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Work-Related Factors Associated With Health and Well-Being of
Early Care and Education Workers
Emilee L. Quinn, MPH, Jennifer J. Otten, PhD, RD, Bert Stover, PhD,
Trevor Peckham, PhD, MS, MPA, and Noah S. Seixas, PhD, MS
LEARNING OUTCOMES

• After reading the article, readers will be able to describe at
least five key characteristics of early care and education
workers' work organization and work-related exposures based
on one large statewide sample.

• After reading the article, readers will be able to describe the
prevalence of five health-and wellness-related outcomes
among early care and education workers based on one large
statewide sample.
Objective: We assessed and examined relationships between the health and
working conditions of early care and education workers.Methods:We surveyed
early care and education workers (n = 2242) about their socioeconomic character-
istics; work organization; psychosocial, physical, and ergonomic exposures; cop-
ing behaviors; and health. Results: Nearly half of respondents reported chronic
health conditions. Most worked full time, half earned less than $30,000 a year,
and many reported unpaid hours or inability to take breaks. One-quarter reported
economic strain. Numerous exposures were prevalent. Workers' general health
was poorer than normed averages, although their physical functioning was
slightly better. Sixteen percent of workers reported work-related injuries, and
43% reported depressive symptoms. Factors associated with health included so-
cioeconomic characteristics, having a chronic condition, job type, access to ben-
efits, eight psychosocial stressors, four physical exposures, sleep, and alcohol
consumption. Conclusions: Findings support the need for attention to this
workforce's health.

Keywords: early care and education, childcare, occupational health, health,
work exposures, worker, well-being

Educators and administrators working in the field of early care and
education (ECE) play a vital role in the development of young chil-

dren from birth to 5 years old. In recent decades, evidence about the
importance of high-quality ECE experiences has grown.1 As a result,
demand for skilled ECE workers is increasing even as many continue
to earn low to poverty-level wages.2 ECE workers experience worse
health comparedwith the US population as awhole or workers in other
educational fields, demonstrating higher rates of poor overall health
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status, chronic disease, and depression.3–6 Reasons for these dispar-
ities likely relate to a range of work-related factors, along with socio-
economic and personal health determinants.

ECE work is unique from that of other sectors in a variety of
ways. It occurs in diverse settings, including private childcare centers,
public early learning programs, family home care programs, and more.
Privately run programs include those that are part of chains, as well as
small or independent businesses. Using agencies and programs may
work with a narrow range of child ages (eg, 4–5 years) or much broader.
Although standard state and federal occupational and health standards
typically apply, programsmust also adhere to ECE-specific licensing re-
quirements related to children, workers, or both—for example, child-to-
provider ratios, training and credentialing requirements, and indoor and
outdoor space specifications.7 These licensing requirements are often
established at the state or local level and address minimum health and
safety standards pertaining to care for children. ECEworkers face an in-
creasing number of training, certification, and professional development
requirements, including annual trainings that many must pay for; some
states have begun to offering financial support to cover these costs.8

Educational requirements for ECE work vary widely by state.9 Work
schedules often vary in their configurations and include full- or
part-time hours throughout the year or excluding summers or other
school breaks. Workers may be paid a salary or on an hourly basis,
and benefits have often been minimal. Although some of these work
characteristics are shared with other educational sectors (eg, K-12),
ECE workers' rates of unionization, pay, and access to benefits tend
to be lower and even vary further by ECE program type and character-
istics (eg, age of children cared for).9–11 ECE workers, as compared
with K-12 teachers, are alsomore likely to speak a language other than
English at home, identify as a race other than White, and be born out-
side the United States.10

Research on the ECE workforce has historically examined as-
pects of working conditions and provider well-being (eg, compensation,
staff turnover, job satisfaction) and the ways in which the workforce
affects the quality of care for children (eg, staff educational or training
requirements).12,13 With some exceptions,6,14–17 less attention has
been paid to the breadth and complexity of factors relating to the
health of ECE workers. Although the relatively poor health status of
the ECEworkforce has been noticed, theways in which specific work-
and employment-related factors may contribute to workers' health
have not been fully explored.
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In the fields of public and occupational health, there is growing
recognition of ways that work impacts individual well-being and inter-
sects with or contributes to health inequities.18–22 The range of
work-related determinants seen as pertinent to well-being has expanded
far beyond occupational factors such as chemical, biological, and phys-
ical exposures. Psychosocial work factors, such as burnout and time
pressures, have been studied for some time.23,24 Aspects of work orga-
nization and employment quality—or the terms and conditions of
employment—such as pay, hours, job security or precariousness, and
provision of health insurance and other benefits are increasingly being
studied.25–28 Moreover, personal and socioeconomic factors interact
with and shape work-specific determinants, and thus health out-
comes.29,30 Researchers have called for more study of the combined
effects of occupational, social, and personal risk factors on health.31

In this article, we take a comprehensive view of the experience
of ECE workers and work-related and social determinants of workers'
health status. We examine traditional exposures—including physical,
ergonomic, and psychosocial hazards—as well as ECE-specific psy-
chosocial hazards and work organization factors, in addition to the de-
mographics of this working population.

METHODS

Recruitment
This study sued a cross-sectional survey of all center-based

ECEworkers in one northwestern state (Washington). The full population
of ECEworkers in the state's early learning professional development reg-
istry as of January 2021 comprised the sampling frame. Eligible workers
included those registered as working in center-based programs (as op-
posed to family home programs) and working with children up to 6
years old (excluding school age programs). Before the state early
learning agency providing workers' contact information to our study
team, 51 workers took an opportunity to opt out of the study.

