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Abstract

Objectives: Recent technological and work organization changes have resulted in an increased 

prevalence of nonstandard work arrangement types. One of the consequences has been an 

increased prevalence of precarious work. Our objective was to generate a scale to measure 

work precariousness in the United States and examine the associations between this study 

precariousness scale with job stress, unhealthy days, and days with activity limitations among 

US workers from 2002 to 2014, to determine if precarious work adversely affects worker health.

Methods: Our scale was inspired by the Employment Precariousness Scale that measures work 

precariousness reported by salaried workers and developed for the US workforce. We used pooled 

cross-sectional data from 22 representative items from the General Social Survey, Quality of Work 

Life survey for the years 2002, 2006, 2010, and 2014. These data included 4534 observations for 

analysis. We used regression models to examine associations between work precariousness and job 

stress, unhealthy days, and days with activity limitations.

Results: Statistically significant positive association existed between job stress and work 

precariousness. Workers reporting work precariousness were more likely to experience more days 

in poor physical and mental health and more days with activity limitations due to health problems.
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Conclusions: The results of our study provide support for our precariousness scale and 

its suitability for assessing the health-related quality of life of workers in different work 

arrangements.
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health-related quality of life; job stress; nonstandard employment; precarious work; precariousness 
scale

1 | INTRODUCTION

There are no universal, standardized definitions of precarious work, making it difficult 

to capture its characteristics and compare studies that assessed it across countries.1–4 

Precarious work has been broadly defined by some as uncertain, unstable, and insecure 

work in which workers, as opposed to businesses or the government, bear the risks of work 

and receive limited social benefits and statutory protections.5–9

Similar to precarious work, related concepts, for example, contingent work and nonstandard 

work arrangements, also lack standardized definitions. According to one of the definitions 

for contingent workers by the US Bureau of Labor Statistics (BLS), they are workers who do 

not expect their jobs to last.10 Definitions vary significantly among sources for nonstandard 

work arrangements, also referred to as alternative work or employment arrangements. 

To address this gap, the National Institute for Occupational Safety and Health (NIOSH) 

uses the following work arrangement definitions (NIOSH Strategic Plan: FYs 2019–

2023, Version 4: October 2019 https://www.cdc.gov/niosh/about/strategicplan/pdf/NIOSH-

Strategic-Plan_V4_Oct-2019_1.pdf). A standard work arrangement is secure or permanent. 

Workers in such an arrangement have employee status; stable and adequate pay; access to 

fringe benefits including health insurance, paid leave, and retirement benefits; a regular, 

full-time work schedule; and the ability to negotiate their schedule and take time-off. A 

nonstandard work arrangement differs in some ways from the standard arrangement. While 

efforts are currently underway to improve data collection, currently available surveys use 

similar and very limited types of work arrangement for classifying workers. The concepts 

of precarious work, contingent workers, and work arrangements are not mutually exclusive; 

for example, some workers in standard arrangements may experience unfair treatment, a 

characteristic of precarious work.

Over the past few decades, employment relations in many countries have changed and 

led to greater employment flexibility in developing and developed economies.11–14 A 

major consequence of employment flexibility is the proliferation of various nonstandard, 

nonpermanent work arrangements.11 In turn, one of the implications of the increased 

prevalence of nonstandard work arrangement types is that it resulted in an increased 

prevalence of precarious work across the world.15 The International Labor Rights Forum 

reports that workers doing precarious work increasingly fill permanent job needs but are 

frequently denied permanent employee rights.16 Workers engaging in precarious work often 

work under temporary contracts, earn lower wages, and are subject to more dangerous 
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working conditions than other workers.2,16,17 Women, minorities, migrants, and young 

workers are more likely to engage in such work.18

Focusing on US data, analyses of the General Social Survey (GSS) data from 1972 to 2006 

found an upward trend in perceived job insecurity, a characteristic of precarious work.19,20 

Analyzing GSS data, Ray et al.3 reported that from 2002 to 2014, the percentage of workers 

increased from merely from 19% to 21% in nonstandard arrangements. One of their major 

findings was that there was no monotonic rise in nonstandard work arrangements, and the 

changes are cyclical. The recent BLS contingent worker survey (CWS) showed a marginal 

decline in the overall proportion of workers in alternative employment arrangements, from 

10.7% of the workforce in 2005 to 10.1% in 2017.10 However, these studies are based on 

different data sets and different time periods.

