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Abstract

Objective—We aimed to understand the characteristics of U.S. workers in non-standard
employment arrangements, and to assess associations between job stress and Health-related
Quality of Life (HRQL) by employment arrangement.

Background—As employers struggle to stay in business under increasing economic pressures,
they may rely more on non-standard employment arrangements, thereby increasing the pool of
contingent workers. Worker exposure to job stress may vary by employment arrangement.
Excessive exposure to stressors at work is considered to be a potential health hazard, and may
adversely affect health and HRQL.

Methods—We used the Quality of Worklife (QWL) module which supplemented the General
Social Survey (GSS) in 2002, 2006, 2010, and 2014. GSS is a biannual, nationally representative
cross-sectional survey of U.S. households that yields a representative sample of the civilian, non-
institutionalized, English-speaking, U.S. adult population. The QWL module assesses an array of
psychosocial working conditions and quality of work life topics among GSS respondents. We used
pooled QWL responses from 2002 to 2014 by only those who reported being employed at the time
of the survey. After adjusting for sampling probabilities, including subsampling for non-
respondents and correcting for the number of adults in the household, 6005 respondents were
included in our analyses. We grouped respondents according to their employment arrangement,
including: (i) independent contractors (contractor), (ii) on call workers (on call), (iii) workers paid
by a temporary agency (temporary), (iv) workers who work for a contractor (under contract), or
(v) workers in standard employment arrangements (standard). Respondents were further grouped
into those who were stressed and those who were not stressed at work. Descriptive population
prevalence rates were calculated by employment arrangement for select demographic and
organizational characteristics, psychosocial working conditions, work-family balance, and health
and well-being outcomes. We also assessed the effect of employment arrangement on job stress,
and whether job stress was associated with the number of reported unhealthy days and days with
activity limitations. These two health and well-being outcomes capture aspects of worker HRQL.

*The findings and conclusions in this report are those of the author(s) and do not necessarily represent the official position of the
Centers for Disease Control and Prevention.
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Results—Our results underscored the importance of employment arrangement in understanding
job stress and associated worker health and well-being outcomes. Between 2002 and 2014, the
prevalence of workers in non-standard employment arrangements increased from 19% to 21%;
however, the observed trend did not monotonically increase during that period. Compared with
workers in standard arrangements, independent contractors and on call workers were significantly
less likely to report experiencing job stress. For workers in standard arrangements and for
contractors, we observed significant association between perceived job stress and reported
unhealthy days. We observed a similar association for reported days with activity limitations, for
workers in standard and temporary arrangements.

Conclusion—The major contribution of our study was to highlight the differences in job stress
and HRQL by employment arrangement. Our results demonstrated the importance of studying
each of these employment arrangements separately and in depth. Furthermore, employment
arrangement was an important predictor of job stress, and compared with non-stressed workers,
stressed workers across all employment arrangements reported more unhealthy days and more
days with activity limitations.

1. Introduction

Employment arrangements may be broadly categorized into standard and non-standard.
Workers in standard employment arrangements are typically employed full-time, and expect
to remain employed, often by the same employer, and be able to advance their career in the
long term. Workers in non-standard employment arrangements include those who are
independent contractors, on call workers, temporary help agency workers, and workers
provided by contract firms (Katz and Krueger, 2016; U.S. Government Accountability
Office (GAQ), 2015).

Employment arrangements may also be broadly categorized into contingent and non-
contingent. The U.S. Bureau of Labor Statistics (BLS) defines contingent workers as those
who do not have an explicit or implicit contract for long-term employment, or in other
words, workers whose jobs are not expected to continue in the future (BLS, 1995). Thus,
workers in both standard and non-standard employment arrangements may be considered
contingent, based on the expected duration of their employment (BLS, 1995; GAO, 2015).
Because contingent work is not defined consistently, estimates of the number of contingent
workers are disparate. A recent report estimated that over the past two decades, the
proportion of contingent workers in the overall U.S. workforce ranged from 1.8% in 2005 to
40.4% in 2010, depending on the definition of contingent work and the data source used
(GAO, 2015).

