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Abstract

Background: Stress is a hypothesized mechanism through which precarious
employment (PE) may contribute to poor health; however, there is a limited
understanding of this potential mechanism in the U.S. This study aimed to 1)
provide preliminary insights into the biological stress profiles of women
experiencing varying levels of PE and 2) test the feasibility of at-home
collection of stress biomarkers, c-reactive protein (CRP) and salivary cortisol,

among women in Chicago, Illinois.

Methods: We recruited 101 working-age women between August-October
2023. An online survey collected information on demographics, PE, and self-
reported mental (Center for Epidemiolegic Studies Depression Scale,
Cohen’s Perceived Stress Scale) and physical (self-reported health, body
mass index) health. We mailed home-collection kits to collect capillary blood
(120 L) and saliva (3 samples on 2 workdays). We used 27 employment
indicators to construct a multidimensional PE score (PES) (range:0-10) and

estimated descriptive statistics overall and by tertile of PE.

Results: We reached our recruitment target of ~50 women/month, and 70%
returned the test kits. The sample was diverse in age (18-40 years: 57%, 41-
64 years: 43%) and education ( = highschool: 11%, some college: 29%, =
bachelor’s: 60%). Non-Hispanic (NH)-Black (33%) and Hispanic (36%)
women were over-represented, compared to NH-White women (28%). More

than half earned <$40,000, and the average PES was 3.6 (SE=0.3). The most



precariously employed women identified as NH-Black and Hispanic, had
lower educational attainment, experienced discrimination and had poorer
self-reported physical and mental health. Those lost-to-follow up between the
online survey and biospecimen collection were lower-education, lower-
income, more precariously employed, identified as Hispanic, and had poorer
health. Biomarker patterns across PE tertiles were inconsistent; however,
there was some suggestive evidence that the highest PE group may have
lower recovery cortisol trends throughout the day compared to the low and

mid PE groups.

Conclusions: We demonstrate the feasibility of at-home data collection of
biospecimen samples among working womnien. Larger studies of PE and health

are warranted.

Keywords: Employment quality; c-reactive protein; cortisol; biological
stress; social determinant of health; Chicago Illinois



Introduction

In the United States (U.S.), up to one-third (1,2) of the workforce is
estimated to be precariously employed, commonly characterized as the
accumulation of unfavorable facets of employment quality such as insufficient
wages, job instability, limited fringe benefits and rights and protections,
coupled with imbalanced employer-worker power relations (3,4). Prior
studies find associations between precarious employment (PE) and poorer
physical and mental health (5-7). However, little is known about the
mechanisms through which PE affects health.

Non-Hispanic [NH] Black and Hispanic women are disproportionately
experiencing PE in the U.S. (1,6-8) and in turn, experience employment-
related stressors, including inequalities in hiring practices (9), low wages
(10-12), lack of fringe benefits packages (13), and unstable and unpredictable
work scheduling practices (14). Thus, stress is one of the main hypothesized
mechanisms through which PE may contribute to adverse health and health
disparities. Psychosocial stressors can activate the hypothalamic-pituitary-
adrenal axis resulting in the release of several hormones including cortisol,
the autonomic nervous system, and inflammatory cytokines (e.g., C-reactive
protein [CRP]) through a series of feedback loops and direct activation (15-
17). In turn, cortisol promotes the storage of abdominal fat (18), influences
blood pressure regulation (19), and the development of insulin resistance
(20,21). Prior studies also report elevated cortisol and inflammation markers

in relation to chronic disease and depressive symptoms (22,23) and



associations between perceived stress and accelerated aging (24), which in

turn, is associated with adverse health conditions (25-27).

While prior work has investigated associations between income and
poverty and stress (28-30), PE also encompasses other adverse employment
conditions, that interact with and reinforce each other, including instability,
lack of benefits, power imbalance, and inconsistent scheduling; the
accumulation of multiple adverse employment conditions could differentially
affect stress physiology and contribute to poor health, beyond low wages
alone. Yet, no existing large-scale study has been designed to look specifically
at the association between the multidimensional PE construct and stress in
the U.S. Moreover, existing studies of PE and health have relied on secondary
data sources, which either have Iiimited health outcomes or less
comprehensive indicators of PE, hampering our understanding of any

mechanisms through which PE affects health (8,31).