Research on nonstandard work arrangements and similar concepts rarely addresses concerns 

regarding precarious work in the United States.21,22 Overall, measures of precarious work 

have been slow to evolve and have failed to accurately capture the factors affecting the 

workers in these jobs. To better understand the determinants and effects of precarious 

work, carefully calibrated and disaggregated metrics are needed. Various precarious work 

constructs and models have been proposed, mostly by non-US researchers. For example, 

Amable et al.23 and Lewchuk et al.24 considered precarious work as a multidimensional 

construct, defined across four dimensions of continuity (i.e., temporality), vulnerability (i.e., 

powerlessness), protection (i.e., limited fringe benefits), and income insufficiency (i.e., low 

level of earnings). In another study, Benach et al.13 classified precariousness based on 

employment insecurity, individualized bargaining relations between workers and employers, 

low wages and economic deprivation, limited workplace rights and social protection, and 

powerlessness to exercise workplace rights. Besides these challenges in understanding its 

determinants, understanding the health consequences of precarious work is also challenging. 

Three main pathways link precarious work to adverse health consequences and to poor 

quality of life.13 First, workers in precarious jobs experience higher exposures to working 

conditions with harmful health consequences. Second, precarious jobs may limit workers’ 

control over their professional and personal lives, leading to psychosocial stress. Finally, 

some of the most important consequences of precarious work relate to social and material 

consequences.

Because measuring the dimensions of precarious work is complicated, few studies have 

attempted to do so. Amable et al.23 conceptualized and operationalized work precariousness 

as a multidimensional construct based on Rodgers sociological construct of precarious 

work.5 Many studies have documented the health consequences of precarious work, 

and most of these research works attributed job insecurity and temporariness as major 

components of precariousness.2,25,26 Most of them reported that job insecurity and 

temporariness has adverse effects on workers’ health, particularly mental health.2,27–29

Our study constructed a work precariousness scale based upon the Employment 

Precariousness Scale (EPRES) developed by Amable et al.23 and Amable30 and revised 

by Vives et al.11,24 EPRES is a theory-based questionnaire developed to measure precarious 

work in epidemiological research.11 A recent study has adapted the same scale, explored 
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the psychometric properties, and concluded that the scale exhibited good psychometric 

properties and reliability.31 We used elements similar to those included in this scale to 

measure the prevalence of precarious work in the United States and to examine whether 

precarious work was associated with elevated job stress, and two health-related quality of 

life metrics including unhealthy days (measured by days in poor physical and mental health) 

and reduced productive functioning (measured by days with activity limitations).

2 | DATA AND METHODOLOGY

We used data from the NIOSH-sponsored Quality of Work Life module of General Social 

Survey (GSS-QWL) for each of the years 2002, 2006, 2010, and 2014 (for details, 

see https://www.cdc.gov/niosh/topics/stress/qwlquest.html). Unless otherwise mentioned, 

we used pooled cross-sectional data from GSS-QWL for 2002, 2006, 2010, and 2014. 

A joint project between NIOSH and the National Science Foundation, GSS-QWL, with 

an approximately 70% response rate each survey year, is administered every 4 years 

and includes GSS respondents currently working full-time, part-time, or temporarily not 

working. Since 2002, GSS-QWL has captured how work life and work experience have 

changed. It includes questions on hours of work, workload, worker autonomy, layoffs, job 

security, job satisfaction, job stress, and worker well-being. Since 2002, the module has 

grown to include 90 different variables, expanding to include more specific health and 

safety measures, questions about the use of technology at work, and additional items on 

supervisory roles. The combined years of data had 5911 to start with. We used weights 

provided by GSS-QWL so that the data represent the US working population. Because these 

data are publicly available and do not contain any personal identifiers, we did not require 

any human subjects’ institutional review and/or approval, to access the data. Therefore, any 

ethics review, approval and/or informed consent was not required or relevant for this study.