In early 2021, the study team emailed invitations to all remain-
ing individuals in the registry (n = 28,306) and invited them to partic-
ipate in the survey. Email invitations were sent in English or Spanish,
based on the language preference noted in the worker's database re-
cord. The study invitation included a link to the online survey in the
same language and gave recipients the option to request a mailed hard
copy survey. Before accessing the full survey, respondents answered
screening questions to ensure study participants were 18 years or
older, could understand English or Spanish, and had worked in a cen-
ter with children younger than 6 years in the prior year. The survey was
deployed during the early stages of the COVID-19 pandemic when
many ECE workers experienced some employment disruptions.

The survey was pilot-tested with several ECE workers before
full deployment and took an estimated 30 to 40 minutes to complete.
All study participants had the opportunity to enter a raffle for a gift
card after completing the survey; gift cards ranged in value from $20
to $500. The survey remained open for approximately 2 months. In-
formed consent was obtained from all subjects involved in the study,
and the study was approved by an institutional review board.

Measures
Survey questions producing variables used in our analyses are

described hereinafter. Some survey questions were developed by the
research team, whereas others were used or adapted from existing
tools.

Socioeconomic and Personal Characteristics
The socioeconomic and personal characteristics examined in-

cluded workers' age, sex, race, and ethnicity; if they were born in the
United States; whether they lived with young children; if they had
any common chronic health conditions (eg, hypertension, diabetes,
obesity); their level of education; and several economic factors (eg,
© 2023 American College of Occupational and Environmental Medicine
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household income, ability to pay for basic needs, food security status,
and use of or access to safety net programs and health insurance).6,32–34

Because of small samples within some race and ethnicity categories,
these variables were combined and dichotomized to White and persons
of color, the latter of which included allworkers except those identifying
as non-Hispanic White.

Years of ECE Experience and Work Organization
Questions about workers' work history and current ECE job

(eg, aspects of work organization) addressed the number of years in
ECE work, job type (administrator, teaching role, other), age range
of children who workers cared for, pay, hours of work, frequency of
unpaid work, ability to take breaks, and access to benefits (paid vaca-
tion or sick leave, employer wellness program).6,35

Psychosocial Work Exposures
Questions assessing psychosocial exposures included those

comprising selected subscales from the short version of the Copenha-
gen Psychosocial Questionnaire II36: quantitative demands (lacking
enough time for work), emotional demands (having to relate to others'
problems and be in emotionally disturbing situations), influence at
work (having a large degree of influence concerning work and the
amount of work assigned), possibilities for development (work requir-
ing initiative and having the possibility of learning new things at work),
meaning of work (whether work is seen as meaningful or important),
recognition (being recognized and appreciated, and treated fairly), social
support from supervisors, work-family conflict (work having a negative
effect on private life), and burnout (feeling worn out and emotionally
exhausted). Additional questions pertaining to psychosocial exposures
came from the Child Care Workers Job Stress Inventory37 and related
to ECE-specific job demands (parents blaming child behavior on care,
parents bringing in sick children for care, and having to pay for work
supplies) and job resources (the extent to which one feels respected at
work and the extent to which one feels they help children develop).

Ergonomic and Physical Work Exposures
Questions pertaining to physical and ergonomic exposures

were developed by the research team. Composite variables were created
for question groupings based on responses for time spent in awkward
positions (bent over, squatting, kneeling, sitting on the floor, or sitting
in a child-sized chair), time spent with light work tasks (cleaning,
vacuuming or sweeping, picking up toys or supplies, moving or lifting
furniture, pushing strollers or pulling wagons), time spent toileting or
providing diapering assistance, frequency of carrying or picking up a
child, and frequency of being hit, bit, or tripped. Results of individual
questionnaire items are presented in the online results (Supplemental
Digital Content 1, http://links.lww.com/JOM/B315, Table).

Work-Related Injury and Illness
Aspects of injury and illness included the number of

work-related injuries and days of work missed due to injuries in the
prior year, as well as the number of illnesses, days worked while ill,
and the reasons for working while ill in the prior year.38

Health Status
Other aspects of health that were measured included workers'

self-rated general health (eg, excellent, very good, good, fair, or poor)
and dimensions of physical health, including physical functioning (ie,
moderate activities or stair climbing limited by physical health), role
limitation (ie, accomplishing less than would like, being limited in
work or activities), and pain using subscales from the Short Form-12
(SF-12),39 depression as assessed by the revised 10-item Center for
Epidemiological Studied Depression tool (CESD-R-10),40 and per-
ceived stress as assessed by the 10-item Perceived Stress Scale.41
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Coping Behaviors
Finally, the survey asked about health and coping behaviors in-

cluding sleep (amount and perceived quality) and amount of alcohol
consumed.6,42

Analytic Approach
Respondents from the full sample of survey responses were ex-

cluded from the analytic sample if they did not answer a minimum
number of questions in each survey section (66%–80%, depending
on the section), if they answered fewer than 75% of all questions asked
of them in the survey, or if they reported being unemployed at the time
of the survey. Because the survey was conducted during the
COVID-19 pandemic, some ECE workers in the registry were on tem-
porary or permanent leave at the time and thus unable to report on the
organization of their current work or current work exposures. Re-
sponses from unemployed workers were included in other analyses ad-
dressing the effects of the COVID-19 pandemic on this workforce, and
reported on elsewhere.43

We first compared key demographics of the survey samplewith
those of nonrespondents using variables provided from the state's pro-
fessional development registry (eg, staff role, age, race, ethnicity, sex,
primary language). We then conducted descriptive analyses (eg, fre-
quencies, means, SDs) for all survey variables, stratifying by ECE
job type. Next, we developed independent models for five aspects of
health and well-being to describe the numerous potential risk factors
potentially simultaneously contributing to five dimensions of poor
health among our sample of ECE workers: general health, injury at
work, physical health, mental health, and economic health.