At the same time, it remains challenging to recruit precariously
employed workers and NH-Black and Hispanic individuals, broadly, as study
participants. More traditional recruitment approaches in occupational health
include recruitment from employee rosters from certain occupations (e.g.,
healthcare) or labor unions. However, the increasing precariousness of
employment in the U.S. limit these approaches. Likewise, more common
sampling approaches, like using survey research companies (e.g. Qualtrics
panels), may not include many precariously employed individuals or adequate

samples of NH-Black or Hispanic individuals. Additionally, lower



participation rates among individuals who do not identify as NH-White
threaten the generalizability of research findings broadly, and their past
experiences of abuse by researchers, fear of harm, as well as time, costs,
and logistics are barriers that often discourage study participation (32-35).
At-home sample collection, with minimally invasive sampling techniques,
such as capillary blood sampling and salivary cortisol, offers a novel and
practical approach to collecting biospecimen data among wider segments of
the population, particularly among traditionally “harder to engage”
populations (36,37). Moreover, mail-based collection of biospecimens may
create opportunities to recruit a larger and more geographically diverse
participant population (38,39). However, there is relatively limited evidence

on the feasibility of such an approach (38-42).

Thus, the study aims were two-fold: 1) to provide preliminary insights
into the biological stress profiles of women experiencing varying levels of PE
and 2) to evaluate thie feasibility of remote biospecimen collection. Together,
these insights can guide future population-based studies that can help
identify employment-related intervention points beyond income support (e.g.,
improving job predictability, access to paid leave), while also understanding

the feasibility of remote biospecimen collection.

Methods

Study Design and Participants



The primary focus of this study was to assess the feasibility for
recruiting and collecting survey and biological data among ~100 employed
women in the Chicago metropolitan area of Cook County, Illinois, USA; given
that this was a feasibility study, Cook County (versus only Chicago) was
selected primarily to ensure that recruitment targets were met. The online
survey queried women on demographic information, indicators of PE, and
self-reported health indicators. Home-collection Kits, featuring a novel blood
collection method, were mailed to participants to collect biological samples.

Measures are described in more detail below.

We employed a multi-pronged approach to recruit participants with a
range of employment quality between August 10, 2023, and October 16,
2023. Recruitment approaches included targeted advertisements placed on
Facebook (e.g., women with and associates degree or lower, in certain
occupations [e.g. cleaning, care giving, service], and working for specific
companies [e.g., Instacart, McDonalds, Walmart, Amazon, Uber, Lyft, Jewel
Osco]), health registries (University of Illinois Health, The New Normal),
email listservs (Center for Healthy Work), community partnerships (Working
Family Solidarity, Metropolitan Family Services), distribution of flyers (e.g.,
grocery stores, laundromats), and referral from current participants. Among
those participants who indicated how they were recruited (N=61), the
majority were recruited via Facebook (~46%), followed by email listservs
(~30%), flyers (~10%), community partnerships (~8%) and other methods

(~6%).



Potential study participants were directed to an online form in Qualtrics
where they completed screener questions to determine eligibility. Inclusion
criteria included: 1) being working age (18 to 64 years); 2) speaking and
reading English; 3) residing in Cook County, Illinois; 4) identifying as a
woman; and 5) being currently employed or recently employed, defined as
working for pay at least 3 months (at 10 hours/week) within the last 6 months
(may be intermittent). Women were excluded if they were pregnant or had

taken corticosteroids in the month prior due to their effect on the biomarkers
collected. Additionally, we employed race/ethnicity ( = 50% NH-White) and

education quotas ( = 60% bachelor’'s degree) to ensure a sample that
included women with a range of employment quality. Qualifying individuals
provided electronic consent to participate. All procedures were approved by

the institutional review board at the University of Illinois Chicago.

Study Procedures

Following written consent, qualifying women were immediately
directed to complete an online survey, which was administered and stored
electronically via Qualtrics. Fraudulent responses were flagged, and
removed, using a variety of Qualtrics built-in features such as duplicate
responses and bot detection (i.e., RCAPTCHA scores). The survey took 17
minutes on average to complete. Following the completion of the online

survey, participants received $20 via e-giftcard via ClinCard.



Home-collection kits were then mailed to participants to collect
capillary blood and saliva. Those with a recent vaccination or infection (e.q.,
cold/flu) were asked to refrain from saliva or blood collection until 1-week
after they received their vaccine (s) or the infection has passed. To collect
120 [JL of capillary blood, we used the Mitra[] microsampling device based on
VAMS®, which enables a volumetric absorptive approach to microsampling
(Neoteryx, Trajan Scientific and Medical, four 30 [JL tips to get 120 [JL) and
has been used previously in research settings (40). The Mitra device is similar
to dried blood spot technology, with several advantages; they can be easily
shipped, do not require cold chain storage, and collect reasonably precise
volumes at home. Prior studies also suggest the Mitra[] device is preferred by
participants over dried blood spots or venous blood draws (43) and are higher
quality than those taken in the clinical setting, which is attributed to lower
anxiety (41). In addition to the Mitra[] device, participants received lancets,
gauze, bandages, a specimen bag with desiccant, a return shipping envelope
and step-by-step written instructions. Participants were instructed to prick
their finger with a lancing device and place the tip of the Mitra[] device next
to the blood spot. Typically, individuals can obtain sufficient blood samples
to fill four 30 [JL tips with one finger prick/one lancet. However, additional
lancets were provided in case participants were not able to obtain a sufficient

sample of blood to fill the tips on the first try.