We conducted descriptive analyses to understand how work precariousness has changed 

over the years and how various work arrangements and industries differ in their share of 

precarious work. All the independent variables we used were categorical in nature. We 

classified workers aged 18 years and above into five groups: (i) 18–24 years, (ii) 25–34 

years, (iii) 35–44 years, (iv) 45–54 years, and (v) 55 and over. We used the following 

combined race and ethnicity categories, as provided by GSS-QWL: (i) White, (ii) Black, 

(iii) American Indian, (iv) Asian, (v) multi-racial, and (vi) Hispanic. We classified workers 

according to their education level into the following four groups: (i) did not complete middle 

school, (ii) completed high school, (iii) completed college, and (iv) completed postgraduate 

degree. We assessed the health status of workers based on their self-reported health, which 

included poor, fair, good, very good, and excellent; we categorized them into two groups, 

(i) excellent, very good, or good, (ii) fair or poor. We used the work arrangement categories 

provided by GSS-QWL that included the following: (i) on-call workers, (ii) workers paid by 

temporary help agencies, (iii) those working for a contractor, (iv) independent contractors, 

consultants, or freelance workers, and (v) regular, permanent employees (i.e., those in 

standard arrangements). GSS-QWL classifies job satisfaction into four categories: (i) very 

much satisfied, (ii) somewhat satisfied, (iii) not too satisfied, and (iv) not at all satisfied.
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We used 22 GSS-QWL survey items to construct four different components of our 

precariousness scale (described in Table 1) and applied factor analysis to attribute a score for 

each of the four components. We combined the individual component scores to construct an 

overall precariousness score. We used responses to survey items inquiring about job stress, 

the number of days during which workers were in poor mental and physical health, and 

the number of days during which workers experienced activity limitations to measure health-

related outcomes of interest. The job stress question was, “How often do you find your 
work stressful?,” with several response options. We converted the responses into bivariate as 

follows: the worker was considered as stressed at work if the response was, always or often; 

and the worker was considered as not stressed at work if the response was, hardly ever or 

never. The number of days workers were in poor mental and physical heath were counted 

as the sum of days from responses to two questions, “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?,” and “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?” The total number of days was truncated 

at a maximum of 30 when it exceeded 30. Finally, the number of days during which workers 

experienced activity limitations was used from the response to the question, “During the past 

30 days, for about how many days did your poor physical or mental health keep you from 

doing your usual activities, such as self-care, work, or recreation?” We separately estimated 

the association among the obtained precariousness score and each of these health outcomes 

(job stress, unhealthy days, and days with activity limitations) after controlling for age, sex, 

race and ethnicity, education, health status, work arrangement, and job satisfaction.

Table 1 shows the four different components of the precariousness scale we constructed: 

(i) temporariness, (ii) disempowerment, (iii) vulnerability, and (iv) wages. It also lists the 

individual survey items we used to build these components of our precariousness scale. In 

addition, the table lists the components and variables used in the EPRES scale. We included 

the survey questions in Table 1 and have provided the questions and the answer options for 

each, along with the values associated with each response option in constructing the scale in 

the supplementary information document (S-1 represents our precariousness scale and S-2 

represents EPRES scale).

The EPRES scale included two more components than our scale, access to rights, and 

exercise of rights. We included satisfaction with leave as one of the fringe benefits within 

our “wages” component. Though we did not include worker empowerment as a separate 

component because GSS-QWL does not include related information, our scale incorporated 

a similar variable on worker representation in decision-making (“In your job, how often do 
you take part with others in making decisions that affect you?”). We assessed each variable 

in the different components of the scale using a range of 1–4, with 1 representing the best 

situation and 4 the worst situation for the workers (see supplementary information, S-1 for 

details on the response options). We applied factor analysis using the group of variables in 

each of the components of the precariousness scale.