Within the category of contingent workers, both BLS and the General Social Survey (GSS)
identify a set of core contingent workers, which includes on call workers, temporary help
agency workers, and workers provided by contract firms (GAQO, 2015). Compared with
workers in standard arrangements and independent contractors, core contingent workers are
more likely to be young, Hispanic, have no high school degree, and have low family income.
Core contingent workers are also more likely to experience job insecurity, have an increased
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risk of injury on the job, and lack employer-provided fringe benefits such as retirement and
healthcare benefits (GAO, 2015).

A European conceptual model linking non-standard employment arrangements to adverse
health outcomes and low quality of life is consistent with U.S. findings (Benach et al.,
2014). The authors of this model used the term precarious employment to describe non-
standard employment arrangements and contingent work. Their findings highlighted that
when compared with workers in standard arrangements, workers in precarious employment
arrangements reported experiencing worse working conditions, receiving less occupational
safety and health training and information about their work environment, and having less
access to safety equipment. Workers in precarious employment arrangements were also at a
higher risk of suffering occupational injuries (Benach et al., 2014).

Based on these U.S. and European findings, workers in non-standard employment
arrangements may be exposed to higher job stress than workers in standard employment
arrangements. Exposure to job stress is considered a potential health hazard. Excessive
exposure to stressors at work may adversely affect health and Health-related Quality of Life
(HRQL) (Alterman et al., 2013; Raykov, 2010). HRQL is a multi-dimensional concept that
combines several metrics that include morbidity and mortality due to injuries and illnesses
(Ray, 2014; Bowden and Foy-Rushby, 2003; Wilson and Cleary, 1995), physical and mental
functioning, and self-perceptions of overall health (Hennessy et al., 1994; Guyatt et al.,
1993). Studies have also linked job stress to costly outcomes such as absenteeism, poor
physical and mental health, and increased healthcare utilization (Linton et al., 2015; Ganster
and Rosen, 2013; McEwen, 2008; Goetzel et al., 1998).

As employers struggle to stay in business under increasing economic pressures, they may
rely more on non-standard employment arrangements. Because workers in non-standard
employment arrangements vary in characteristics and working conditions from workers in
standard arrangements, the objective of this study was to assess the prevalence of job stress
across employment arrangements and associated differences in worker HRQL. We used the
Quality of Worklife (QWL) module that supplemented the GSS four times between 2002
and 2014, and included responses to worker health and well-being items that can be used to
assess HRQL. To our knowledge, no previous studies have examined the association of job
stress and HRQL by employment arrangement using GSS QWL data.

Specifically, our study aimed to: (1) provide descriptive population prevalence rates by
employment arrangement of selected demographic characteristics (i.e.. age, gender, race and
ethnicity, education, and income), organizational characteristics (e.g., broadly-defined
occupation, and National Occupational Research Agenda (NORA) industrial sectors; for
more information on NORA see http://www.cdc.gov/niosh/nora/sector.html), psychosocial
working conditions (e.g., job demands, job control, and support), work-family balance,
health and well-being outcomes (e.g., job stress, previous work injury, general health), stress
prevalence by survey year, and differences in general health, unhealthy days, and days with
activity limitations by stress experience; (2) assess the effect of employment arrangement on
job stress, controlling for covariates; and, (3) assess how job stress among workers in
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different employment arrangements was associated with experienced unhealthy days and
days with activity limitations, controlling for covariates.

2. Data and methods

2.1. Data

Funded by the National Science Foundation, GSS is a biannual, nationally representative
cross-sectional survey of U.S. households conducted through face-to-face personal
interviews by the National Opinion Research Center. GSS utilizes a multi-stage probability
design yielding a representative sample of the civilian, non-institutionalized, English-
speaking, U.S. adult population (Grosch et al., 2006). In 2002, 2006, 2010, and 2014, GSS
was supplemented with a QWL module (for details, see http://www.cdc.gov/niosh/topics/
stress/qwlquest.html). Developed by the National Institute for Occupational Safety and
Health (NIOSH) with contributions by its partners, the QWL module assessed an array of
psychosocial working conditions and quality of work life topics among GSS respondents
who were either employed or looking for work.