Home collection kits also included six swab collection tubes and a

cotton swab (Salivette[]) for the collection of salivary cortisol (three samples



on two consecutive workdays). Participants were instructed to collect saliva
samples by sliding the cotton swab from the plastic tube into the mouth and
moving it from side to side for ~ two minutes at three time points 1)
immediately after waking but before getting out of bed, 2) 30-minutes after
waking, and 3) before bed. Participants were provided written instructions

with images and asked to record the collection time of salivary samples.

After the blood and saliva were collected, participants were instructed
to ship both samples to the University of Washington’s Interdisciplinary
Center for Exposures, Diseases, Genomics and Environment Lab with a
desiccant and sealed within a pre-labeled postage-provided envelope.
Participants were instructed to return sampies within 2-weeks of receiving
the test kits. Our follow-up protocol was designed to help minimize attrition
from the online survey to returning the home-collection kits. We first sent a
“welcome” email to participants, 3 reminder emails, and 1 reminder text to
participants over a ~1-month period. Upon completion of the home-test kit,
participants received an additional $50 for their participation via ClinCard.
Additionally, for participants who did not return the biospecimen samples
within 3 weeks, we offered an additional $10 incentive (via reminder email
3). Thus, participants could receive a total of $80 for completing both the
survey and biospecimen collection. The average time between completing the
online survey and the lab receiving the samples was 26.4 days (standard

deviation [SD]: 14.1).



Survey Measures

To assess the feasibility of reaching our desired population, we
additionally developed and administered a survey that queried respondents
on demographic and household information, indicators of PE, self-reported
physical and mental health, food and nutrition security, and relevant
medication usage (e.g., diabetes, anti-inflammatory drugs). Questions on
demographic and household characteristics were derived from the NIH
PhenX toolkit on the social determinants of health, and PE questions were
largely derived from the Employment Precarity Index (44) and prior
nationally-representative surveys in the U.S. Focod security was measured
using the USDA two-item Food Security Module; responses in the affirmative
[i.e., often sometimes] to either question was coded as food insecure (=1)
versus food secure (=0). Nutrition security was measured using the validated
1-item measure developed by the Center for Nutrition & Health Impact (45).
Responses in the affirmative (i.e., often or always) to the question: “In the
last 30 days, we worried that the food we were able to eat would hurt our
health and well-being” were assigned a 1 (versus 0).

Aligned with our hypothesis the PE contributes to adverse health
through stress pathways participants’ self-perceived level of stress,
measured on a continuous scale, was assessed using the 10-item Cohen’s
Perceived Stress Scale (PSS, possible range 0-50 with 0-13 = low, 14-26 =
moderate, 37- 40 = high) (46,47). Additionally, given that prior studies have

report elevated cortisol and inflammation markers in relation to depressive



symptoms (22,23) we administered a standard screener questionnaire for
depressive symptoms (Center for Epidemiologic Studies Depression Scale
[CESD], range 0-40); depression severity was dichotomized as no or mild (0-
9) versus moderate or severe (10-40) (48). Physical health was assessed using
self-reported height and weight, from which we calculated body mass index
([BMI]: kg/m?) and the question “in general, would you say your health is”
with the response items including excellent, very good, good, fair, or poor;
self-reported health (SRH) was dichotomized as excellent, very good, good

(=0) versus fair or poor (=1).

Biological Measures

Our primary biological measures coliected via the home kits included
CRP (continuous) and cortisol (wake-up values, cortisol awakening response
[CAR] and wake-to-bed slope) as these are commonly used markers of stress
that are sensitive to psychosocial exposures (49,50). Because the lab received
the blood specimens in four 30 [JL collection tips, no further aliquoting was
necessary. Specimens were assayed once all specimens were received to
avoid batch effects. We followed the manufacturer’s recommended protocol
to extract Mitra[] dry blood samples. The eluted blood samples were stored
frozen at —80°C until analyzed, whereby the extracts were thawed and spun
down for 10 seconds. All measurements were adjusted for total protein

concentration of each sample; the Pierce BCA Protein Assay Kit (Thermo

Fisher Scientific, Waltham, MA) was used to determine total protein



concentrations according to the manufacturer’s recommended protocol. CRP
was measured in duplicate with the Meso Scale Discovery V-Plex assay with
an electrochemiluminescence detection system (MSD Multiplex Platform,
Sector Imager 2400, Meso Scale Discovery, Gaithersburg, Maryland).
Standard curves were generated using purified analytes and MSD Discovery
Workbench Software (Meso Scale Discovery, Gaithersburg, Maryland) to
determine analyte concentrations of the samples. Cortisol was measured in
duplicate with the Cortisol Saliva ELISA assay kit from Salimetrics[]
(Salimetrics, Carlsbad, CA) according to the manufacturer’s recommended

protocol.

