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Precarious employment and occupational injuries in the digital age - where should we
go from here?

There is growing demand for a clearer understanding of whether precarious work is a social determinant of health
(1-5) and whether non-standard workers with less job security are more vulnerable to adverse safety and health
outcomes. Intheir systematic review published in the current issue of the Scandinavian Journal of Work Environ-
ment and Health, Koranyi et al (6) define "precarious employment” as a multidimensional set of unfavorable work
characteristics experienced in various degrees by workers with the common denominator of loss of security in
some domain. Their review makes an important contribution to this area by summarizing the existing scientific
research on the relationship between precarious work and risk of occupational injury.

As a vulnerable working population, precarious workers have consistently been a topic of concern since the
late 1980s (5, 7). Yet the review by Koranyi et al (6) demonstrates unequivocally the paucity of research studies
performed over the last two decades addressing the subject. Four dimensions of precarious work were defined in
the study and these, along with their corresponding search constructs, form the basis of the review and include (i)
length of employment (exposed or not to: temporary employment, casual employment, working for subcontractor
ortemp agency, hourly pay); (ii) at work characteristics (exposed or not to: work time control, fixed work schedule);
(iiiy income (exposed or not to: part time, multiple jobs, wages), and (iv) labor rights (exposed or not to: insurance
benefits, unionization, job insecurity precarious career). Given the wide range of search terms used, it was surpris-
ing that only 80 research articles were identified for full review following searches in PubMed, Scopus and Web
of Science databases (articles published 1997—-2017), and only 17 articles were selected following full review to
form the scientific basis of the evidence between precarious work and risk of work-related injury.

Most of the selected studies demonstrated that there is likely a positive association between these dimensions
of precarious work and work-related injury. However, it remains unclear whether the “loss of security" is a charac-
teristic of non-standard work (multiple job holding, or part-time, temporary or contract work) that increases the
risk of a work-related injury. Most studies evaluated non-standard work characteristics as implicit of precarious
work but did not directly address the question.

Three studies were found that focused on factors directly related to “loss of security”: lack of insurance
benefits (8), job insecurity (9), and precarious career (10). Of these factors, two had statistically significant as-
sociations with work-related injury [eg, insurance benefits, risk ratio (RR)/odds ratio (OR) 1.50 (95% confidence
interval [CI]: 1.19-1.88), and precarious career RR/OR 1.41(95% Cl 1.34-1.48)]; however, job insecurity showed
a positive, but non- significant association, RR/OR of 1.55.

Work in multiple jobs and working for temporary agencies were the two areas of non-standard work arrange-
ments providing the strongest evidence of elevated risk of work-related injury. All four studies on multiple job
holding (11-14) reported increased risk of work-related injury when working in multiple jobs as compared with
single jobs (with 3 of the 4 being statistically significant). Dong et al's longitudinal study (12) demonstrated a
strong dose—response relationship where every additional job resulted in increased risk to a cohort of construc-
tion workers. Both of the two studies on work in temporary agencies (15, 16) reported increased risk when work-
ing in temporary agencies compared to all industry (Finland and Washington State, USA).

Although work in temporary employment was the most common exposure studied (6 of 17 articles) and is
believed by Koranyi et al (6) to be the “central dimension” of precarious employment, only one of the studies
looking specifically at this work group found a significant association. The article by Bena et al (17) was perhaps
the most relevant and convincing article in the review. This study investigated how working as a subcontractor
(versus a contractor) and length of employment contract were associated with risk of work-related injury in a
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cohort of 9000 construction workers employed on a high-speed train construction site in Italy. The shorter the
length of a worker's employment contract, the higher the risk of injury: the RR was over twice as high for those
with a 6-month contract (as compared with a 2-year contract), 1.7 times higher for 1-year contract, and 1.5 times
higher for 1.5-year contract. The associations were strong and Cl narrow and there also appeared to be a strong
dose—response relationship. Additionally, length of contract is an objective exposure metric and likely related
to job insecurity. Other studies evaluated only very broad exposure categories of work in temporary versus per-
manent employment (with no detail on the type of work), which may be why only weak associations were found
(ie, we don't know whether there may be unbalanced occupational hazards in the temporary versus permanent
employment groups).

Despite the publicity and reporting of fatalities of workers in temporary work assignments (18, 19) the
research evidence to date has been inconclusive on whether this work group is at elevated risk for injury. Much
stronger studies in this area are needed which better control for the role of occupational exposures or other job
characteristics (such as job tenure, socioeconomic status) known to be related to temporary work and work-
related injury to avoid confounding or mediating risk.

Alali etal (9) was the only study to simultaneously investigate job insecurity and temporary versus permanent
contract work status. The RR for both these risk factors, in their study of Belgium workers, was statistically insig-
nificant: job insecurity had a positive association while temporary contract work appeared protective. This may
indicate that job insecurity mediates or confounds the relationship between holding a temporary work contract
and work-related injury or possibly is on the causal pathway or these risk factors may be too highly correlated
to study together.