We analyzed pooled GSS QWL (referred to hereafter as QWL) data from all four survey
years to explore relationships among workers in different employment arrangements and
their job stress, and the associated differences in their HRQL. We used QWL responses of
only those who reported being employed at the time of the survey. A total of 5736
respondents identified themselves as working part- or full-time across the four survey years.
After adjusting for sampling probabilities, including subsampling for non-respondents
(approximately 70% response rate each survey year) and correcting for the number of adults
in the household, the nationally representative sample we used in our analyses increased to
6005 respondents.

2.2. Descriptive analyses

We distributed the study sample into five mutually exclusive groups based on responses to
the question: How would you describe your employment arrangement in your main job?
Response categories were: (1) independent contractor/independent consultant/freelance
worker (contractor), (2) on call worker/works only when called (on call), (3) paid by
temporary agency (temporary), (4) working for a contractor who provides workers and
services to others under contract (under contract), and (5) regular permanent employee
(standard). We estimated the number and proportion of workers in each employment
arrangement category and used an overall chi-square test to assess the statistical significance
of each characteristic, condition, or outcome examined.

2.2.1. Demographic characteristics by employment arrangement—\We examined
the distribution of the study sample by employment arrangement for the following
categorical characteristics: age; gender (male, female); race and ethnicity (American Indian
or Alaskan native/Asian or Pacific Islander, Black, Multiracial, White, Hispanic); education
(1-7 years, 8 years, 9-11 years, High school degree, 13-15 years, Bachelor’s degree, Post
graduate study or degree); and personal income ($10,000 or less, $10,001-$25,000,
$25,001-$50,000, $50,001-$75,000, above $75,000).
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2.2.2. Organizational characteristics by employment arrangement—We
examined the distribution of the study sample by employment arrangement for the following
categorical characteristics: (1) occupation (management, services, sales, natural resources,
production); (2) NORA sector (based on NORA industry classifications); (3) part-time work
(When you worked in [the previous year], was it usually full or part time?); (4) hours
worked in a typical week (Number of hours worked last week or normally work. — number
of hours); and (5) type of work shift (Which of the following best describes your usual work
schedule? — day, afternoon, night, split, irregular/on call, rotating).

2.2.3. Psychosocial working conditions by employment arrangement—\We
examined the distribution of the study sample by employment arrangement for the following
conditions: (1) overwork (/ have too much work to do everything well); (2) work fast (My
Job requires that | work very fast); (3) lots of say (/ have a lot of say about what happens on
my job); (4) freedom to decide (/ am given a lot of freedom to decide how to do my own
worKk); (5) supervisor support (My supervisor is helpful to me in getting the job done); (6)
coworker help ( The people | work with can be relied on when I need help); (7) opportunity
to learn at work (My job requires that | keep learning new things); (8) job security (7he job
security Is good); (9) fringe benefits (My fringe benefits are good); and (10) safety and
health ( The safety and health conditions where | work are good). Responses were provided
on a 4-point Likert scale ranging from 1 = strongly disagree to 4 = strongly agree. We
collapsed responses into a binary variable with the following two categories 1 = yes
(strongly agree, agree) and 0 = no (disagree, strongly disagree). Responses to “overwork”
and “work fast” assessed job demands, responses to “lots of say” and “freedom to decide”
assessed job control, and responses to “supervisor support” and “co-worker help” assessed
support. These psychosocial working conditions are often regarded as indicators of stress
(Van Der Doef and Maes, 1999; Radmacher and Sheridan, 1995; Sauter and Murphy, 1995;
Johnson, 1989; Karasek, 1989).

2.2.4. Work-family balance by employment arrangement—To assess potential
conflict among work and family demands, we analyzed responses to two questions: Family
interferes with work (How often do the demands of your family interfere with your work on
the job?) and work interferes with family (How often do the demands of your job interfere
with your family life?). We collapsed the 4-point Likert scale responses into a binary
variable (yes = frequently, sometimes; no = rarely, never).