Precarious Employment Score

Using 27 employment indicators (see Appendix Table 1) we constructed
a precarious employment score (PES) for each respondent. Similar to our
prior work (e.g., (1,5,6)) the PES is a multidimensional construct, which can
be characterized as the accumulation and interaction of unfavorable facets of
employment quality based the following dimensions: material rewards (e.g.,
income), employment stability (e.g., job tenure). workers’ rights and social
protections (e.g., paid overtime), working time arrangements (e.g., hours
worked), collective organization (e.g., union coverage), and interpersonal
power relations (e.g., ability to take leave) (51,52). An aggregate PES was
created using a data-driven principal components analysis. Detailed in

Appendix Table 2, material rewards (income, paid for time off, income



variation, fringe benefits); schedule control and interpersonal relations were
the most influential variables in this sample-specific score. A higher PES
(range: 0-10) reflected more precarious employment. We then created data-

driven tertiles of PE (most precarious, mid precarious, least precarious).

Statistical Analyses

This feasibility study was not powered to test for associations;
therefore, the data presented are descriptive (53). Data were examined for
outliers, and we estimated means and standard errors (SE) for continuous
variables and frequencies for categorical variables overall and by tertile of
PE. We also examined whether the return of home collection kits varied
across demographics and other completed survey measures. Finally, as an
exploratory analysis, we used unadjusied linear mixed-effects models, with a
random intercept and unstructured correlation structure, to estimate the
average wake-up values for cortisol, CAR, and wake-to-bed slope of cortisol

by tertile of PE.

Analyses were performed using Stata software (version 16.1, College
Station Texas). The procedures followed in this pilot study were in
accordance with ethical standards for human research, and approval was
obtained from the Institutional Review Board of the University of Illinois

Chicago.

Results



Recruitment and Eligibility Screening. We reached our recruitment
target (n=100) at a rate of ~50 women per month, exceeding our anticipated
pace. In total, 417 individuals completed the web-based screener; 140
individuals were excluded due to: age (n=10, 2.4%), being unemployed
(n=13, 3.1%), not living in Cook County, IL (n=18, 4.3%), not identifying as
a woman (n=40, 9.6%), recently taking steroids (n=35, 8.4%), being pregnant
(n=3, 0.7%), indicating they would not provide their email and mailing
address (n=2, 0.5%), which was required to mail the home test kits and
provide the incentive, or indicating that they were not willing to provide
biospecimen data (n=19, 4.6%) (Figure 1). An additional 144 individuals were
screened out due to the race/ethnicity or education quotas being reached
(n=284 total individuals excluded). Of those who qualified based on the
eligibility screener (n=133), 109 consented and provided all contact
information (name, email, address), 101 then fully completed the online

survey, and 70% (n=70) returned the home test kits.

Biospecimen Samples. While 70 women returned capillary blood
samples, four women (5.7%) returned samples that were not useable due to
an insufficient amount of blood provided. The remaining 66 blood samples
returned for analyses were in the range of detection for the indicators
assayed. Notably, we prioritized the return of the blood samples, as this was
the more novel collection measure. For the salivary cortisol, 9 women did not
return the samples (i.e., only returned the blood) or returned tubes with low

saliva levels. An additional 15 women did not report collection times or



reported non-conforming times (e.g., night shift work or time 2 was before

time 1) (Figure 1).

Participants. A total of 101 women completed the online survey,
however, 7 women indicated that they were self-employed, so we were unable
to estimate a PES. A majority of the these self-employed women reporting

working for themselves (57% versus being a business owner [29%] or

subcontractor [14.1%]), had = highschool (57%), and were Hispanic (57%)

(see Appendix Table 3).

