwpe a1jgnd 1dadxa) $aJIAIBS JaYI0
SIIAIBS POO) PUB UOIEPOWILLIOIIY
UOI}ea198] PUE ‘JUBWIUIBLIBIUS ‘SUY
90UBISISSE [BI90S PUE 3Jed UeaH
S30IAJ9S UOIRINPT

S30IAI3S UOIRIPaW 3J pue Juswabeuew
a1sem puenioddnspuesAleASIuILIPY

sastidia)ua pue satuedwod Jo Juswabeue|
SIIAIBS [BIIUYDS) PUE ‘D11IUBIIS ‘[BUOISSB)0Id
Buises| pue [elual pue a1eIsT [eay

80ueJNSUI pUB 3dUBUIS
uonewIoyU|

Buisnoyasem pue uoljenodsuel |

apeJ} |1e1vy

ape] 9[esa|oyM

Burinoesnuey

uonoINIISU0D

saninN

Butuin

Bununy pue ‘Buiysty ‘Ansaloy ‘ainnoLby

Ansnpuj

(10%56)% TPy

(10 9%56) % Ipv

(10 %56) % ‘Tpv

(10 9%56) % Ipv

(109%56)% [pv

Uiys
AAITRUIBYY

Author Manuscript

uonisod
Aseqodwa |

(0T0Z ‘AanIng MmalAIBlU| YifeaH [euoiieN) A1o1uylg/aoey pue ‘Xas ‘afy 4oy paisnlpy ‘uonednaoso
pue Ansnpu] Aq ‘synpy Bupjiopn SN Buowy sonsiis1oeIeyD uoneziuebiQ YI0AA J0) S|eAIS1U| 30UBPILUOD pue SaJey 3dudjeAsld paseg-uolieindod

JuawiabuelIe YI0M

pJepueis-UoN

| 31avl

Author Manuscript

pleamiad
1Y 092 Bujdopn

Author Manuscript

pdamiad
1y 8y= Bujaop

Author Manuscript

available in PMC 2015 September 02.

Am J Ind Med. Author manuscript



Page 15

Alterman et al.

“uoIs1oald/A11ge11a1 JO SpJepuels 198U 10U Op A8y Se LUOIINED YIIM Pasn aq PINoys PUe 94055 PUB 0,0E< J0.18 PIEPUEIS BAITR|SI B 8ARY sLIaIse Ue Aq papaoaid serewns3

¥

“uolstoald/A1|1gel|a. JO splepuels 188 10U Op A8y SB UMOUS 10U 818 0TS S8ZIS |190 UO Paseq 0 040G< 10118 pIepuels sAIIR[al & YIM Salewiss

1
‘ol auo Ajuo Buyiom synpe pakojdwa >_Ew::om

‘uonejndod paepuels ay} se uonreindod 'S'N 000z paoalosd ayy Buisn A1o1uyia/aael pue ‘xas ‘abe Aq paisnipe serewnsy