For each type of health outcome, we selected a representative
dependent variable (described in Tables 1 and 3):

• Poor general health was represented by a score <44.7 on the gen-
eral health question from the SF-12.39 Scores for this item can
range from 0 to 100, with scores lower than 50 indicating below
average general health. The variable was dichotomized at the
25th percentile of our sample's distribution.

• Work-related injuries were represented by report of one or more in-
juries at work in the prior year.

• Poor physical functioning was represented by a score of <47.9
(25th percentile) on the SF-12 physical function subscale, with
the same potential range and interpretation guidance as that for
poor general health.39

• Poor mental health was represented by a depression score of 13 or
higher as assessed by the CESD-R-10. Scores from this tool range
from 0 to 30, with higher scores indicating more depressive symp-
toms.40 Although a score of 10 or higher may be indicative of depres-
sive symptoms, we dichotomized this variable at the 75th percentile in
the samemanner aswe did for general health and physical functioning
to characterize those in the sample with the poorest outcome.

• Poor economic health was represented by reported difficulty pay-
ing for the “very basics like food, housing, medical care, or
heating” as “hard” or “very hard” as opposed to “somewhat hard,”
“not very hard,” or “not hard at all.”

Potential risk factor variables were the same for all five models
and included variables pertaining to five domains: socioeconomic and
personal characteristics, tenure in the field and work organization,
psychosocial exposures, physical exposures, and coping behaviors.
(Independent variables included in the modeling process are noted
with asterisks in Tables 1, 2, and 3.) As with several of the dependent
variables, risk factor variables pertaining to exposures were dichoto-
mized so that high exposure values either below the 25th or above
the 75th percentile, depending on the variable, were categorized as
“most” exposed and all others as “least” exposed. For each outcome,
we first ran a base model including, a priori, age, job title, and the
e386
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age group of children cared for; these variables were included in all
subsequent models. We then tested the association of potential risk
factor variables in each of the five domains with each outcome using
a forward stepwise procedure with P < 0.05 for entry. Once the
domain-specific variables meeting this criterion were selected, we
ran a combinedmodel for each outcome, selecting variables across do-
mains using P < 0.05 for entry. This multistep modeling approach was
adopted to help avoid potential multicollinearity among the large num-
ber of potential independent variables and loss of data due to
missingness for the full list of variables, while still including potential
risk factors for multiple domains affecting health at work.
RESULTS

Participant Response
In total, 3299 ECEworkers participated in the survey, 9% of the

individuals in the initial contact list; 857 responses were excluded
from the analytic sample because of ineligibility as described previ-
ously in Analytic Approach. Remaining respondents were more likely
than nonrespondents to be an administrator (20% administrators com-
pared with 10%) and to be White (66% White compared with 59%).
Survey respondents were very similar to the nonrespondent population
with respect to sex (95% female compared with 93%), age (mean age
of 39.6 compared with 36.3 years), and ethnicity (16% Hispanic com-
pared with 19% Hispanic). After this comparison, respondents
reporting unemployment at the time of the survey (n = 200) were also
removed from the sample, leaving 2242 respondents for analysis.

Socioeconomic and Personal Characteristics
A large majority of ECE workers identified as female (93%),

White (72%), non-Hispanic (80%), and born in the United States
(79%; Table 1). Respondents reported a mean age of 40 years. Fewer
than one-quarter of respondents reported having young children at
home, and fewer than half reported having a bachelor's degree or
higher. Forty-three percent of respondents reported an annual house-
hold income less than $40,000, and between one-quarter and
one-third of respondents reported difficulty paying for basic needs
(eg, housing, food, medical expenses), food insecurity, or participation
in a safety net program (eg, Medicaid, nutrition assistance). Nearly
half reported living with one or more chronic health conditions. Ten
percent of respondents lacked health insurance coverage. Higher per-
centages of teachers and “other” staff than administrators reported
Hispanic ethnicity, a race other thanWhite, and having been born out-
side the United States. Teachers and “other” staff also reported lower
household incomes and higher rates of food and economic insecurity
than administrators.

ECE Experience and Work Organization
Survey respondents had 11.5 years of ECE experience on aver-

age. Nearly two-thirds reported working in teaching roles, followed by
administrators, and then other roles (eg, cook, programmatic support).
Nearly half reported working primarily with children 2.5 years or
older; the remainder worked primarily with infants or toddlers (22%)
or children of multiple ages (30%; Table 2). More than 80% of respon-
dents worked full time, with nearly a quarter working more than
40 hours per week. Nearly half of respondents reported annual ECE
income of less than $30,000, and 38% reported working unpaid hours
at least occasionally. Many respondents opted not to report how often
they were able to take work breaks, but most of those that did reported
that ability to take breaks was infrequent. Most respondents reported
that their employer offered sick or vacation leave, but not a wellness
program. Higher percentages of administrators than teachers and
“other” staff reported working full time, working unpaid hours, and
© 2023 American College of Occupational and Environmental Medicine
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TABLE 1. Socioeconomic and Personal Characteristics of ECE Worker Survey Respondents, Washington State, 2021