The sample of 94 women with a PES was diverse in age (18-30 years:
27%, 31-40 years: 30%; 41-50 years: 23%; 51-64 years: 20%) and education
level ( = highschool: 11%, some ccllege: 29%, bachelor’'s degree: 40%;
graduate degree: 20%), with college-educated individuals being over-
represented compared tc the population in Chicago (Table 1). We
successfully recruited a sample where NH-Black (33%) and Hispanic (36%)
women met our quotas and were over-represented compared to the
population in Cook County and compared to NH-White women (28%). Fifty-
five percent of the sample reported earning <$40,000, with 26% reporting
earning $40,000 - $60,000, 12% reported earning $60,000 - $80,000, and 9%
reported earning >$80,000 annually at their primary job. A majority (69%) of
our analytic sample resided in a Chicago zipcode. The average PES was 3.6
(SE=0.3). More than one-third of the sample (36%) were food or nutrition

insecure. The mean PSS was 20.4 (SE=0.6), 56% of participants had severe



depressive symptoms and 38% reported they had fair or poor health. The

average participant had obesity (BMI: 31.2, SE=0.8).

Table 1 also compares the characteristics of those who completed the
home test kit versus those who were lost-to-follow. A higher portion of those
lost-to-follow up were lower-education, lower-income, more precariously
employed, identified as Hispanic, were food and nutrition insecure and had

poorer self-reported health.

Table 2 details selected characteristics and self-reported health by
tertile of PE. NH-Black and Hispanic women and women with lower
educational attainment were the most precariously employed. A higher
proportion of precariously employed women (23%) (versus least precarious,
9%) reported experiencing discrimination by race/ethnicity. The most
precariously employed women had a higher prevalence of food (58% versus
22% among the least precarious) and nutrition insecurity (45% versus 31%
among the least precarious). The most precariously employed women also
had poorer self-reported health; 81% reported severe depressive symptoms
(versus 41% of least precarious), 52% reported fair or poor health (versus
31%), and BMI (33.9 versus 28.3) and perceived stress (23.7 versus 18.6) was

higher, on average, among this group.

The biological data should be interpreted with caution; the standard
errors are large due to small cell sizes per tertile (Table 3) and patterns

across PE tertiles were inconsistent, indicating the need for larger study



samples. However, there was some suggestive evidence that the highest PE
group may have lower recovery cortisol trends throughout the day compared

to the low and mid PE groups (Figure 2).

Discussion

This study provides preliminary insights into the biological stress
profiles of women experiencing varying levels of PE and describes the
feasibility of at-home data collection of biospecimen samples among a sample
of women, many of whom were precariously employed. In this study, the PES
was most strongly influenced by dimensions related to material rewards,
work time arrangements, and interpersonal power relations. Participants in
this study were enrolled within a relatively short recruitment period (2
months). Completion rates (~70% completing the home test kit) were
promising. In descriptive analyses, the most precariously employed women
identified as NH-Black and Hispanic, had lower educational attainment, and
a larger proportion reported experiencing employed-related discrimination
by race/ethnicity. Precariously employed women also had a higher prevalence
of food and nutrition insecurity and had poorer self-reported physical and
mental health. Biomarker patterns across PE tertiles were inconsistent but
begin to suggest that the highest PE group may have lower recovery cortisol

trends throughout the day compared to the low and mid PE groups.

While this was a pilot study with a small sample, the PES was most

strongly influenced by material rewards (e.g., income variability, access to



paid time off and benefits), schedule control, and interpersonal power
relations (e.g., ability to take leave). These dimensions are consistent with
the dimensions that we would hypothesize to be particularly salient for most
women in the U.S. labor market, as gendered occupational segregation
persists (54,55) and paid leave is not required at the federal level nor were
the rules governing paid leave in Illinois in effect when we collected our data
(56). For example, NH-Black and Hispanic women, are disproportionately
represented in service, care, and retail occupations that are marked by low
wages, unstable hours, and limited access to benefits and protections.
Moreover, women may have more precarious employment because of also
navigating delaying labor force entry or re-eniry due to pregnancy, childcare,
as well as other care responsibilities (e.g., elderly parent); women are 5-8
times more likely than men to have their employment affected by caregiver
responsibilities (57), which is consistent with the salience of the questions
around their ability to take paid leave. Conceptually, our findings reinforce
that PE in the U.S. is not only characterized by economic insecurity, but also
by other adverse employment conditions that have implications for women’s

health and wellbeing.

Our descriptive findings were generally aligned with our prior research
using large nationally representative samples, giving us confidence we can
reached our target sample. Similar to our prior research (1,6,8) higher
proportions of NH-Black and Hispanic women and women with lower

educational attainment were the most precariously employed in this sample.



A larger proportion of precariously employed women in this sample reported
discrimination by race/ethnicity. This is consistent with data suggesting that
NH-Black and Black women disproportionately experience employment-
related stressors (9-13). Moreover, prior studies suggest that Black women
are more likely to experience disempowerment due to discrimination and/or

fear of unfair dismissal (58).