"payBiam ate sarewnss ||y

‘[eAIBIUI BOUBPIIUOI ‘1D ‘palsnipe “lpy

(rer-12e) TLE (901-T9)V'L (7'81-52T)C'ST (6'6-9'9)SL (902-vT)E LT Buinow [erssyew pue uonepodsues |
(L'0e-1'€2)L92 (e-Tv)S's (zL1-T'TT)6'ET (re-saLe (8L1-€21)6'¥T uononpoid
(oee-TeT)IG.  WOTTEIVL, (T'82-rLT)E 2T (L8-0€)zs (9Te-TeT)69T Aredal pue ‘adueUSIUIEW ‘UL [BISU|
(8'gz-6'02)eec  (GTC-9°€T)eLT (T'05-5'8€)C v (L21-¥9)Es (5'62-8'€1)9'02 uonoelIxa pue uonanIsuod
(T26-6'ST)0'Se (8'57-9'8).LTT (T'9v-0'82)99¢ (ce1-€8)8°CT (8'6€-9'82)6°€E Ansaioy pue ‘Burysty ‘Buuiieq
(r9z-6'T2)6°€T (T8-€'9)5'9 (oy1-€0m)0°CT (0v-LT)9C (6'21-8'8)L°0T Hoddns sAleAsIUILPE PUE 30130
(s'sv-z'ov)eey (6v-92)9°¢ (L'ez-6'8T)2'TC (001-59) T'8 (0'22-vL1)9°6T pale[as pue safes
(6'6v-8°28)8°EV (8'8-G'v)€'9 (T'9v-6vE) OV (ezT-2v)EL (e'6T-00T)0VT 301/U9S pUE 31ed [eU0SIad
(e've-6'€2)8'8C (Tv1-T'8)L0T (6'ev-€2e)6'LE (c9o-12)9¢ (e'€T-29)56  @oueusurew pue Buiues|o spunoif pue Buiping
(5'55-6'GY)L0G (T2-5€)0's (6'€T-v2)2°0T (zetr-zv)9L (TL1-82)9'TT pajejal Buiasss pue uofeledaid poo
(815-50M) Ty  (CTT-OMT'L (7' 12-TOT)6' VT (e6-zv)E9 (e'0z-92T) T'9T 80IAIBS BAI10810.d
(8'06-6'€€) T'zv (9TZ-2)LeT (59z-T¥1)9°6T + (0've-L6)S'ST 1ioddns areayifesH
(L' Tr-9'1E)Y'98 (99-v2)0v (Lyz-9'sT)8'6T (ro1-9'9)L°L (6'22-€'9T)V'6T [e31UY23) pue s1auomioeld areay)fesH
(cos-gse)evy  (0Se-T'ST)9'6T (T'95-6'S¥)0°TG (cv1-v9)88 (c9z-G¥1)L6T eIpaw pue suods ‘JuswiureneIus ‘ubisep sy
(06T-€2n¥VST  (LLT-L0T)8'ET (Lvz-eL1)8°02 (cL9e)Ts (e'81-0C)6+T Areiqu| pue ‘Buiures ‘uoryeanp3

(L'L1-8L)6'TT 1 (LL2-g's1)6°'02 (8TT-2V) T'L (T'2e-6'6T)5'GC [efa
(e'9e-€¥2)o0e (0eT-5)8L (LL1-28)eer (e9-€2)8€ (8'ez-0€1)8'LT S80IAJ3S [€100S pUB ANUnwwo)d

(Lzz—el)eer (0v1-57) 18 (e'9z-zoT)L9T ! (5€2z-6'T1)6'9T 90UBIDS [e190s pue ‘[edtsAyd ‘a1

(9'51-2'9)6'6 (0'91-€'9)2°0T (zez-vene Lt (t.-82)5v (r'9z-z'81)02e BuriesuIBbua pue 21|y
(109%56)%° TPV (1D %56) % 'Ipv (1D %56) % 'Ipv (1D %56) % 'Ipv  (109656)9% TpvY

YIys uoinisod JuawiabuelIe YI0M plamiad peamiad
anITeuIB) Y Areaodwsa | pJaepuels-uoN 14 092 BUDMOA AU 872 BUDJIOM

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2015 September 02.

Am J Ind Med. Author manuscript



Page 16

Am J Ind Med. Author manuscript; available in PMC 2015 September 02.

Alterman et al.