We conducted factor analysis for each of the four components separately. Factor analysis 

is used to describe variability among observed, correlated variables with respect to a 
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potentially lower number of unobserved variables called factors. We used a principal 

component factor method to analyze the correlation matrix and load the factors. Factor 

loadings are the weights and correlations between each variable and the factor, and the 

higher a factor’s load, the more relevant is the factor. Some of the components of our 

scale included one factor and some of them included up to three factors. We used variables 

with rotated values of 0.6 or more to estimate the components of the scale. There are 

many methods on factor analysis and factor loading values. We have followed Hair et al.32 

Depending on the rotated values of the variables in each factor (reported in supplementary 

information, S-3), we estimated the mean value of all the variables that define a factor. 

Therefore, each factor was the mean value of all the variables that had values 0.6 or more. 

When a component of the scale had only one factor, the mean value of the factor was similar 

to the value of the scale component itself. When a component of the scale had more than 

one factor, we used the mean value of all those factors as the value of the component. Thus, 

the procedure we used generated a mean value for each of the four different components 

(temporariness, disempowerment, vulnerability, and wages) of the precariousness scale for 

each worker. Then, we constructed the precariousness score using the mean value of the four 

different components of the scale. In the process of generating the precariousness score, due 

to missing values of some of the variables, we could come up with a precariousness score 

for 4534 individuals. Based on this precariousness score, we classified precarious work as 

low, moderate, or high using tercile distribution. We used these three similar categories, low, 

medium, and high, for ranking the four individual components of the scale using tercile 

distribution.

We assessed the individual relationships between precarious work and job stress, precarious 

work and days in poor health, and precarious work and days with activity limitations 

separately. We conducted similar assessments for the different components of the 

precariousness scale. We used a logistic model to measure the association among precarious 

work and job stress and also among different components of precarious work and job stress, 

controlling for covariates that included age, sex, race and ethnicity, education, health status, 

work arrangement type, and job satisfaction. A total of 15 regression models were run, 

three sets of models for precariousness, and for each component (four components) of the 

scale with three of the outcome variables separately. We used linear regression models to 

measure the association between the level of precariousness and (i) days in poor physical 

and mental health and (ii) days with activity limitations, controlling for the same covariates 

mentioned earlier. For each of the three different regression models, the reference group 

included workers engaging in non-precarious work (low precarious level), who were white 

males, in the age group of 18–34 years, who did not complete middle school, in excellent 

health status, working as an independent contractor, consultant, or freelance worker, and 

completely satisfied with the job.

3 | RESULTS

Tables 2 and 3 demonstrate the results of the study. Based on the tercile distribution, we 

categorized work precariousness as low (score 1.67 to ≤1.79), moderate (>1.79 to ≤1.993), 

and high (>1.99).
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Table 2 shows the distribution of the workers in our sample across the variables of interest. 

About 51% of the survey respondents were female, and 24% were in each of the age groups 

of 25–34 years, and 45–54 years. About 68% of the respondents were white, and 57% had 

completed high school. 87% of the respondents reported their health status as excellent or 

very good, and 80% worked as regular, permanent employees. Approximately 50% of the 

respondents reported a high level of job satisfaction, and 32% reported experiencing job 

stress.

The last two columns of Table 2 show the percentages of workers employed in moderate and 

high precarious work classified by each row variable. It shows that a higher percentage of 

workers in the age group of 25–34 years (39.4%) were engaged in precarious work, and a 

higher percentage of workers in precarious work were female (33.7%). Precarious work was 

more common among workers of Multi-racial origin (52.3%), followed by Black (46.0%), 

Hispanic (44.8%), and American Indian workers (39.0). The percentage of workers engaged 

in precarious work was highest among those who reported the lowest levels of completed 

education. It was 51.1% for those who did not complete middle school, followed by those 

who completed high school (37.5%). Also, health seems to be negatively associated with 

precariousness. Of those who reported fair or poor health status, 48.4% were engaged in 

highly precarious work. Within different categories of work arrangement, precariousness 

was high among those who were hired by temporary agencies (62.6%), those on-call 

(46.4%), and those working under contractors (44%). Also, a higher percentage of workers 

engaged in precarious work reported job stress (42.1%) and not being satisfied at work 

(75.7%).