2.2.5. Health and well-being outcomes by employment arrangement—We
assessed responses to seven health and well-being outcomes. The primary outcome variable
of interest was job stress measured through the survey question, How stressful is your work?
We collapsed responses from a 5-point Likert scale into the following two categories: (1)
those who reported being stressed at work (stressed; response options 5 = always, and 4 =
often), and (2) those who reported not being stressed at work (non-stressed; response options
3 = sometimes, 2 = rarely, and 1 = never). We used these two categories as a binary response
variable, with 1 = stressed and 0 = non-stressed. This is in line and allows for comparison
with earlier studies that used QWL data (see for example Grosch et al., 2006).
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The other two outcome variables included job satisfaction (A// in all, how satisfied would
you say you are with your job?— yes = very satisfied, somewhat satisfied; no = not too
satisfied, not at all satisfied) and injured at work (/n the past 12 months, how many times
have you been injured on the job?— yes = one or more times; no = otherwise).

To understand how job stress affects worker HRQL, we also used four items from the
Centers for Disease Control and Prevention (CDC) HRQOL-4 index. Developed in the 1980
s, the HRQOL-4 has been used to derive metrics for government-wide initiatives such as
Healthy People 2010 and 2020, and assess the health status of the U.S. population both at
the national and state levels (ODPHP DHHS, 2014). Variables from the HRQOL-4 have
been used in national level surveys such as CDC’s Behavioral Risk Factor Surveillance
System and the National Health and Nutrition Examination Survey. The four core questions
from the HRQOL-4 were: (1) Would you say that in general your health is excellent, very
good, good, fair, or poor?’ (Likert scale ranging from 1 = poor to 5 = excellent); (2) Now
thinking about your physical health, which includes physical illness and injury, for how
many days during the past 30 days was your physical health not good?, (3) Now thinking
about your mental health, which includes stress, depression, and problems with emotions,
for how many days during the past 30 days was your mental health not good?, and, (4)
During the past 30 days, for about how many days did poor physical or mental health keep
you from doing your usual activities, such as self-care, work, or recreation?

2.2.6. Stress prevalence by survey year and employment arrangement—We
examined the distribution of stressed workers over the four survey years by employment
arrangement, to assess whether some arrangements or years were associated with higher
levels of stress.

2.2.7. Additional analyses of HRQOL-4 questions by employment arrangement
—\We examined responses to HRQOL-4 questions by employment arrangement. To measure
healthy days lost, which we termed “unhealthy days,” we summed responses to questions 2
and 3 (days with poor physical health, and days with poor mental health). The construct of
healthy days, although simple, has been tested for construct validity, concurrent validity, and
HRQL predictive validity (http://www.cdc.gov/hrgol/pdfs/mhd.pdf). We used responses to
question 4 to estimate “days with activity limitations.” We also calculated the mean scores
for responses to each of the four HRQOL-4 questions and the newly created item of
unhealthy days. We then compared the group mean scores between those who reported being
stressed and those who reported not being stressed at work.

2.3. Regression analyses

2.3.1. Logistic regression—We estimated the effect of employment arrangement on job
stress, controlling for covariates that included demographic characteristics (age, gender, race
and ethnicity, education), organizational characteristics (occupation, NORA sector), family
interfering with work, and health and well-being outcomes (job satisfaction, previous work-
related injuries, general health). Previous studies showed that the demographic variables we
included might contribute to stress and affect physical and mental health (Liu et al., 2008;
Dembe et al., 2004). Previous studies also showed the importance of work-family balance on
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stress (Smith and Dejoy, 2012; Raykov, 2010). The objective of this part of the study was to
assess how employment arrangements were associated with job stress. Therefore, we did not
control for specific psychosocial working conditions separately in the regression analysis.
Our underlying assumption was that exposures to stressful psychosocial working conditions
were mostly attributed to employment arrangements.

2.3.2. Negative binomial regressions—To understand how job stress was associated
with unhealthy days and days with activity limitations by employment arrangement, we
estimated separate negative binomial regressions for each employment arrangement,
controlling for covariates. We modeled unhealthy days and days with activity limitations as
functions of worker demographics (age, gender, race and ethnicity, education),
organizational characteristics (occupation, NORA sector), and health and well-being
outcomes (job satisfaction, previous work related injuries, general health).

Results are presented under subheadings that correspond to methods subheadings. The
shaded columns in the tables below indicate employment arrangements that constitute the
core group of contingent workers, as defined by the GSS.