Huoneanp3
(99e-g0g)see  OTF (0ot-99)28  ¥OT (Toz-€sT)9LT  0g2 (58-09)s9 19 (781-T'€T)9ST 05T 9521 €T Jaupred yum Buia
(9ev-2'6€)9'Ty  699'T  (62T-€0T)STT  08Y (0'6T-2'9T)5LT  L¥8 (65€v)0s  ¥0C (€'€1-8'01)0°2T 90§ G95'Ge 199'v paLUeW JaAsN
(c0e-v'9c)ege  8e8 (L21-z9)ke9 g6 (S02-T'L1T)8'8T 8.5 (Tg-L9)89 19T (L'T2-6'LT)L6T  GbY 929'LT €86'C peresedss Jo paolonlq
(roe-612)L'Se  vET (o8 TL L€ (e'8z-g6T)8°€C  TCT re-0v)e9 e (6'21-20T)9ET 1S 206'2 v1§ PamopIAm
(0ve-6'12)6'22  VI6'T (09-09)5's L0 (z'0z-z'8T)Z'6T  909'T (6'8-5L)z8 €28 (8'22-5'02)9'T2  T9E'T  TEV'O8 G0T'8 paLLeN
SnJels |eje
(evv-80e)ELE 86 (eL1-z8)oer 1€ (ree-Lenvit Ly + + (9TZ-TOT)E VT €€ 026'T [AT4 308l JOYIO d1uBdSIH-UON
BAIIEN BY{SE|V/UBIpU|
(0Tr-9'81)582 €2 + + (6ec6)TVT 2T + + + + v9L 69 UedLISWY dluedsiH-UON
J8puels|
2141984 18410 J0 uellemeH
(862-8C¢2)z9z  vlie (8g-09)L9 98 (T6T-6€T)EIT 26T (0g-€v)6s 85 (6'6T-6'€T)9°9T  0ST 0S'L eET'T AAIEN/UBISY OluedsiH-UON
(962-8'52)L' LT Te26 (Tzr-e6)90T  TLE (Sez-002)L'Tz 008 (09-8¢€)8y 9T (TST-8TIVET LG €le'ze v9v'e aluedsiH
(8'9e-gze)sve 6.8 (zot-g'2)18  gT2 (T'6T-9'ST)E"LT  8SY (T-9v)8s 20T (FST-9'TIWET  2GC 2e8'9T 009'C »9e|q d1uedsiH-UoN
(c6e-022) 182 28L'C (89-96)c9 819 (561-227)98T ¢88'T (881 T8  ¥.9 (0zz-002)6'0z  6TL'T  €£0'90T 166'6 aHyM d1uedsIH-UON
b_o_csﬁm\momw_
(6'ee-6'92)c'0  TOE (81T-9°)v6 06 (e'Tr-€ve)L'Le  6SE (T-2e)Ts  6€ (SYT-T6)STT 6L 189'L 266 692
(§ee-T1e)eee vSS'T (S5-€v)6v 6 (T'T2-L81)6'6T 6621 (e6-gL)e8 Loy (92z-6'61)c'Tc  990'T  TYO'6S 90S'9 v9-Gv
(roz-8€2) TS L1S'T (ro-09)Ls  g6e (LLT¥ST)S9T  TS0'T (re-gLve  SLE (5ez-8'02)zzz 00T ¥29'6y L96'S vr—0€
(Tsr-0'Tv)oey  T09'T  (L€T-TTTECT  ¢8Y (§L1-8vT) TOT 289 (Lv-zeee 1T (r21-6'6) TTT  €9€ 976'8E 650'7 6¢-81
('s1A) dnouib aby
(c6z-892)08  v9v'C (€2-09)99 599 (ELT-§STIY9T  8SS'T (csov)sy  eee (TeT-€Tn)eer 6.8 058'€L 720’6 a[ewaS
(L'0e-2'82)¥62  60S'C (58-T'1)8'L 1.9 (6'T¢-8'61)6'0c €€8'T  (¥'0T-2'8)S6  6E9 (Lgz-gedsve  €v9'T  ‘CTV'I8 005'8 aleN
X8
(962-6'22)L8  €L6'y (L2-89)z. 92T (16T-08T)L8T  T6E'E (LL-r9eL w6 (561-0'8T)8T 8IS'C  29T'SST 7eS'LT [eoL
(10%56)%  ¢dx3 (10%56)%  ¢dx3 (10%56)%  pdx3  (10%S6)%  ¢dx3  (10%S6)%  p'dx3  spuesnoys ui edldwes
uone|ndod 153
Ylys uoinisod Juawisbue.dae YI0M nv_mmg Jad nv_mm:s Jad
anleuIRY Y Areaodwsa | pJepuels-UoN 14 09 = BUDIOA 1Y 8 = BUIIOM