The majority of the 17 studies focused on only a single aspect of non-standard work; however, a worker fre-
quently experiences many, simultaneous non-standard work exposures. For instance, multiple job holders are
more likely than single job holders also to be on-call workers, independent contractors, and those working the
evening shift or some other non-regular schedule (13). Therefore, while some of these workers may be at very high
risk due to being exposed to multiple exposures known to be related to work-related injury (eg, long work hours,
working the night shift, insufficient wages in a primary job) others may be working in a second part-time job to
pursue a hobby or special interest and may not be exposed to job insecurity, high work demands or be at elevated
risk at all. Currently, these two multiple job holder exposure groups with very different exposure dimensions are
being grouped together, which may obscure the true magnitude of risk for the more vulnerable work group.

The "at work characteristics” dimension of precarious work, which includes the constructs of work time con-
trol and fixed work schedule, did not appear to be comprehensively addressed in this review. There were only two
search terms related to this topic, “inconvenient hours” and “part-time work.” Many workers are now exposed to
many different kinds of precarious work schedules such as just-in-time scheduling, fluctuating work hours (20)
orwork in the early morning or overnight. While the relationship between shift work, long work hours and work-
related injury have been well studied and shown to increase risk of injury (21-31), they need to be included as
covariates in studies along with other non-standard work characteristics in order to control for confounding or
effect modification.

While there appears to be enough evidence to conclude that non-standard and precarious work described by
Koranyi et al (6) is associated with work-related injury, critical areas still need to be addressed in order for interven-
tions to be developed. Etiologic evidence on specific populations and mechanisms (fixed and transient factors)
leading to work-related injuries for these populations (4) is needed. We also need to understand the interaction
between risk associated with “job insecurity” or job dissatisfaction and structural components of non-standard
working creating vulnerability (such as fragmentation of the working day, flexible work schedules or job tenure).

Many of these non-standard work characteristics are correlated and, therefore, the highest-risk groups are
likely to be only small subsets of the work groups studied (ie, multiple job holders who are working in temporary
assignments and where their second job is at night). These high risk groups may be difficult to study and find
statistical associations due to sample size constraints. Low prevalence of high risk exposures as well as rela-
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tively rare incidence of some work-related injuries pose challenges as well. One potential approach may be a
case—control design with nested case crossover, which would have the added benefit of studying both fixed and
transient risk factors (such as work scheduling) and controlling for confounding or effect modifying factors (eg,
age, gender, education, income, tenure, employer size). The benefit of the nested case-crossover design would
allow for easily identified cases (through emergency departments or trauma centers) to efficiently be used as
their own controls and allow for studying transient exposures, which could include the transitions to new job
schedules and job forms.

National-level surveillance of the ever-growing precarious workforce will require: (i) defining a set of stan-
dard characteristics that should be collected simultaneously which cover all aspects of non-standard work and
precariousness, (i) changing how we collect employment information, (iii) implementing surveillance systems
which are able to also collect characteristics of workers with outcomes in this same format; and (iv) designing and
carrying out research that can identify enough cases and optimize power to properly study all potential factors
simultaneously.

Currently, we have only very imprecise and/or local estimates of the prevalence of new forms of work. Annual
employment estimates are collected using antiquated systems designed to gather employment data with the
primary objective of tracking and understanding unemployment in societies. Typically, workers are asked if they
were employed in the last week, and then, if yes, what was the industry and occupation that they worked in for
their primary job. In order to gather employment data on the many new forms of work, as well as on multiple jobs
and the precarious nature of work, more questions are required. The Bureau of Labor Statistics (32) US Contingent
Worker Supplement to the Current Population Survey is a supplemental survey that does address some of the
issues. However, thisis treated as a supplemental intermittent survey and has only been issued very sporadically;
last year (2017) was the first time it was administered since 2005.

Questions need to be developed to provide understanding at a detailed level on both non-standard work
and the level of precariousness for those with work-related injury. Since workers can be working in multiple non-
standard ways, questions need to be asked in a very direct manner (with yes/no options) for both non-standard
employment (33) and levels of job insecurity.

Itis evident from this review that a direct measure of job insecurity was missing in many of the prior studies.
This exposure element is difficult to objectively assess, although low wages and length of contract may be close
markers. The Employment Precariousness Scale (EPRES) (34), which Koranyi et al employed, appears to be a
useful and tested tool for assessing job insecurity going forward. This tool has demonstrated high sensitivity to
worker vulnerability, employment instability, and levels of precariousness.

For about the last 30 years, vast changesin the world of work have occurred at an incredibly rapid pace. As de-
veloping nations have been industrializing, modern western nations have been de-industrializing. Globalization,
along with de-industrialization, has resulted in rapid growth of the service sector and a decline in manufacturing
inadvanced economies. Even more recent and impactful has been the dramatic shift away from stable, fixed and
permanent employment arrangements to “flexible “and precarious work forms — the most recent of that being
work in the “gig” economy, a term borrowed from the music industry which refers to a job with no long-term con-
nection to a particular business (35).

With the participation of as many as 25-40% workers in European/Scandinavian countries (36-37) and
15-20% of US workers and growing (33) in such employment, there is a real need to understand risk factors
unique to these new forms of employment. In this new phase of flexible employment, workers are working in haz-
ardous jobs without the appropriate protections in place. As Koranyi et al (6) state, “Regarding health outcomes,
it is even questionable if having a precarious job is better than no job at all. To improve work-related health on a
structural level it is of great importance that policy changes are guided by scientific evidence..." This review pro-
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vides support to implement better tools for surveillance and high quality research for these emerging, potentially
higher risk and vulnerable work groups.
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