3.1. Descriptive analyses

3.1.1. Demographic characteristics by employment arrangement—Results for
demographic characteristics by employment arrangement are presented in Table 1. All
demographic characteristics were statistically significant and varied by employment
arrangement. Temporary workers (51% were 18-34 years old) and on call workers (43%
were 18-34) were younger, while contractors were older (30% were 56 years old and older)
than workers in standard arrangements. The majority of workers under contract (70%),
temporary workers (66%), and contractors (59%) were male, while the majority of on call
(53%) and standard workers (53%) were female. White, non-Hispanic workers represented
the highest proportion of workers across all employment arrangement groups. Overall, core
contingent workers were less educated than contractors and workers in standard
arrangements. Over half of the workers on call (59%) and 44% of temporary workers
reported an income of $10,000 or less per year, while 23% of workers in standard
arrangements and 28% of contractors reported an income of more than $50,000 per year.

3.1.2. Organizational characteristics by employment arrangement—Results for
organizational characteristics by employment arrangement are presented in Table 2. All
organizational characteristics were statistically significant. Thirty-nine percent of contractors
and 36% of workers in standard arrangements reported working in management occupations
during the study period. The highest proportion of workers under contract reported working
in construction (34%) and services (31%). Over half of the workers on call reported working
in services (52%), while the highest percentages of temporary workers reported working in
services (35%) and manufacturing (32%). Across the NORA sectors, contractors reported
the highest participation in agriculture, forestry, and fishing (55% or 35 out of 64 workers in
the sector) and construction (31%) than any other group of workers in non-standard
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arrangements. Of all on call workers, 65% reported working part-time, compared with 15%
of all workers in standard arrangements. A higher proportion of contractors reported
working longer hours than any other group, with 33% of contractors working more than 49 h
per week. Contractors also reported the highest proportion of workers with irregular
schedules (30%).

3.1.3. Psychosocial working conditions by employment arrangement—Results
for psychosocial working conditions by employment arrangement are presented in Table 3.
All the psychosocial conditions were significantly associated with employment arrangement,
with the exception of supervisor support, co-worker help, and opportunity to learn. Least
overworked were those working under contract (22%) and most overworked were temporary
workers (32%). Across all employment arrangements, the highest proportion of groups
reporting that their job required them to work very fast were temporary workers (72%),
while the lowest proportion was reported by contractors (61%) and on call workers (61%).
The highest proportion of workers reporting that they had lots of say about what happened
on their job (90%) and freedom to decide how they did their work (96%) were contractors,
while temporary workers reported the lowest proportions for these conditions (37% and
78%, respectively). Temporary workers also reported the lowest proportions for job security
(72%) and good fringe benefits (44%), while workers in standard arrangements reported the
highest proportions for these conditions (87% and 74%, respectively). Temporary workers
reported the lowest proportion for having safe and healthy conditions where they worked
(91%), while contractors reported the highest (96%).

3.1.4. Work-family balance by employment arrangement—Results for work-family
balance by employment arrangement are presented in Table 4. The association between
family interfering with work and employment arrangements was statistically significant. On
call workers reported the highest proportion of family interfering with work (35%), while
temporary workers reported the lowest (20%). The association between work interfering
with family and employment arrangements was not statistically significant.

3.1.5. Health and well-being outcomes by employment arrangement—Results
for health and well-being outcomes by employment arrangement are presented in Table 5.
All the health and well-being outcomes were significant with the exception of mental health,
physical health, and activity limitations. The least stressed were on call workers (20%),
while the most stressed were workers under contract (34%). Contractors also reported the
highest proportion of days free of issues related to poor mental health during the last 30 days
(68%), poor physical health during the last 30 days (68%), and days with activity limitations
(54%). Contractors also reported the highest proportion of job satisfaction (94%), while
temporary workers reported the lowest (73%). The highest proportion of previously injured
workers was reported by those under contract (14% injured), while the lowest proportion
was reported by temporary workers (3%). The highest proportion of general good health in
the last 12 months was reported by on call workers (80%), followed by contractors (74%),
and the lowest proportion was reported by those working under contract (66%) and
temporary workers (67%).
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3.1.6. Stress prevalence by survey year and employment arrangement—In Fig.
1, we plotted percentages of workers across various employment arrangements who reported
being stressed at work during each of the QWL survey years. There was no statistically
significant increase or decrease in stress prevalence across all employment categories
combined. Overall, across all years, 31% of U.S. workers were stressed at work. The
prevalence of stress across all years was highest among workers under contract (34%),
temporary workers (33%), and workers in standard arrangements (32%).