(0T0Z ‘A8AINS MaIAIBIUL YifeaH JeuoiieN) sonsLsioesey) d1ydelhoss pue oiydesbowsq Aq ‘sYIUON
2T 1sed ay3 ul pax oM\ OUAM SHNPY SN Buowy sonsiisioeley) uoireziueflo MIOAA 10} S|eAISIU| 90USPIJUOD PUe Saley 9JUd[eAdld paseg-uole|ndod

I131avl

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 17

“uoIs1981d/AN|1qe1[3. JO SPIBPUEIS 198W 10U OP A3} SB UMOUS 10U 818 (TS SOZIS []90 UO Paseq 0 950G< J0.I3 PIBPUEIS SAIIR[SI B UHM Salewnsg

1

"J9A0 pue sIeak Gz pabe suosiad 1oy umoys Ajuo co:mo:um_o

‘qol auo Ajuo Buiiom synpe pakojdws Apuaiind

q
.umzm_m;::m

‘paJoU BSIMIBY10 SSBjuN PalyBlam salewnss ||y

“eale [eonsnels ueljodonsw “YSIA S, J0[8Ydeq ‘Sg/vg ‘uswidolansp [euoneanps [essushb ‘39 {|ooyds ybiy ‘SH ‘[eAlslul 30UspIJU0d ‘1D pasodxe ‘dx3 ‘parewnss “1s3

(e'62-8'S2)S'LC  902'T (8'6-9'2)9'8 607 (0vz-6'02)r'2c 2207 (928919 12 (8'2T-0'ST)E9T  6SG €18'0¢ oLY'y 159
(z62-292)L'12  S6L'T (9'2-2'9)6'9 Sov (0'6T-29T)8°2T  9T2'T (62-€971L e (9°02-0'8T)E'6T  LV6 STY'vS 120’9 ynos
(Lee-L'62)L'TE  OV2'T (z8-69)0L v.2 (§'8T-L'ST)0LT 199 (6'6-7'2)9'8 174 (92z-€'61)602  9€9 2€6'9¢ 876'c 1SSMPIN
(8'06-5'92)9'82  z€L (9'21-9)¥9 8.1 (§'6T-29T)8'LT 987 (r2-T9z9 T (L'6T-6'ST)8'LT  9/€ €v0'LC G89'C 1se3YLION
uoibay
(6°28-L'22)e08 WL (€'8-8'9)6'9 08T (8'TZ-T81)6'6T  T0S (0TT-08)v'6 89T 8vz-T020)¥ez €v vIv'ee 297' VSIA Ul 10N
(L'Te-6'82) TOE  ¥SS'T (5'8-2'9)9'L L0¥ (T'6T-L9T)6'LT 086 (62-29)0L 962 (6'6T-TLT)P'8T  GSL TrL'8y 99z's VSN [[ewsS
(L'82¥'92)9'L2 119 (82199 1.  6¢L (6'6T-0'8T)6'8T  0T6'T (r2-T19)L'9 80§ (0'6T-69T)6'2LT 0SE'T  L0T'+8 96.'6 VSN 8bue
30UdpISal JO 8de|d
wiey J0 SSauISng paumo
. o) Aliwey
(1'89-6TW)V'SS 1 (r81-29) 00T, g1 (z18-5v9)6'LL 19 1 ! + ! 8T.L 8. ut Aed Inoynim Buiiom
wLiey 10 ‘feuoissajoid
‘ssauIsng
(8'TV-6'G€)8'8 819 (e'2T-L8)Y'0T €8T (8'68-2'18)6'€8  LE€'T  (¥'8T-9'€T)E'ST TTC (8'T€-6'G2)L'82  29¢ 0251 765'T umo ut pakojdwe-41os
JusWUIaA0h
(L'8T-€'ST)6'9T  61G (6'6-€'2)58 e (921-L6) TTT  2TE (€9-T¥) TS  GIT (z9T-L2)EvT  S2E v6v'Se G162 [e20] J0 ‘a1e)s ‘[esapad
(0TE-6'82)6'6C  6EL'E (02-09)59 9/8 (SZT-TT)8TT  999'T (12-0'9)5'9 1€9 (€'6T-9°LT)¥'8T 6I8'T  LT6'ETIT 658'CT safem 1oy Auedwod areAlid
18)10M JO SSe|D
(€'0z-6'LT)0'6T  TSO'T (T'9-97)E's A% (§'8T-T9T)ELT 956 (e'0T-28)z6  96€ (€'92-T'€2)ove  2€0'T  60E'8Y ¥82'S Jaybiy pue saibep Sg/vd
(L'62-992) T8¢ €€€'T ('9-8'7)9'S 2Lz (8'6T-TLT)¥V'8T 198 (2'8-9'9)9'2 €Lz (6:02-0'8T)¥'6T 989 GG.'6€ 9G9' abaj|00 swos
= (8'0e-6'92)8'82  €L0'T (9°9-87)9'G €1 (T'TZ-08T)S'6T 289 (z8-09)0L 26T (T6T-8ST)¥'LT 987 y9T'2E G89'e ewoldip a39/SH
m (6'82-6'€2)£'9Z 805 (e2T-88)Y0T  TTZ (8'212-0€2)e'se S8y (9-6€)TS 19 (€'9T-6'TT)OYT €81 670'€T 2181 ewoldip SH Uey) s8]
£ (10%56)% e'dx3 (10%56)%  p'dx3 (10%56)%  p'dx3 (10%56)%  p'dx3 (109%56)%  'dx3  spuesnoy: ul poldwes
z uone|ndod 153
<
ylys uoinisod Juswisbue.ase I10m nv_mm>> Jad Qv_mm>> Jad
anITeUIBY Y Areaodws | pJepueis-uoN 14 09 = BUIIOM 1Y 89 = BUIIOM