We found that precariously employed women also experienced a
number of poor health and well-being outcomes, aligning with prior research
(8). Women experiencing PE had a higher prevalence of food and nutrition
insecurity. This is generally consistent with the food insecurity prevalence in
Chicago (~25% versus the national average, which is ~13%) and consistent
with limited prior work that finds an association between PE and food
insecurity among a convenience sample recruited during the COVID-19
pandemic (59). Our findings are also consistent with one study that found
that nonstandard wcork, defined as employment that was part-time, varied in
hours, or when a worker holds more than one job, was associated with higher
food insecurity in a nationally representative sample, which the authors
attributed to unstable incomes and more complex schedules (60). In our
sample, 81% of precariously employed women reported severe depressive
symptoms, 52% reported fair or poor health and BMI was = 30kg/m2, on
average. These results are also consistent with prior U.S.-based studies,
which find that precariously employed women had poorer mental (6,7,61) and

physical (2,6,7,61) health and additional prior research that finds that higher



PE is associated with higher BMI among adults (5). Our descriptive results
are also generally consistent with the few prior studies that find an
association between worse employment quality, measured using
multidimensional indicators, and perceived stress in Spain (62-64) and the
U.S. (31,59). While prior work does support an association between higher
PE and higher CRP (31), we observed relatively similar values across PE
groups. But these data begin to suggest that precariously employed women
have flatter late day declines in salivary cortisol compared to the low and mid
PE group, which is consistent with studies finding NH-Black and Hispanic
(versus NH-White) and populations with lower sociceconomic status have
less steep declines (65). However, the biologica! data should be interpreted
with caution, as were not powered to test for differences.

Although at-home biomarker collection is in its infancy, and not without
challenges, our study adds to the growing body of literature that suggests at-
home collection is largely feasible (38-42), even among what would
traditionally be considered a “harder to engage” population because they
cannot necessarily be located using rosters or other straightforward methods
for reaching workers and/or they have limited time to participate. Specifically
for our study, working women, often with families, are less likely to take time
off fromwork to participate in a research study. While alternative
recruitment methods are required (e.g., social media), at-home collection can
offer a sampling collection process that is lower burden to participants, as it

allows participants to respond to survey questions and collect blood



specimens at times most convenient to them. Moreover, remote collection
allows researchers the opportunity to sample participants in a wider
geographic area and recruit a higher sample size in a shorter timeframe. It
may also be more appropriate for sensitive questions (e.g., mental health,

income) and allow researchers to provide more language options (66).

This study had several limitations. Although the recruitment response
was relatively strong, our recruitment methods, particularly the use of a
convenient internet sample, led to a bias toward higher educational
attainment. Estimates for biological measures are impacted by further
selection bias as disproportionately fewer NIli-Biack and Hispanic, less-
educated, and/or precariously employed participants returned biological
specimens. To reduce loss-to-follow-up, iuture research efforts will consider
offering survey in Spanish and other commonly spoken languages, increasing
the incentive as budget feasible, and offer more personalized email and text
communication. Additionally, future research will develop a study website
and instruction videos, as well as consider alternative collection methods for
salivary cortisol, such as the drool method or time-stamped saliva collection
tubes, as well as collect nail cortisol to better ensure accuracy of the
biospecimen collection. We provided written instructions, with visuals, for
both blood and saliva collection, but additional instructions via video are
warranted to further reduce non-conforming samples. While we did ask
individuals if racial/ethnic discrimination was a barrier for getting or keeping

work, we did not assess whether individuals in the sample had experienced



discrimination broadly using a validated scale (e.g. the everyday
discrimination scale). Finally, we excluded night shift workers from the
analysis because salivary cortisol is highly sensitive to diurnal patterns,
which is likely disrupted in those with atypical sleep-wake (67). As a pilot
study, we were not powered to detect significant differences, and a larger
study is warranted. Nevertheless, this study offers initial insights on PE and
stress and a novel and feasible approach for collection biospecimen data,

using multiple biological indicators.