When employment arrangements were studied individually, the prevalence of stressed
workers varied across survey years. In 2002, the proportion of stressed workers across all
employment arrangements was approximately 30%. In 2006, workers under contract
reported the highest prevalence of stress (32%), while temporary workers reported the
lowest (11%). However, in 2010, temporary workers reported the highest prevalence of
stress (56%), which was also the highest proportion of stress reported in any survey year
analyzed. On the other hand, on call workers reported less perceived job stress over the four
survey years, which steadily hovered around 30%. In addition to other factors, variations in
stress prevalence might reflect the effect of variations in labor market conditions during the
survey years analyzed. This type of analysis, however, was beyond the scope of our study.

3.1.7. Additional analyses of HRQOL-4 questions by employment arrangement
—Results of the differences and corresponding mean comparisons of general health scores,
unhealthy days, and days with activity limitations by stress experience and employment
arrangement are presented in Table 6. Non-stressed workers were healthier across all
employment arrangements. For example, on average, non-stressed temporary workers rated
their general health at 3.7 on a scale of 1 (poor) to 5 (very good), while stressed temporary
workers rated their general health at 3.4. This means that there was a difference of 0.3 points
in a range of 4 points (5-1) among stressed and non-stressed temporary workers. On
average, stressed workers experienced four more unhealthy days (physical and mental) than
non-stressed workers within a thirty day period. Stressed workers also lost more than one
extra day of usual activities in a thirty day period, on average, when compared with non-
stressed workers. The difference in “mean days unable to do usual activities” associated with
stress was particularly high for temporary workers (difference = 4.01 days among stressed
and non-stressed).

3.2. Regression analyses

3.2.1. Logistic regression—Results of the odds ratios and their corresponding standard
errors for the effect of employment arrangement on job stress are presented in Table 7. We
found employment arrangement to be an important risk factor for perceived job stress.
Temporary workers (OR = 1.39) and workers under contract (OR = 1.26) had higher odds of
job stress when compared with employees in standard arrangements, although the
differences were not statistically significant. Contractors (OR = 0.71) and on call workers
(OR = 0.54) had significantly lower odds of job stress compared with workers in standard
arrangements. Black (OR = 0.60) and Hispanic workers (OR = 0.73) had significantly lower
odds of experiencing job stress than white workers. Having achieved a higher educational
level was associated with higher odds of experiencing job stress (OR = 1.08). Workers in all
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other occupations had significantly lower odds of experiencing job stress when compared
with workers in management. Family-work interference (OR = 1.75) and previous injury
(OR = 1.74) were associated with higher odds of job stress, while job satisfaction (OR =

0.26) and good general health (OR = 0.71) were associated with lower odds of job stress.

3.2.2. Negative binomial regressions—We used negative binomial regressions to
understand the association between perceived job stress among workers in non-standard
employment arrangements and the number of unhealthy days and days with activity
limitations, which could in turn affect worker HRQL. Results are shown as incidence rate
ratios (IRR), the exponents of the regression coefficients, whose interpretation is similar to
that of the odds ratios of logistic regressions.

Results of the strength of association between job stress and unhealthy days by employment
arrangement are presented in Table 8. Results varied across employment arrangement
groups. Workers with perceived job stress were at higher risk of experiencing unhealthy
days. The relative risk of experiencing unhealthy days (incidence) among workers in
standard arrangements and contractors was almost twice as high for those with job stress
compared with those without job stress (IRR = 1.8), after controlling for covariates. The risk
of experiencing unhealthy days was lower and not statistically significant among stressed
workers in the core contingent group, and especially those in temporary work arrangements.

Similar but larger effects were observed in days of activity limitations, presented in Table 9.
After controlling for covariates, in the standard arrangement category stressed workers had
almost double the risk of experiencing days with limited activity (IRR = 1.83) when
compared with non-stressed workers. Among temporary workers, those who were stressed
were at five times the risk of experiencing days with limited activity (IRR = 5.16) when
compared with those who were not stressed.