All
(n = 2242)

Job Typea

Administrators
(n = 573)

Teachers
(n = 1459)

Other
(n = 206)

Agea, mean (SD), yr 40.06 (12.96) 43.86 (11.76) 38.26 (12.97) 42.41 (13.50)
Missing/not specified, n (%) 7 (0.3) 0 (0) 5 (0.3) 2 (0.09)

Sexa, n (%)
Female 2079 (93) 538 (94) 1355 (93) 184 (89)
Male 98 (4) 23 (4) 56 (4) 18 (9)
Missing/not specified 65 (3) 12 (2) 48 (3) 4 (2)

Hispanic or Latino ethnicitya, n (%)
Yes 386 (17) 79 (14) 267 (18) 40 (19)
No 1802 (80) 482 (84) 1157 (79) 159 (77)
Missing/not specified 54 (2) 12 (2) 35 (2) 7 (3)

Racea, n (%)
White 1605 (72) 471 (82) 979 (67) 153 (74)
Persons of color 637 (28) 102 (18) 480 (33) 53 (26)

Born in the United Statesa, n (%)
Yes 1780 (79) 509 (89) 1084 (74) 183 (89)
No 419 (19) 58 (10) 339 (23) 22 (11)
Missing/not specified 43 (2) 6 (1) 36 (2) 1 (<1)

Child(ren) <5 yr old in household, n (%)
Yes 520 (23) 134 (23) 344 (24) 42 (20)
No 1473 (66) 384 (67) 938 (64) 147 (71)
Missing/not specified 249 (11) 55 (10) 177 (12) 17 (8)

Lives with >1 chronic health condition(s)a, n (%)b

Yes 1020 (45) 231 (40) 714 (49) 73 (35)
No 1222 (55) 342 (60) 745 (51) 133 (65)

Education, n (%)
Less than high school 32 (1) 6 (1) 23 (2) 3 (1)
High school 582 (26) 83 (14) 449 (31) 50 (24)
Associates 561 (25) 160 (28) 357 (24) 43 (21)
Bachelors 718 (32) 204 (36) 438 (30) 74 (36)
Graduate 274 (12) 101 (18) 142 (10) 30 (15)
Missing/prefer not to say 75 (3) 19 (3) 50 (3) 6 (3)

Annual household incomea, n (%)
Up to $15,000 175 (8) 8 (1) 156 (11) 10 (5)
$15,000–$40,000 795 (35) 119 (21) 608 (42) 65 (32)
$40,000–$70,000 505 (23) 156 (27) 288 (20) 61 (30)
≥$70,000 546 (24) 235 (41) 261 (18) 50 (24)
Missing/unspecified 221 (10) 55 (10) 146 (10) 20 (10)

Ability to pay for basic needsc, n (%)
Somewhat hard, not very hard, or not hard at all 1598 (71) 457 (80) 981 (67) 157 (76)
Hard or very hard 553 (25) 92 (16) 419 (29) 41 (20)
Missing/not specified 91 (4) 24 (4) 59 (4) 8 (4)

Food security status, in last 12 mo
Low or very low 719 (32) 120 (21) 536 (37) 61 (30)
High or marginal 1481 (66) 448 (78) 888 (61) 143 (69)
Missing/not specified 42 (2) 5 (1) 35 (2) 2 (1)

Use of >1 nutrition assistance programsd, n (%)
Yes 668 (27) 103 (17) 483 (30) 79 (35)
No 1774 (73) 490 (83) 1134 (70) 146 (65)

Use of Medicaid, n (%)
Yes 528 (24) 121 (21) 357 (24) 50 (24)
No 1714 (76) 452 (79) 1102 (76) 156 (76)

Health insurance coverage, n (%)
Yes, covered by employer 949 (42) 258 (45) 584 (40) 106 (51)
Yes, covered by another source 1077 (48) 274 (48) 714 (49) 87 (42)
No, not covered 213 (10) 41 (7) 159 (11) 12 (6)
Missing/not specified 3 (<1) 0 (0) 2 (<1) 1 (<1)
aIncluded as an independent variable in modeling.
bIncludes a provider having been diagnosed by a health care provider with hypertension, heart disease, diabetes, or asthma, or a body mass index indicating obesity.
cIncluded as an dependent variable in modeling.
dIncludes Supplemental Nutrition Assistance Program; Special Supplemental Nutrition Assistance Program for Women, Infants and Children; food pantry/bank; and free- or reduced-price

school meals.
ECE, early care and education.
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TABLE 2. Years of ECE Experience; Work Organization; and Psychosocial, Ergonomic, and Physical Exposures Experienced by ECE
Worker Survey Respondents, Washington State, 2021

All (n = 2242)

Job Typea

Administrators (n = 573) Teachers (n = 1459) Other (n = 206)

Years of ECE experiencea, mean (SD) 11.51 (8.77) 16.65 (8.20) 9.50 (8.12) 11.47 (9.00)
Missing/unspecified, n (%) 14 (0.6) 2 (0.3) 11 (0.8) 1 (0.5)