Conclusions

This pilot study provides preliminary insights into the biological stress
profiles of women in varying levels of PE and demonstrates the feasibility of
at-home collection of biospecimen samples. Although this was a pilot study,
the salience of the material rewards, schedule control, and interpersonal
power dimensions begin to provide insights into potential policy levers to
reduce precariousness and mitigate stress-related health inequities among
women. Future larger-scale studies that are powered to detect associations
between PE and biological indicators of stress can build on this work to
identify which employment dimensions most strongly predict biological stress

among women in diverse occupational settings.
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Studies Depression Scale (CESD); cortisol awakening response (CAR); c-
reactive protein (CRP); Perceived Stress Scale (PSS); Precarious Employment
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States (U.S.); standard errors (SE).
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Table 1. Selected Sample Characteristics

Completed Not
Overall Test Kit Completed
[N =94] [N=60] Test Kit
[N=34]
Nor %or Nor %or Nor %or
Mea SE Mea SE Mea SE
n n n
Demographics
Age
18-30 26.6 25.0 29.4
25 % 15 % 10 %
31-40 29.8 30.0 29.4
28 % 18 % 10 %
41-50 23.4 21.7 26.5
22 % 13 % 9 %
51-64 20.2 23.3 14.7
19 % id % 5 %
Marital Status!
Married 29.7 30.0 29.0
27 % 18 % 9 %
Divorced/Separated 18.7 21.7 12.9
17 % 13 % 4 %
Never Married 51.6 48.3 58.1
47 % 29 % 18 %
Education
= High Schoo! 10.6 14.7
10 % 5 8.3% 5 %
Some College or associates 28.7 21.7 41.2
27 % 13 % 14 %
Bachelors 40.4 45.0 32.4
38 % 27 % 11 %
Graduate 20.2 25.0 11.8
19 % 15 % 4 %
Race/Ethnicity
Non-Hispanic White 27.7 31.7 20.6
26 % 19 % 7 %
Non-Hispanic Black 33.0 33.3 32.4
31 % 20 % 11 %
Non-Hispanic Other 3 3.2% 3 5.0% 0 0.0%
Hispanic 36.2 30.0 47.1
34 % 18 % 16 %

Income




<$20,000 27.7 26.7 29.4
26 % 16 % 10 %

$20,000-39,999 26.6 23.3 32.4
25 % 14 % 11 %
$40,000-59,999 25.5 20.0 35.3
24 % 12 % 12 %
$60,000-79,999 11.7 16.7
11 % 10 % 1 2.9%
$80,000+ 13.3
8 8.5% 8 % 0 0.0%
Located in Chicago 69.2 68.3 70.1
65 % 41 % 24 %
US Born! 83.7 81.7 87.5
77 % 49 % 28 %
Mean PES? 3.6 0.3 3.2 0.4 4.2 0.5
Nutrition Qutcomes
Food Insecure3 36.2 31.7 441
34 % 19 % 15 %
Nutrition Insecure* 36.2 36.7 44.1
37 % 22 % 15 %
Health Outcomes <
Mean PSS> 204 0.6 203 08 205 1.0
Severe Depressive Symptoms® 6.4 55.0 58.8
53 % 33 % 20 %
Fair/Poor Self-Reported Health’ 38.3 28.3 55.9
36 % 17 % 19 %
Body Mass Index 314 08 30.1 1.0 340 1.3

Mean C-reactive protein [ing/L] NA NA 1.3 0.2 NA NA
Mean Salivary Cortisol [nmol/L]2 NA NA 9.0 0.5 NA NA

NA = not applicable; PES = precarious employment score; PSS =
perceived stress score
1 missing values: n = 3 marital status, n= 2 nativity

2The PES was created using 27 employment indicators and principal
components analysis.

3 Food insecurity was defined using the 2-item USDA Food Security
Survey Module. Responses in the affirmative [i.e., often or sometimes,
versus never] were assigned a 1 [versus 0].

4 Nutrition insecurity was queried using the 1-item measure developed by
the Center for Nutrition & Health Impact. Nutrition insecurity was
defined as responding sometimes, often, or always to the question, “In
the last 30 days, I worried that the food I was able to eat would hurt my
health and well-being.”

5 Assessed using the 10-item Cohen’s Perceived Stress Scale [PSS,
possible range 0-50].



6 Assessed using the Center for Epidemiologic Studies Depression Scale
[possible range 0-40]; depression severity was dichotomized as no or mild
[0-9] versus moderate or severe [10-40].

7 Assessed using the 1-item question “in general, would you say your
health is” with the response items including excellent, very good, good,
fair, or poor; self-reported health was dichotomized as excellent, very
good, good [=0] versus fair or poor [=1].

8 Salivary cortisol n = 43



Table 2. Sample and Self-Reported Health Characteristics by Tertile

of Precarious Employment!