Table 3 shows the results from our three fitted statistical regression models for the univariate 

models and the models controlling for all variables. Results from multivariate models show 

that workers in the top 33% of the precarious scale were 57% more likely to report 

experiencing job stress than those in the bottom 33% of the precarious scale. The odds 

ratios obtained for different covariates reflect that workers 55 years or older were 14% less 

likely to report experiencing job stress compared with the reference group and women were 

11% more likely to report experiencing job stress than men. Also, the likelihood of reporting 

job stress for those who had completed a postgraduate degree was almost twice that of 

those who had not completed middle school. White workers were more stressed at work, 

45% more likely to be stressed at work than Black workers, and 23% more likely than the 

Hispanic workers. Workers who reported good, fair, or poor health status were 32% more 

likely to experience job stress, and workers who were not at all satisfied at their job were 

five times more likely to experience job stress compared to those who were very satisfied.

From the associations between unhealthy days and work precariousness, we found that 

individuals in highly precarious work (precarious score > 1.99) reported more unhealthy 

days (0.4 days more within 30 days) than those in the lowest tercile and not engaging in 

precarious work. According to the results, women experienced 0.2 more unhealthy days than 

men. Those with fair or poor health status experienced 2.25 more unhealthy days. Those not 

at all satisfied at work reported a higher number (1.9) of unhealthy days than workers in the 

reference group.
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Individuals doing highly precarious work reported experiencing a higher number of days of 

activity limitation (1.2 more days within 30 days period) than those in low precarious work. 

Females experienced 1.7 days more of activity limitations, multi-racial workers experienced 

1.2 days more of activity limitations, those with fair or poor health status experienced 7.2 

days more of activity limitations, and those who reported being not at all satisfied at work 

experienced 4 more days of activity limitations than those in the reference group.

Table 4 shows the percentage of workers engaged in precarious work over the years and the 

corresponding confidence intervals in parentheses, from 2002 to 2014. These numbers show 

that the percentages of highly precarious work have increased from 2002 (32.12%) to 2010 

(35.37%) and then dropped in 2014 (30.96%).

We present the results of the rest of the statistical models using the four different 

components of the precariousness scale in Supplementary Information S-4 (a, b, and 

c) separately. S-4a shows the odds ratios of experiencing job stress for the different 

components of the precariousness scale. Odds ratios were highest for vulnerability (2.19) 

and lowest for temporariness (0.93) for those employed in high precarious work.

Supplementary Information, S-4b, illustrates the associations among unhealthy days and 

the different work precariousness scale components. The values of the coefficients of the 

different components of the scale show that workers engaged in high precarious work 

reported experiencing more unhealthy days. The coefficient was highest for vulnerability 

(0.54) and lowest for temporariness (0.05).

Supplementary Information, S-4c, shows the results of the linear regression model assessing 

the associations among the number of days with activity limitations and the different work 

precariousness scale components. The values of the coefficients show that workers in high 

precarious work reported more days with activity limitations than those in low precarious 

work. It was highest for the vulnerability (1.69) and lowest for the wage component (0.6).

4 | DISCUSSION

We developed a work precariousness scale inspired by EPRES, using nationally 

representative US data; to our knowledge, this is the first attempt to develop a scale and 

measure precarious work in the United States. Our scale has four components: vulnerability, 

disempowerment, wages, and temporariness.