4. Discussion

Our analyses underscored the importance of employment arrangement in understanding job
stress and associated worker health and well-being outcomes. Similarly to the 2005 BLS
report, we found that core contingent workers were younger, predominantly male, and less
educated, when compared with workers in standard arrangements (GAQO, 2015). Within the
core contingent group, temporary and under contract workers were younger, predominantly
male, non-white, and less educated than on call workers. Workers in different employment
arrangements not only differed in terms of demographic characteristics, but also in terms of
their exposures to psychosocial stressors at work, their perceived job stress, and HRQL. Like
Alterman et al. (2013), we found that non-standard work arrangements were most prevalent
in agriculture, forestry, and fishing, construction, and manufacturing. We were unable to
study certain industrial sectors such as mining and oil and gas extraction, as there were very
few observations in those sectors in QWL.

While we observed some similarities among our findings and findings from earlier studies,
we also observed some differences. Katz and Krueger (2016) used the RAND-American
Life Panel survey, a version of the BLS Contingent Worker Survey module administered in
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2005 and 2015, to compare the growth in non-standard employment arrangements in the
United States. They found an increase in non-standard work arrangements from 10.1% of
the country’s workforce in 2005, to 15.8% in 2015. Our analysis showed an increase from
19% in 2002 to 21% in 2014. The years available in QWL included 2006 and 2010, which
respectively coincided with the period before and barely after the latest recession. The trend
we observed was not monotonically increasing; although the variation was not statistically
significant, non-standard work arrangement prevalence varied by survey year. While the
questions used to capture these trends were similar across the two studies, part of the
observed differences in trends might be due to the differences in survey methodologies.
Differences might also be due to the fact that BLS prevalence estimates reported for 2005
were much lower than the 2002 and 2006 QWL estimates (as shown in Table 1), and that the
survey years compared were different. Interestingly, Alterman et al. (2013), estimated that
18.7% of U.S. workers were in non-standard employment arrangements in 2010, in contrast
to our 21.5%. Alterman et al. (2013), used similar survey items and data from the National
Health Interview Survey (NHIS), which included a larger number of observations than the
QWL.

Income and hours of work are often considered significant contributors to job stress (Grosch
et al., 2006). Like Grosch et al. (2006), we found significant variations in hours of work
within employment arrangement (Table 3). Also, we found that the odds of job stress
increased with increasing hours of work across employment arrangements, except for
temporary arrangements. In our regression analyses, we did not control for hours of work
separately because we assumed that similar to the effect of other psychosocial stressors, the
effect of hours of work was endogenized, or was part of the direct effect of employment
arrangement, on job stress. The significantly high correlation between employment
arrangement and hours of work (Table 2) supported this assumption. Similarly, we did not
control for income separately, and used job satisfaction as a proxy, instead. A limited
number of respondent reported on their income. Therefore, including income as a separate
covariate would have further decreased statistical power due to the reduced number of
observations.

We found that employment arrangement was a significant contributor to job stress. Although
the relationship between employment arrangement and perceived stressors can be
bidirectional, i.e., stressors at their current job might drive workers to choose a different
employment arrangement for their next job, we believe this was not true in our case because
of the way we designed our analysis. Workers’ responses to the perceived stressors at work
question had already taken into consideration their individual employment arrangement.
Though cross-sectional, the data reflected the observed exposure to stressors within the type
of employment arrangement workers were grouped into. In other words, employment
arrangement was not a choice or decision variable for the workers who were asked about
their exposures to stressors. This allowed us to study the effect, and not just the association,
of employment arrangement on job stress. Furthermore, in comparison to workers in
standard arrangements, contractors and on call workers were significantly less likely to
report experiencing job stress. The high decision latitude enjoyed by contractors alongside
their high job satisfaction, may offset their high job demands and result in them experiencing
low job stress. On call workers, on the other hand, reported low job demands. In spite of also
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reporting lower decision latitude and lower job satisfaction than workers in standard
arrangements, on call workers reported lower job stress. This could be due to an offsetting
effect of their lower job demands.