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2015 September 02.

Am J Ind Med. Author manuscript



Page 18

Alterman et al.

‘uois1oa1d/A|1qeI1194 JO SpIepUElS 193W 10U 0p A3} Se UOINED YJIM Pasn g PInoys PUe 90GS Pue 9,0E< 10419 PIepUEIS dAITR|9) B 9ARY YsLIgIse Ue Aq papaoaid sarewnsy
*

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Am J Ind Med. Author manuscript; available in PMC 2015 September 02.



Page 19

Alterman et al.

S92IAIBS
(9°59-6'85)€29 €69 (0'8-€7)8'S 1S (re1-62)66 02T (2'8-97)%'9 S (821-€21)6YT  2ET 20T €ee'T po0y pue UoIEPOLIIODY
uolyealosal
(9's5-G'€v)96y 68T (ETe—v2ZnroIT 29 (e'6e-6'L2)eee  ZET (0205072 O TV R 4 (ryT-29)96 € ocv'e 8¢ PpUE ‘JUBLLUIEMAIUS ‘SUY
Qduelsisse
(8'62-9'52)9'.2  S89 (esve)y 12T (9¥T-9'TT)OET  vEE (r9-0v)0's 20T (§91-921)S¥T  v/2 §02'02 vv'e [e100s pue a1ed LfeaH
(09T-02ZT)6'€T  L€ET (521-8'8)S0T 18T (roT-€2n)2vT  vee (6'9-017)Z's g9 (€9T-6'TT)OYT 9.1 0€€'ST ¥69'T S90IAJSS UOIFeINPT
S9JINIBS
uoleIpawal pue Juswabeuew
21Ssem
(Lve-L1T1e T2 (P0Z-€¥T) TLT  €ST (62r-8v€)8'8e  ¥vE (Ls-zw 19 L€ (0TZ-TYT)ZLT  €0T G689 8r8 pue poddns pue sAneASIUIWPY
sasudJaua
1 1 1 1 1 1 1 1 1 1 1 1 pue saluedwod Jo Juswabeue
S9IIAISS [e21UYDIB)}
(06T-6'€T)EIT €61 (€0T-v9) T8  S6 (982-1'22)9sz 962 (ToT-296L 2L (8°22-9'T2)SvZ 022 605'0T eST'T pue ‘d1J13UBIdS ‘[euoIssaj0id
o) T Buises|
(9Trv62)78e  9TT ©o9mTE, 17 (8er-e1e)ELe 2T (991-29)66 92 (e'2z-8vT)E0C €S 968'C rve pue [ejuss pue ajeisT [esy
(r's1-96)22T 18 (Z¥-ST1)5C 12 (€¥y1-76)STT 6 (L'6-6'7)6'9 A @T-TvD¥ LT 60T G9E'9 0eL 30UBINSU pue 3dueUl
(§62-T02)Sve 2Tt (§6-Z7)¥'9 0g (§'2T-6'6)2€T 65 (L'6-€€)L's 4 (e'ez-6€T)2'8T 19 758'e oSy uolewIoU|
(zer-Lee)e'Le 182 0-99)1TS 1¥ (TTZ-9v1)9LT  8ET (§'5T-26)02T 19 (8'2e-vve)rsz 28T 26T'9 vTL Buisnoyasem pue uolyeriodsues
(8'19-8'Gv)8'8F 28 (95-62)01 19 (921-€6)80T  2T2 (L'2-L7)09 /8 ('8T-T¥1)29T 0€Z v12'LT S6.'T apeJ) |reley
(8'02-62T)29T 89 (06-9T)6C GT (L'€T-2'9)96  €F (Te1-99)28 62 (L'Te-6'02)6'5C €8 08L'c 96€ ape.} a[ess|oyM
(e'52-502)8'2C  2l€ (T5-0¢)6°€ 19 (zot-T2)58 T (L'6-€9)8°L G6 (082-922)zsc  11€ 95G'vT 06S'T Burimoeynuey
(e'ST-9°0T)8'2T 09T (L'21-82T) T'ST 18T (L1r-sov) Tvy 067 (€'6-59)z'L 0L (L'T2-6'ST)9'8T 29T 6€9'0T STT'T uonoNIISU0D
(82z—+01)9ST &2 1 4 } 1 (0cz-9zer  vT 8ve-TLT)6VC 62 Lv'T ovtT sanInN
(0vs—STE)W2y O€ 1 il 1 1 (r'2e-2'S1)0'GC €T (9°€9-T'LE)¥0S 82 12L S. Butuin
Bununy pue
(L'se—v'22)98c 8L (LeT-6 )12t Iy (Los-gge)gey  8IT (9TE-6LT)TVZ L¥ (6vr-cog)eLe L 80€'C 692 1§ ‘Ansaloy ‘simnoniby
Ansnpuj
(109656)% e'dx3a (109656)% e'dx3a (109656)% e'dx3a (109656)% e'dx3a (109656)% e’ dx3  spuesnoys ul edldwes
uone|ndod ‘153
Ylys uoinisod Juawisbue.dae YI0M nv_wm>> Jad Qv_mm\s Jad
anleuIRY Y Areaodwsa | pJepuels-UoN 14 09 ZBUIIOM 1Y 8= BUIIOM

Author Manuscript

Author Manuscript

(0T0Z ‘A8nIng MmalAIBIU| YifeaH JeuolieN) uoirednaoO pue Ansnpul Ag ‘SUIUOIA
2T 1sed 8yl Ul paxJop\ OUM SHNPY SN Buowy sonsiisioeley) uoireziueflo 3IOAA 10} S|eAISIU] 90USPIJUOD PUe Sajey 9JUd[eAdld paseg-uone|ndod

lr3iavi

Author Manuscript

Author Manuscript

Am J Ind Med. Author manuscript; available in PMC 2015 September 02.