Utilizing a nationally representative and heterogeneous sample that incorporated a wide 

range of socioeconomic and demographic variables, our results show that the percentage 

of workers engaged in highly precarious work increased from 2002 to 2010, and then 

decreased, with 2010 as the peak. Other studies focusing on nonstandard employment 

arrangements in the United States have found similar outcomes.3,10 This can be attributed 

to the economic recession that United States was going through during this period.33 

Temporariness and wages were the major sources of precariousness among US workers 

during the study period. This is intuitive given the macroeconomic conditions of the 

years in study and the existing lag in wage growth in the United States.33,34 Also, the 

income inequity in the United States was on the rise, making workers in the lower-income 
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strata more and more precarious. Our findings show that workers working for temporary 

help agencies, on-call workers, are more precarious than other types of employment 

arrangements. These are in support of other studies concluding that in comparison to 

independent contractors and standard workers, workers paid by temporary agencies have 

lower wages and have higher job insecurity or temporariness.3,12 Even regular, permanent 

employees reported work precariousness, albeit at a lower proportion. Our finding that 

temporariness is a major source of precariousness is similar to that reported by other 

studies.4,12 Workers working under contracts and in temporary agencies either work part-

time or do not have permanent jobs, which can be the cause of their precarity.

Our findings underline the negative health consequences of precarious work. Numerous 

studies have established job stress as a contributor to ill health.3,35,36 We controlled for 

job satisfaction, which is a job-related contributor to stress but not to work precariousness. 

This biases our results downward because certain components of precariousness, especially 

vulnerability and empowerment, do affect job satisfaction and, indirectly job stress. Job 

satisfaction can be considered a mediator, and controlling for it reduces the net effect of 

work precariousness on job stress. Apart from the toll of stress on the physical health 

of the worker, we also found a positive association between work precariousness and the 

number of days with poor physical and mental health. This might indicate the hidden costs 

of precarious work in terms of lost productivity, such as presenteeism, as we found a 

strong association between days with activity limitations and precarious work. Our results 

were statistically significant even after controlling for the overall perceived health status 

of workers and are in support of existing evidence on the association between work 

precariousness and higher risk for injuries and illnesses.13,37,38 Our results also support what 

Benach et al.13 reported as the first pathway that links precarious work to adverse health 

consequences and leads to poor quality of life. Another study has also reported a similar 

association between precarious work and health.1 Our findings that precarious work implies 

less control and insufficient reward are also consistent with Karasek’s demand-control 

model and Siegrist’s effort-reward model.39–41

Compared with men, women, and workers in the age group of 35–44 years experienced 

more work precariousness. Our findings are similar to what Krepashj et al.17 reported but 

not consistent with Kalleberg’s conclusions.19 The reason behind this difference can be 

attributed to what Kiersztyn’s42 mentioned, that is, the data used by Kalleberg19 did not 

have well defined disaggregated measures of precarious work. Julia et al.43 also reported that 

younger workers are more employed in precarious work.

5 | LIMITATIONS

GSS-QWL data were available for 2002, 2006, 2010, and 2014 and not for the in-between 

years. Access to additional potentially essential variables such as the number of days of sick 

leave, paid vacation, and paternity or maternity leave available to workers, and variables that 

capture rights and the ability to exercise them might improve our scale. Each component 

of the scale contained uneven numbers of variables but was weighted equally, which may 

produce biased results. Finally, regarding the relationship between precarious work and job 
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stress and satisfaction, we could not assess causality because we used pooled cross-sectional 

data.

6 | IMPLICATIONS AND CONCLUSION

Work precariousness is associated with job stress, which in turn affects the health and 

well-being of workers and their families. Developing and systematically tracking metrics 

of work precariousness and linking them to metrics of health and well-being for workers 

and their families can improve our understanding of how work precariousness affects 

health and well-being. This understanding can help us develop effective interventions to 

reduce work precariousness. Our findings indicate the suitability of the designed precarious 

scale in assessing the health and health-related quality of life of workers in different work 

arrangements. The precarious scale developed here requires validation. Ongoing assessment 

of the scale’s validity with other data sets capturing both similar and additional variables 

and components of the scale will allow for further development and exploration of our scale. 

Future research should examine the psychometric properties of the scale and apply it to other 

national-level data to explore the robustness of the scale.
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Refer to Web version on PubMed Central for supplementary material.
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