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Introduction

The gig economy is a rising phenomenon globally, where gig workers present
“ alternative work arrangements” ( 1 ) for pieces of jobs (“ gigs”) or more
generally short-term contract, which are mainly agreed upon via digital
platforms ( 2 ) for different services, including food delivery or
transportation. The gig job is a platform-based evolution of the “ piece paid”
job of the “ 80's, likewise transferring employers” economic risk-taking and
responsibilities to individuals without a real reciprocal potential for gains in
the form of increased pay or job security. Although there are generally
empowering aspects of self-employment, including freedom of choosing gigs,
the gig workers typically have little or no say on how much work is available.
Under this kind of contracts, the work organization results in job instability, a
risk of poor job quality and often low salaries ( 3 ). For these reasons, gig-
workers represent a vulnerable population that is likely to be most exposed

to stress.

Despite the difficulties in capturing these evolving work characteristics, there
is evidence that the numbers of gig-workers are growing in U. S. and E. U. In
2016, Mc Kinsey ( 4 ) estimated that in U. S. 20-30% of the working-age
population and the E. U. up to 162 million individuals, were engaged in some
form of independent work, defined in the MC Kinsey report by: high degree
of autonomy, payment by task, assignment, or sales and a short-term
relationship between worker and client. In this generalization, the report
included: “ free agents, who actively choose independent work and derive
their primary income from it; casual earners, who use independent work for
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supplemental income and do so by choice; reluctants, who make their
primary living from independent work but would prefer traditional jobs; and
the financially strapped, who do supplemental independent work out of
necessity.” (4) In 2018, it was reported ( 5 ) that 36% of all the workers in
the U. S. have alternative work arrangements and that by 2027, could
increase up to 50% ( 6). In the U. K., between 2016 and 2019 numbers have
doubled, while in Europe ( 7 ) 11% of the working population has performed

some gig-work.

Gig-Economy Studies State of Art

We have only a very partial picture of the health effects of the gig economy
on workers, as data on gig jobs are fragmentary and research on health
effects has only begun. However, some patterns and profiles are emerging.
Gig work may be more prevalent in urban settings and among young people
and immigrants at phases of entering the labor force. Inthe UK (8 - 10 ) a
report conducted among 2, 184 online respondents, indicated that the
majority of gig workers are London based; half of them are 18-34 years old
with educational attainment similar to that of the whole population. Fourteen
percentage of gig workers have worked for more than 2 years and 38%
between 6 months and 2 years in the gig market system. Overall, individual
satisfaction is correlated with their employment status, i. e., negatively
correlated when the gig-work is the primary source of income ( 9 ) and
positively otherwise. Differences among types of gig workers and across
countries have been reported ( 11 ) and governmental policies implemented

to safeguard gig-workers' rights vary substantially. What is evident, from a

public health perspective, is that the flexibility of such jobs goes hand-in-
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hand with existential instability (i. e., narrowing other domains of life,
hampering partnering and starting families with potential for other
adversities in individual adult life course), which is exacerbated among those

who rely entirely on “ gigs” for their income.

The gig economy may involve high work stress such as “ job strain” or “
effort-reward imbalance” as well as job insecurity that has been shown to

have adverse effects on health (12 -1

). In a pooled analysis ( n = 124,
808) ( 15 ) job strain, the most widely studied form of work stress was
associated with an increased risk for type 2 diabetes ( 16 ) in men and
women independently of lifestyle factors. A meta-analysis ( 17 ) of published
and unpublished results found that coronary risk disease was associated with
job strain dimensions of job demand and job content, and with an
attributable population risk for job strain of 3. 4%. Job strain was found to be
significantly increasing the risk of death in men with a cardiometabolic
disease ( 18 ), independently of conventional clinical risk and lifestyle
factors. The study authors concluded that “ targeting conventional risk
factors is therefore unlikely to mitigate the mortality risk associated with job
strain in this population” ( 18 ). In the effort-reward imbalance model, stress
is generated by the recurrent experience of a failed reciprocity between the
effort spent at work and the rewards received in turn, material and non-
material. Dragano et al. ( 19 ) have found, using a multicohort study of 90,
164 employed individuals, that the effort-reward imbalance at work is
associated with an increased risk of coronary disease. Mutambudzi et al. ( 20
) found an association between effort-reward imbalance with an increased

risk of diabetes incidence for subjects that worked 55 or more hours per
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week and had no insurance coverage than those working in blue-collar jobs.
Both associations were independent of job strain. Job insecurity and job loss
and discontinuous employment have also been found to affect health

outcomes.

Research in the “ 1970 British Cohort Study” ( 21 ) confirms that those who
have experienced a job loss while aged between 30 and 42 years showed
increased risks of diabetes and hypertension, that worsened in the presence
of debts. In the U. S. ( 22 ), women in “ piece rate” jobs self-reported more
frequent adverse health outcomes than salaried female workers. Changes in
employment history for individuals who were unemployed, ejected or in
precarious occupational positions led to a higher risk of developing poor

health conditions ( 23 ), in particular during the economic crisis between

2007 and 2012. While it is known that financial crises affect the health status
of those without a permanent contract, job stress impacts workers in
permanent positions too. Bruner et al. ( 24 ) found a dose-response
relationship between work stress and risk of obesity among civil servants,
while no association was found between job strain and an increased risk of
obesity ( 25 ). The picture that emerges is that job-related sources of stress
like job demand, job content, effort-reward imbalance, insecurity, job loss,
and unemployment contribute in different and possibly independent ways to

well-being.
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The Role of Biomarkers

Recently, epidemiological studies have started to evaluate the role of
biomarkers as both internal indicators (e. g., allostatic load) of the health

status and predictors for adverse health outcomes.