Work organization
Age of children cared for most oftena, n (%)
Infants and toddlers (<29 mo) 500 (22) 26 (5) 460 (32) 14 (7)
Preschool and school age (>30 mo) 1074 (48) 186 (32) 814 (56) 72 (35)
Multiple ages 668 (30) 361 (63) 185 (13) 120 (58)
Annual ECE paya, n (%)
Up to $20,000 464 (21) 35 (6) 382 (26) 45 (22)
$20,000–$30,000 599 (27) 85 (15) 475 (33) 39 (19)
$30,000–$40,000 506 (23) 117 (20) 345 (24) 42 (20)
≥$40,000 509 (23) 293 (51) 158 (11) 58 (28)
Missing/unspecified 164 (7) 43 (8) 99 (7) 22 (11)

Typical hours worked per weeka, n (%)
1–34 h 416 (19) 39 (7) 318 (22) 57 (28)
35–40 h 1279 (57) 206 (36) 958 (66) 113 (55)
>40 h 527 (24) 324 (57) 169 (12) 34 (17)
Missing/unspecified 20 (1) 4 (1) 14 (1) 2 (1)

Frequency of working unpaid hours, n (%)
Never 1092 (49) 190 (33) 779 (53) 120 (58)
Occasionally or monthly 502 (22) 146 (25) 316 (22) 40 (19)
Weekly or daily 351 (16) 168 (29) 163 (11) 20 (10)
Missing/unspecified 297 (13) 69 (12) 201 (14) 26 (13)

Ability to take work breaksa, n (%)
Never or some of the time 934 (42) 305 (53) 550 (38) 78 (38)
Most of the time or always 876 (39) 196 (34) 596 (41) 82 (40)
Missing/unspecified 432 (19) 72 (13) 313 (21) 46 (22)
Employer offers paid vacation timea, n (%) 1585 (71) 446 (78) 986 (68) 151 (73)
Employer offers paid sick leavea, n (%) 1794 (80) 495 (86) 1121 (77) 174 (84)
Employer offers wellness programa, n (%) 448 (20) 117 (20) 267 (18) 62 (30)

Psychosocial exposures, most exposed, n (%)b

Quantitative demandsa 557 (25) 215 (38) 308 (21) 34 (17)
Emotional demandsa 627 (28) 237 (41) 331 (23) 58 (28)
Lack of influencea 684 (31) 102 (18) 525 (36) 57 (28)
Lack of possibilities for developmenta 660 (29) 95 (17) 497 (34) 68 (33)
Lack of meaninga 590 (26) 123 (21) 403 (28) 63 (31)
Lack of recognitiona 587 (26) 93 (16) 444 (30) 50 (24)
Lack of social support from supervisora 568 (25) 126 (22) 395 (27) 47 (23)
Work-family conflicta 855 (38) 250 (44) 532 (36) 72 (35)
Burnouta 875 (39) 261 (46) 543 (37) 69 (33)
Parents blame child's bad behavior on carea 1205 (54) 368 (64) 716 (49) 120 (58)
Parents bring in sick childrena 786 (35) 153 (27) 568 (39) 64 (31)
Buy supplies with own moneya 580 (26) 139 (24) 417 (29) 24 (12)
Do not feel respected for worka 611 (27) 139 (24) 425 (29) 47 (23)
Do not feel helping children developa 542 (24) 137 (24) 331 (23) 73 (35)

Physical and ergonomic hazards, most exposed, n (%)b

Time in awkward positions (bent over, squatting, sitting on floor
or in child-sized chair)a

540 (24) 96 (17) 426 (29) 17 (8)

Time spent carrying or picking up a childa 557 (25) 122 (21) 403 (28) 31 (15)
Times hit, bit, or tripped by a childa 563 (25) 130 (23) 398 (27) 34 (17)
Time spent in light work (cleaning, vacuuming or sweeping; picking up
toys/supplies, moving/lifting furniture; pushing strollers; pulling wagons)a

519 (23) 121 (21) 361 (25) 36 (17)

Time spent diapering or with toilet assistancea 565 (25) 91 (16) 444 (30) 29 (14)
aIncluded as an independent variable in modeling.
bMeasure based on responses to one or more questions. Numbers and percentages for all measures in this category refer to those responses scored in the 25th or 75th percentile indicating

highest exposure. The denominator for the percent is all respondents, including those with missing data.
ECE, early care and education.

Quinn et al JOEM • Volume 65, Number 6, June 2023

D
ow

nloaded from
 http://journals.lw

w
.com

/joem
 by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
K

G
K

V
0Y

m
y+

78=
 on 06/05/2023
an inability to take breaks, and that they were more likely to have ac-
cess to paid vacation and sick leave.

Work-Related Exposures
The psychosocial exposures reported by the largest percentage

of respondents overall included burnout and exposure to sick children,
e388

Copyright © 2023 American College of Occupational and Environment
followed by lack of influence, not feeling respected, having to buy
work supplies, and emotional demands (eg, having to relate to others'
problems). On the other hand, very few respondents reported feeling
that their work lackedmeaning, that they did not feel they helped children
grow, or that they lacked opportunities for development (Supplemental
Digital Content 1, http://links.lww.com/JOM/B315, Table).
© 2023 American College of Occupational and Environmental Medicine
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TABLE 3. Work-Related Injury, Illnesses, Health Status, andCoping Behaviors of ECEWorker Survey Respondents,Washington State, 2021

All
(n = 2242)

Job Type

Administrators (n = 573) Teachers (n = 1459) Other (n = 206)