o
N

pwu,mlﬁ.mum.wm 162 (08-81)2'9 69 (9GT-T'TT)ZET  8ET (ro-ze)sy 9 (522-0'9T)0'6T  2ST 9eT'6 €50'T uononpoid
[a
Jredal
(0%Z-9'ST)S6T 80T (6'5-9'2)6'¢ 44 (z61-02T)e'ST S8 (00T-81)69 €€ (e'12-06T)8'2C V1T 282's 95 pue ‘adueUBIUIEW ‘UOITE|[EISU]
(821-921)6'¥T  9ST (§0z-L¥T)¥' LT 08T (87-€cov)ovy  80v (#'0T-29)08 85 (8'22-8'ST)0'6T  SZT 10.'8 906 uonoelIXs pue uofonlisuoy
(67e-0LT)6'V €€ (r1e-0LT)6'GC  OF (9zr-820)6'1E  9v (09z-€8) TST 2T (6's7-9°€2)6'eE 12 870'T GET Ansaloy pue ‘Buiysty ‘Buure
Joddns
(0vZ-8'61)8'TZ 005 (6'2-€9)79 9GT (r21-9'6)8°0T  v.2 (62-€1)6'T ve (501-52)68  T.IT 16v'0C 00v'2 aAlRASIUILPE pUe 1O
(8'8r-0€r)e'sy  T9L (rr-voee €9 (96T-2ST)ELT 628 (66-G9)0'8 9TT (e'€2-T8T)90z 182 9/T'9T erLT palejas pue safes
(e'sh-6'GE)S0F S92 (TZ1-89)T6 69 (8'zr-8€e)e8e S92 06 TWT9 € (0'8T-80T)0VT VL veL'S 2.9 30IAIBS PUE 3.BD [eU0SIdd
ddueusuleWw pue
(0ve-6'52)8'6c 822 (6'9T-€0T)ZET 66 (0or-51€)9'5e €82 (rs-12)kEe 6T (€CT-L9)T6  6F €20'9 191 Buiues|d spunoib pue Buipjing
palejal
(L'99-7'68) T€9 €45 (S6v9)zL 99 (Sz1-v2)9'6 26 (59-82)Y 1€ (8012928 99 208'8 166 Buiniss pue uonesedaid poo
(r09-T8r)EYS  T6T (58-L2)8Y 9T (e1-69)L'6  8€ (0sT-€9)86 €2 (9'62-T8T)F'EC 29 z20'e 85€ 801AJ3S 8A108)01d
(ZTP-508)9'6E  8LT (2'8-€€)'s o1 (£'9T-96).2T 89 1 1 (zz1-59)z8 1€ 728'e [et:1% Moddns aseayijesH
[ERIIVIRED
(0'8e-L08)eve 162 (55-L2)6 114 (§9T-T'TT)SET  8TT (901-696°L 29 (e'2z—¥ST)98T 62T G8z'L 658 pue sisuonnoeld areayiesH
BIpaW pue spods