For workers in standard arrangements and for contractors, we observed a significant
association between perceived job stress and unhealthy days. Intuitively, we would assume
that higher job stress would affect workers both mentally and physically, and this is one of
the major conclusions of the literature on job stress. The risks were much lower and not
statistically significant among stressed workers in the core contingent group, and especially
those in temporary work arrangements. Although this might be counter-intuitive, it was in
line with previous research findings. Studies reviewed by Benach and his colleagues,
indicated that sickness absence tended to be less frequent among temporary workers,
possibly reflecting sickness presenteeism (Benach et al., 2014). In other words, temporary
workers might not report unhealthy days accurately and go to work even when they feel
unwell. In our regression results for days with activity limitations, we found that temporary
workers reported significant and increased risk of experiencing days with activity
limitations.

Additional analyses would help us understand some interesting results we cannot fully
explain. For example, we will need to understand why on call workers reported the highest
family interference with work while temporary workers reported the lowest. Being on call
could result in experiencing difficulty finding reliable day care for children or
accommodating other family needs but it is not clear why temporary workers would
experience less family interference with work than any other group.

5. Limitations (methodological considerations)

Our study had several limitations. The major limitation was due to the cross-sectional nature
of the data, which limited our ability to assess causality. Secondly, certain industries such as
mining and oil and gas extraction were poorly represented in the data. The modest number
of observations in certain categories due to the small sample size, specifically across
temporary workers, resulted in wide confidence intervals. This may have in turn resulted in
underestimation or overestimation of the relationship of employment arrangement with job
stress, health, and HRQL.

6. Conclusion

The major contribution of our study was to highlight the differences in job stress, health, and
HRQL by employment arrangement. Employment arrangement is considered as a social
determinant of health and well-being. Because employers are under increasing economic
pressures, they may rely more on non-standard employment arrangements to stay in
business. Therefore, it is important to understand how employment arrangement may affect
worker health and well-being. Our results demonstrated the importance of studying each of
these employment arrangements separately and in depth. Furthermore, employment
arrangement was an important predictor of job stress, and stressed workers reported higher
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numbers of days lost due to poor physical and mental health across all employment
arrangements.
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Table 7

Page 25

Employment arrangement and associated job stress across various characteristics, logistic regression results,

pooled QWL data.

Stressed Oddsratio (standard error)

Employment arrangement (ref. standard)

Contractor
On call

Temporary

Under contract

Demographic characteristics

Age

Gender (ref. Male)

Race and ethnicity (ref. White)
American Indian or Alaskan Native
Asian or Pacific Islander

Black

Multiracial

Hispanic

Education (years of schooling)

Organizational characteristics
Occupation (ref. Managerial)

Services

Sales and office

Natural resources, construction, and maintenance
Production, transportation, and material occupations

NORA sector (ref. Wholesale and retail trade)
Agriculture, forestry, and fishing

Construction

Healthcare and social assistance
Manufacturing

Mining

Oil and gas extraction

Public safety

Services

Transportation, warehousing, and utilities
Work-family balance

Family-work interference (ref. No)

Health and well-being

Job satisfaction (ref. N”)

Injured (ref. No)

Saf Sci. Author manuscript; available in PMC 2018 March 01.

0.7177(0.074)

0.54™%(0.131)
1.39 (0.525)
1.26 (0.236)

0.99 (0.002)
1.07 (0.079)

0.73 (0.400)
0.74 (0.168)

0.60 ***(0.073)
0.99 (0.142)

0.73*(0.089)

1.08(0.033)

0.65**(0.070)
0.63***(0.067)
0.717(0.112)

0.6177(0.087)

0.97 7*(0.110)
1.27 (0.373)
1.22 (0.225)
1.31 (0.195)
1.01 (0.155)
0.85 (0.555)
1.33(0.334)
0.92 (0.111)
1.22 (0.218)

1.75777(0.124)

0.26 77 (0.027)

1.74777(0.196)
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Stressed Oddsratio (standard error)

General health (ref. Poor)
Constant

Observations

Overall model fit (Chi-square)

0.717(0.072)

2.327%(0.762)
5636

358.06 "

Note:

Aok

Significant at 0.01

*:

ok
Significant at 0.05

*
Significant at 0.1.
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