Injuries and illness, n (%)
No. work-related injuries in last yeara

0 1843 (82) 517 (90) 1155 (79) 169 (82)
≥1 366 (16) 52 (9) 277 (19) 35 (17)
Missing/unspecified 33 (1) 4 (1) 27 (2) 2 (1)

Days missed due to work-related injuries in last year
0 2012 (90) 540 (94) 1279 (88) 191 (93)
1–5 159 (7) 26 (5) 119 (8) 12 (6)
6–10 11 (<1) 2 (<1) 8 (1) 1 (<1)
≥11 30 (1) 3 (1) 27 (2) 0 (0)
Missing/unspecified 30 (1) 2 (<1) 26 (2) 2 (1)
No. infectious illnesses in last yearb

0–5 2086 (93) 548 (96) 1339 (92) 196 (95)
≥6 109 (5) 14 (2) 87 (6) 7 (3)
Missing/unspecified 47 (2) 11 (2) 33 (2) 3 (1)

Days worked with infectious illness in last year
0 1325 (59) 380 (66) 797 (55) 146 (71)
1 178 (8) 40 (7) 125 (9) 13 (6)
2–5 408 (18) 86 (15) 293 (20) 28 (14)
6–10 96 (4) 20 (3) 67 (5) 9 (4)
>10 114 (5) 19 (3) 91 (6) 3 (1)
Missing/unspecified 121 (5) 28 (5) 86 (6) 7 (3)

Reasons for working while ill (of those working 1 or more days while ill)
Did not feel ill enough to stay home 200 (25) 51 (31) 135 (23) 13 (25)
Did not have anyone to cover my shift 156 (20) 36 (22) 111 (19) 8 (15)
Felt an obligation to colleagues 157 (20) 42 (25) 107 (19) 8 (15)
Could not afford loss of income 140 (18) 17 (10) 112 (19) 11 (21)
Did not believe I was contagious 50 (6) 11 (7) 33 (6) 6 (11)
Did not have sick leave 47 (6) 2 (1) 41 (7) 4 (8)
Anticipated disciplinary action 37 (5) 3 (2) 34 (6) 0 (0)
Felt an obligation to children 36 (5) 4 (2) 29 (5) 3 (6)
Other

Health status
General healtha,c,d, n (%)
>44.7 (better outcome) 1959 (87) 500 (87) 1276 (87) 179 (87)
<44.7 (poor outcome) 269 (12) 70 (12) 173 (12) 26 (13)
Missing/unspecified 14 (1) 3 (1) 10 (1) 1 (1)
Physical functioninga,c,d, n (%)
>47.9 (better outcome) 1565 (70) 416 (73) 1011 (69) 136 (66)
<47.9 (poor outcome) 635 (28) 150 (26) 420 (29) 63 (31)
Missing/unspecified 42 (2) 7 (1) 28 (2) 7 (3)
Depressiona,c,e n (%)
<13 (better outcome) 1558 (69) 417 (73) 992 (68) 147 (71)
>13 (poor outcome) 647 (29) 151 (26) 437 (30) 57 (28)
Missing/unspecified 37 (2) 5 (1) 30 (2) 2 (1)
Perceived stress (PSS-10)f, mean (SD) 14.81 (6.69) 14.19 (6.41) 15.11 (6.76) 14.43 (6.93)
Missing/unspecified, n (%) 25 (1) 2 (<1) 23 (2) 0

Health and coping behaviors
Typical sleep duration, per nightb, n (%)
Up to 7 h 1574 (70) 426 (74) 1001 (69) 146 (71)
≥7 h 637 (28) 144 (25) 432 (30) 58 (28)
Missing/unspecified 31 (1) 3 (1) 26 (2) 2 (1)
Typical sleep qualityb, n (%)
Very poor or poor 596 (27) 143 (25) 390 (27) 63 (31)
Fair 929 (41) 248 (43) 598 (41) 82 (40)
Good or very good 694 (31) 180 (31) 453 (31) 58 (28)
Missing/unspecified 23 (1) 2 (<1) 18 (1) 3 (1)

Amount of alcohol consumed when drinkingb, n (%)
≤2 alcoholic drinks 1873 (84) 496 (87) 1212 (83) 163 (79)
≥3 alcoholic drinks 290 (13) 64 (11) 187 (13) 37 (18)
Missing/unspecified 79 (4) 13 (2) 60 (4) 6 (3)

aIncluded as a dependent variable in modeling.
bIncluded as an independent variable in modeling.
cNumber and percent refer to those responses scored in the 25th or 75th percentile indicating the poorest outcome. The denominator for the percent is all respondents, including those

with missing data.
dT-scores are based on the Short-Form 12 and can range from 0 to 100, with an SD of 10; scores higher than 50 indicate above average, and scores lower than 50 indicate below average.29
eAssessed using the revised, 10-item Center for Epidemiological Studies Depression tool. Using this tool, higher scores indicate more depressive symptoms.30
fAssessed using the 10-item Perceived Stress Scale. Using this tool, a score of 0 to 13 is considered low, 14 to 26 is considered moderate, and 27 to 40 is considered high perceived stress.31

ECE, early care and education.
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TABLE 4. Association of Health Outcomes With Selected Risk Factors

Odds Ratio (SE)

Poor General
Healtha

(n = 1897)

More Than 1
Injuryb

(n = 1541)

Poor Physical
Functioningc

(n = 1632)

Poor Mental
Healthd

(n = 1606)

Difficulty Paying for
Basicse

(n = 1563)