Most Mid Least
Precarious Precarious Precarious
[N=31] [N=31] [N=32]
Nor %or Nor %or Nor %or
Mean SE Mean SE Mean SE
Demographics
Age
29.0 22.6 28.1
18-30 9 % 7 % 9 %
22.6 35.5 31.3
31-40 7 % 11 % 10 %
32.3 19.4 18.8
41-50 10 % 6 % 6 %
16.1 22.6 21.9
51-64 5 % 7 % 7 %
Marital Status?
31.0 26.7 31.3
Married 9 % 8 % 10 %
17.2 16.7 21.9
Divorced/Separated 5 % 5 % 7 %
51.7 56.7 46.9
Never Married 15 % 17 % 15 %
Education
32.3 0 0.00 0 0.00
= High School 10 % % %
29.0 38.7 18.8
Some College or assocciates 9 % 12 % 6 %
25.8 41.9 53.1
Bachelors 8 % 13 % 17 %
12.9 19.4 28.1
Graduate 4 % 6 % 9 %
Race/Ethnicity
25.8 46.9
Non-Hispanic White 3 9.7% 8 % 15 %
51.6 38.7
Non-Hispanic Black 16 % 12 % 3 9.4%
Non-Hispanic Other 1 3.2% 0 0.0% 2 6.3%
35.5 35.5 37.5
Hispanic 11 % 11 % 12 %
Income
71.0 12.9
<$20,000 22 % 4 % 0 0.0%
16.1 38.7 25.0
$20,000-39,999 5 % 12 % 8 %



12.9 29.0 34.4
$40,000-59,999 4 % 9 % 11 %
25.0
$60,000-79,999 0 0.0% 3 9.7% 8 %
15.6
$80,000+ 0 0.0% 3 9.7% 5 %
76.7 83.7 83.7
US born? 23 % 29 % 25 %
Mean PES! 7.1 0.3 3.0 0.2 0.7 0.1
Discrimination
Experience due to 22.6
race/ethnicity 7 % 3 9.7% 3 9.4%
16.1 12.9 28.1
Experience due to gender 5 % 4 % 9 %
12.9
Experience due to age 3 9.7% 4 % 3 9.4%
Experience due to
immigration 1 3.2% 0 0.0% 0 0.0%
Barrier for advancement 25.8 22.6 21.9
opportunities 8 % 7 % 7 %
Nutrition and Self-
Reported Health
53.1 29.0 21.9
Food Insecure3 18 % 9 % 7 %
45.2 41.9 31.3
Nutrition Insecure* 14 % 13 % 10 %
Mean PSS> 23.7 1.0 18.9 1.1 18.6 0.9
Severe Depressive Symptoms® 80.6 48.4 40.6
25 % 15 % 13 %
Fair/Poor Self-Reported 51.6 32.3 31.3
Health?” 16 % 10 % 10 %
BMI 33.9 1.6 32.3 1.2 28.3 1.3

BMI = body mass index; PES = precarious employment score; PSS =

perceived stress score

1 The PES was created using 27 employment indicators and principal
components analysis, and then PE tertiles were created.

2 Missing values: n = 3 marital status, n= 2 nativity.

3 Food insecurity was defined using the 2-item USDA Food Security Survey

Module. Responses in the affirmative [i.e., often or sometimes, versus

never] were assigned a 1 [versus 0].

4 Nutrition insecurity was queried using the 1-item measure developed by
the Center for Nutrition & Health Impact. Nutrition insecurity was
defined as responding sometimes, often, or always to the question, “In the

last 30 days, I worried that the food I was able to eat would hurt my

health and well-being.”

5The PSS is based on the 10-item Cohen’s Stress Scale [range 0-50].



6 Assessed using the Center for Epidemiologic Studies Depression Scale
[possible range 0-40]; depression severity was dichotomized as no or mild
[0-9] versus moderate or severe [10-40].

7 Assessed using the 1-item question “in general, would you say your health
is” with the response items including excellent, very good, good, fair, or
poor; self-reported health was dichotomized as excellent, very good, good
[=0] versus fair or poor [=1].



Table 3. Biological Data by Tertile of Precarious Employment!

Most Mid Least
Precarious Precarious Precarious
Mean SE Mean SE Mean SE

C-reactive Protein [mg/L] [N =19] [N=17] [N=24]
1.1 0.3 1.8 0.5 1.1 0.4

Salivary Cortisol [nmol/L] [N=16] [N=12] [N=15]
Mean Salivary Cortisol 9.5 1.0 8.6 0.9 8.8 0.8
Mean Wake Up Response 9.5 1.7 10.6 2.0 9.1 1.8

Mean Cortisol Awakening 14.1 1.7 13.5 1.9

Response 15.4 1.7
Mean Wake-to-Bed-Slope -2.1 0.9 -3.9 1.0 -3.9 0.9

1 The PES was created using 27 employment indicators and principal
components analysis, and then PE tertiles were created.



Figure 1. CONSORT Diagram
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