(T87-99¢€)zey  ¥9T (5ez-0¥1)e8T 19 (TeS-LTY Ly SLT (9€T-8906  S2 (€'9z-9ST)¥'0z 85 152'€ 6.€ ‘JuaWUrenalud ‘ubisap ‘suy
(9°€T-€6)ETT  LET (Te1r-v2)s6  SIT (6'8T-8'€T)29T  ¥8T (L°1-67€)5'S a4 (8'8T-T'€T)8'ST 82T GTY'0T GeT'T Ateaqu) pue ‘Buiures ‘uoneonp3
(T9T-¥9)€0T 22 1 1 (8'92-T¥T)L'6T  6€ (7'91-29)6'6 9T (Lvr€12)58e ¢S 608'T G6T [efa
(126-9°00)6'SC /8 (01-5€)T9 T2 (8'ST-08)ETT  GF (18-0€)0's 8T (07Z-0€T)6'LT 0§ 28L'C €ee S90IAJBS [BI00S pue Anunwiwod
[ERIVETRI
(TTZ-Z8WeET &2 (SYT-Lv)vs 9T (S0z-L6)E¥T 62 1 1 (§82-9€T) T0Z 92 169'T 08T [e100s pue ‘|edisAyd ‘ay1
(9ST-¥'2)80T  0F (L21-1918 €2 (6'8T-L'6)L'ET  8E (6216708 02 (z8z-991)8'TC /S 020'c S0€ BunigauiBbua pue a1MoslYdIY
(eTT-89) T8  I¥ (90T-€1)89 €€ (L¥1-08)6°0T 09 (z9-02)5°¢ T (9°€z-€vT)S8T  ¥9 952y 1LY [eonewayew pue Jendwod
suonesado
(69T-Z'TT)8'ET  SOT (8'8-6'7)99 S (TTZ-8¥T)LLT  LET (6'6-59)¥'L 9 (§2z-L'ST)6'8T €T 620'L 128 [eroueuly pue ssauisng
(L'ez-58T)0Te  2TE (8e-8T)LC 8¢ (9Tz-€91)8'8T 182 (T6T-€¥T)S9T  TTZ (L'8e-62€)L'Se vy 60%'7T L6V'T Jawabeuey
uonednaoo
(99z-¢02)eee 22z (r'8-Lv)e9 €9 (0ctvve 68 (z'8-¥'7)0'9 v (9°6T-0€T) T9T 92T 870'8 €6 uolensiuiwpe a1gnd
= (uonensiuiwpe
ammlm.&wmm 252 (8'0T-z9)z8 08 (T6e+'T€) T'SE  SEE (r'6-6%)8'9 €5 (9'81-€2T)2'ST  €TT 16L'L 616 a11gnd 1deaxa) Se91AISS JBUIO
moeom%\o e'dx3a (10%56)%  p'dx3 (10%56)%  p'dx3 (10%56)%  p'dx3 (10%56)%  ¢'dx3  spuesnoy: ul eoldwes
2 uone|ndod 153
<
yiys uonisod Juswisbue.ase YI10m nv_mm>> Jad Qv_mmg Jad
anITeUIBY Y Areaodwis | pJepueis-UuoN 1Y 09 =BUII0M 1Y 8% BUI10MA