A priori included variables
Constant 0.07 (0.03)** 0.01 (0.01)** 0.03 (0.01)** 0.47 (0.19) 0.08 (0.03)**
Age (10 yr) 1.00 (0.07) 1.21 (0.08)** 1.33 (0.06)** 0.85 (0.05)** 1.18 (0.07)**
Job type (Ref: administrator) 1.0 1.0 1.0 1.0
Teacher/aid 0.83 (0.18) 2.23 (0.53)** 1.34 (0.22) 1.11 (0.22) 1.21 (0.24)
Other 0.97 (0.27) 1.90 (0.58)* 1.37 (0.30) 0.99 (0.26) 1.16 (0.32)
Age of children cared for (Ref: infant/toddler) 1.0 1.0 1.0 1.0
Preschool and older 0.86 (0.18) 1.02 (0.19) 1.02 (0.15) 0.87 (0.16) 1.20 (0.20)
Mixed ages 1.02 (0.26) 1.34 (0.32) 0.94 (0.18) 0.77 (0.18) 1.00 (0.22)

Socioeconomic characteristics
Sex (Ref: male) 1.0
Female 2.72 (1.07)*
Not specified 2.89 (1.50)*
Persons of color (Ref: White) 1.62 (0.27)**
Country of origin (Ref: United States) 1.0
Non-US born 0.57 (0.12)*
Not specified 3.41 (2.95)
Household income (Ref: <$15,000) 1.0 1.0
$15,000–$40,000 1.13 (0.32) 1.30 (0.31)
$40,000–$70,000 0.91 (0.28) 0.63 (0.17)
>$70,000 0.60 (0.19) 0.37 (0.11)**
>1 chronic health condition (Ref: no conditions) 3.10 (0.55)** 1.45 (0.22)* 1.87 (0.23)** 1.37 (0.19)*

Work organization
Offers wellness program (Ref: no) 1.46 (0.24)* 1.87 (0.27)**
Offers paid vacation (Ref: no) 0.70 (0.11)*
Offers paid sick leave (Ref: no) 0.53 (0.09)**

Psychosocial exposures
Highest burnoutf (Ref: lower) 1.35 (0.17)* 3.90 (0.62)** 1.79 (0.26)**
Highest emotional demandsf (Ref: lower) 1.59 (0.26)** 1.75 (0.27)**
Highest work-family conflictf (Ref: lower) 1.79 (0.30)** 1.61 (0.26)** 1.84 (0.29)**
Least respected for workf (Ref: more) 1.56 (0.26)** 1.49 (0.23)** 1.65 (0.27)**
Parents most frequently bring sick childrenf

(Ref: less)
1.38 (0.17)*

Least possibilities for developmentf (Ref: more) 1.41 (0.22)*
Least influencef (Ref: more) 1.45 (0.23)*
Least recognitionf (Ref: more) 1.49 (0.24)*

Physical and ergonomic exposures
Most hit, bit, or trippedf (Ref: less) 3.11 (0.50)** 1.52 (0.23)**
>5 infectious illnesses in prior year (Ref: <5) 1.95 (0.53)* 1.83 (0.51)* 1.73 (0.44)* 2.51 (0.68)**
Most time spent in light workf (Ref: less) 1.53 (0.22)**
Most time in awkward positionsf (Ref: less) 0.69 (0.11)* 1.71 (0.25)**

Health and coping behaviors
Sleep >7 h/night (Ref: <7 h/night) 1.27 (0.28) 0.71 (0.11)* 0.77 (0.14)
Sleep quality (Ref: poor or very poor) 1.0 1.0
Fair 0.38 (0.07)** 0.72 (0.10)* 0.42 (0.07)**
Good or very good 0.19 (0.05)** 0.62 (0.11)** 0.14 (0.03)**
Have >2 drinks when drinking alcohol (Ref: <2) 1.82 (0.34)**

* P < 0.05; ** P < 0.01.
aBased on the Short Form-12 general health score: a score >44.7 indicates a better outcome, whereas a score <44.7 indicates a poorer outcome.
bBased on reported number of injuries at work in prior 12 months. An injury was defined as something that required first aid or time off from work.
cBased on Short Form-12 physical functioning subscale score: a score >47.9 indicates a better outcome, whereas a score <47.9 indicates a poorer outcome.
dBased on the Center for Epidemiological Studies Depression Scale: a score of <13 indicates a better outcome, whereas a score of 13 or higher indicates a poorer outcome.30
eBased on the response to the question “How hard is it for you to pay for the very basics like food, housing, medical care, or heating?”: a response of “somewhat hard,” “not very hard,” or

“not hard at all” indicates a better outcome, whereas a response of “hard” or “very hard” indicates a poorer outcome.
fRefers to those responses scored in the 75th percentile, indicating highest exposure.
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Table 2 presents the number and percent of respondents catego-
rized as most exposed to work-related psychosocial exposures based
on individual or subscale scores. Higher percentages of administrators
than teachers and “other” staff were most exposed to parent blame for
children's bad behavior, burnout, work-family conflict, more demands
(eg, lack of time for work), and emotional demands. For most other
psychosocial factors, higher percentages of teachers and “other” staff
e390

Copyright © 2023 American College of Occupational and Environment
were most exposed as compared with administrators, including lack
of influence, possibilities for career development, meaning in work,
recognition, and social support, as well as exposure to sick children,
having to purchase work supplies with their own money, and not feel-
ing respected.