According to WHO ( 26 ), a biomarker is “ any measurement reflecting an

interaction between a biological system and a potential hazard, which may
be chemical, physical, or biological. The measured response may be
functional and physiological, biochemical at the cellular level, or a molecular

interaction.”

The allostatic load is defined “ as the cost of chronic exposure to fluctuating
or heightened neural or neuroendocrine response resulting from repeated or
chronic environmental challenge that an individual reacts to as being
particularly stressful.” ( 27 ) These indicators are useful because they allow
to monitor and evaluate the health status before adverse health events
occur. This characteristic makes them suitable in studies where the exposed

population is relatively young, like gig workers.

Different types of biomarkers have been found associated with job
characteristics, including work-related stress. In 2017, Siegrist and Li ( 28)
summarized the literature findings, linking stressful work with a broad range
of biomarkers. They found a robust association with heart rate variability,
altered blood lipids, risk of metabolic syndrome, increased blood pressure,
altered immune function, inflammation, and increased cortisol release. This

study highlighted that altered biomarkers are involved in pathways
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associated with disadvantaged working conditions and stress-related

conditions.

Economic insecurity has been investigated in the U. K. Household
Longitudinal Study ( 29 ). Those who were consistently economically
insecure (defined as a subjective measure of the perceived insecurity and
inability to afford monthly expenses) had altered levels of high-density
lipoprotein (HDL)-cholesterol, triglycerides, C reactive protein (CRP),
fibrinogen and glycated hemoglobin, compared to the economically secure.
The same dataset was used to compute the allostatic load, an indicator
composed of 12 biomarkers representing multiple biological systems. The
authors ( 30 ) compared the allostatic load for people who were unemployed
with those recently re-employed. Results indicated that those who were re-
employed and rated their job quality as poor (based on indicators including
job anxiety, insecurity, dissatisfaction, and low pay) presented a higher
allostatic load compared to the unemployment group. Different biomarkers
have also been proven to play a role in the regulation of inflammatory and
immune pathways, which, in turn, are associated with environmental

stressors ( 31 ).

Besides clinical and blood-related biomarkers, newer epigenetic biomarkers,
based on DNA methylation, have become available. Bakusic et al. ( 32)
conducted a systematic review of human and animal studies on work stress,
burnout and depression. They reported different methylation patterns of the
brain-derived neurotrophic factor gene ( BDNF ) and increased global

methylation in relation to aspects of mental health. This opens new avenues
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for estimating the role of gig economy in relation to epigenetic changes due

to work stress factors.

Among epigenetic biomarkers, “ epigenetic clocks” based on a combination
of DNA methylation CpG sites rather than single-gene sites, have been
shown to be reliable and promising indicators of biological age. “ Age
acceleration” assessed through DNA methylation has been found to predict
all-cause mortality, frailty, several physical functions, psycho-social stress (
31 ) and cancer ( 33, 34 ). Epigenetic clocks have been suggested to behave
as an intermediate biological mechanism linking environmental exposures
(including socioeconomic position) and late-life poor health outcomes and
mortality. Fiorito et al. ( 35 ) found that the effects of low socioeconomic
position are detectable through epigenetic clocks, which mediate the
socioeconomic position effects on aging, starting early in life. However, the
traditional measures of socioeconomic position need to be further developed
in order to adequately distinguish the gig workers from other types of self-
employed and employed individuals and to be able to compare and untangle

the peculiar gig working characteristics and the induced health effects.

Discussion

With governments supporting little or no measures for workers in the gig
economy, the future of these workers looks uncertain and their health at risk.
The recent COVID-19 pandemic has significantly impacted the economy of
an estimated 70% of gig-workers ( 36 ) worsening their already precarious
situation. The gig-worker population is still quite young, hence hard health

outcomes are less likely to be expected in the short term, except under
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extreme circumstances. Likewise, the fragmented nature of these jobs, with
workers rosters not easily accessible and the difficult to detect health
effects, make epidemiological studies challenging. We believe that future

research should concentrate on these two main paths:

1. Research on developing DNA-based biomarkers as stable and consistent

indicators.

2. Research to understand how interventions using moderators (e. g.,
primary source of income, government policies) can improve working

conditions that will promote long-term health benefits.

A starting point for these investigations could be access to a national cohort
that combines detailed job and employment history and health data

assessment, including DNA assays. For example, in the United Kingdom, the
U. K. Household Longitudinal Study and in Finland, the Northern Finland Birth

Cohort (NFBC) in 1966 and 1986 collect work data and biological samples.

In conclusion, we suggest that focusing on the health effects among gig
workers is of great public health relevance and that biomarker studies
represent an important and viable approach to conducting epidemiological
investigations of health outcomes in this young and highly unstable
population. Such epidemiological information could better inform policies to

design and implement preventive health measures.
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