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2015 September 02.

Am J Ind Med. Author manuscript



Page 21

"uoIs1981d/AN|1qe1[3] JO SPIBPUE]S 198W 10U Op A3} SB UOHNEI UM Pasn ag PINoYS PUB 940GS PUe 040£< 0418 PIBPUEIS BAIIR[SI © BARY YSLIBISe e Ag papsdaid serewnss
«

“uoistoald/Aal1gerjas 4o Spaepuels 183U 10U Op A3U S UMOUS 10U 818 UMOYS 10U aJe 0TS S8ZIS |30 U0 Paseq I0 %0G< J0.I8 PIepuelS sAIR|al & YIIM mmﬁe_mm_,ﬁ

‘qol auo Ajuo Buiyiom synpe pakojdwa >_Emtson

: 6
pay _m>>_._3m
‘paJoU BSIMIBY10 SSBjuN PalyBlam salewnss ||y

‘|eAJBIUI B0UBPIIUOD ‘| ‘pasodxa “dx3 ‘parewnss “1s3

< Buinow
@mvlm.v%.mm 69¢ (9'6-9'9)eL 6. (96T-S'¥T)6'9T 98T (6'€1-5'8)6°'0T 8. (9'22-9°02)6'€C 26T 789'8 8.6 [erajew pue uoreodsuel |
H0%56)% e'dx3 (10%56)%  p'dx3 (10%56)%  p'dx3 (10%56)%  p'dx3 (10%56)%  ¢'dx3  spuesnoy: ul eoldwes
z uone|ndod 153
<
yiys uonisod Juswisbue.ase YI10m nv_mm>> Jad Qv_mmg Jad
anITeUIBY Y Areaodwis | pJepueis-UuoN 14 09 ZBUIIOM 1Y 8= BUIIOM

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Am J Ind Med. Author manuscript; available in PMC 2015 September 02.