With regard to ergonomic and physical exposures, more than
one-quarter of respondents reported picking up a child from a raised
© 2023 American College of Occupational and Environmental Medicine
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surface (eg, crib or table) more than five times a day, and more than
one-third reported doing so from the floor (Supplemental Digital
Content 1, http://links.lww.com/JOM/B315, Table). Nearly a quarter
reported sitting in a child-sized chair for at least 1 hour per day, and
nearly one-third reported standing bent over for more than 2 hours
each day. Approximately one-quarter reported being hit (28%) or
tripped (23%) by a child as fairly or very common in a typical day.
Nearly half of respondents reported cleaning with cleaning supplies
for at least 1 hour per day, and 29% reported spending at least an hour
each day moving furniture. Higher percentages of teachers than ad-
ministrators or staff in “other” roles were categorized as most exposed
to all composite ergonomic and physical hazards examined (Table 2).

Injury, Illness, and Health
Table 3 presents the number and percent of respondents

reporting various work-related injuries and illnesses, aspects of health
status, and coping behaviors (see Supplemental Digital Content 2,
http://links.lww.com/JOM/B316, Table, for additional descriptive sta-
tistics associated with questions and composite scores, including those
dichotomized to serve as outcome variables). Sixteen percent of all re-
spondents reported one or more work-related injury in the prior year,
and slightly fewer reported missing any work because of injury. Only
5% of respondents reported experiencing six or more infectious ill-
nesses in the prior year. Thirty-five percent reported working at least 1
day while ill. The most frequently reported reasons for working while
ill included not feeling ill enough to stay home, not having anyone to
cover their shift, feeling an obligation to colleagues, and to avoid losing
income.

Table 3 also presents results for the general health, physical
functioning, and mental health (depression) variables dichotomized
at the 25th or 75th percentile, as they are used in the regression analy-
ses. These results show no difference in general health by job type, but
slightly higher percentages of teachers and “other” staff than adminis-
trators reported the poorest physical functioning and depression
scores. As detailed in Supplemental Digital Content 2, http://links.
lww.com/JOM/B316 (Table), most respondents (87%) reported their
health as good, very good, or excellent. Respondents reported mean
scores of 49.5 for general health, 52.2 for physical functioning, 49.7
for role limitation, and 48.4 for pain, all of which are near the normed
mean score of 50.39 Respondents reported a mean depression score of
9.51 on a scale of 0 to 30, with 43% reporting scores meeting the
threshold for depressive symptoms (a score of 10 or greater). A sub-
stantial number of respondents reported moderate to severe pain in
their shoulders, neck, upper back (41%), or low back (40%).

Respondents also reported a mean perceived stress score of
14.8, which equates to moderate perceived stress (Table 3).41 Seventy
percent of respondents reported fewer than 7 hours of sleep per night,
and less than one-third rated their typical sleep as good or very good.
Most respondent reported drinking alcohol monthly or less frequently
and consuming two or fewer alcoholic drinks in those instances.

Risk Factors for Injury and Poor Physical Functioning,
General Health, Mental Health, and Economic Health

Results of multivariable regression to examine potential risk
factors for the five selected outcomes are provided in Table 4. Older
workers were at higher risk for injury, poor physical functioning, and
economic strain, but lower risk for poor mental health. Compared with
administrators, teachers and other workers were at higher risk for in-
jury. Despite our expectation that the age of children cared for would
predict health-related outcomes, this did not occur with statistical sig-
nificance for any of the five outcomes.

Regarding workers' socioeconomic characteristics, women and
those not specifying a sex were at higher risk for poor physical func-
tioning compared with men, but sex was unrelated to the other four
outcomes. Workers of color reported poorer general health, but no
© 2023 American College of Occupational and Environmental Medicine
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differences were seen in the other outcomes. As would be expected,
higher household incomewas associated with lower economic strain,
whereas having one or more chronic health conditions was associ-
ated with the four health outcomes, but not economic strain.

In terms of work organization, those with access to paid vacation
had lower odds of poor mental health, and access to sick leave was as-
sociated with lower levels of economic strain. Interestingly, hours of
work and ECE-related income were not associated with any of the
health outcomes in these models, whereas those at working at centers
offering wellness programs had poorer general and economic health.

Eight of the 14 examined psychosocial exposures were associated
with one or more of the five outcomes, with the highest number of asso-
ciations and some of the largest odds ratios occurring for poor mental
health. Three stressors—burnout, work-family conflict, and low respect
at work—were each related to three adverse health outcomes. High emo-
tional demands of work, parents bringing sick children to work, limited
opportunities for professional development, low influence, and low recog-
nition were risk factors for one or two poor outcomes.

For ergonomic and physical exposures, those reporting being
hit, bit, or tripped were more likely to report being injured at work
and economic strain. Frequent infectious illness was associated with
all poor outcomes except mental health. Those reporting more time
in awkward postures had lower odds of poor physical functioning,
whereas time spent in light work tasks was associated with poor phys-
ical functioning.

Higher quality of sleep was associated with better general
health, mental health, and physical functioning outcomes, whereas
amount of sleep was associated with better physical functioning. Alco-
hol consumption was associated with poor mental health.
DISCUSSION
Although ECE has not historically been considered dangerous

work, ECE workers are exposed to multiple safety and health risks
at their work environment. To our knowledge, this is one of the largest
and most detailed surveys documenting working and employment
conditions related to the health of ECE workers conducted to date.
We assessed multiple dimensions of health among this workforce in-
cluding general health, physical functioning, mental health, injury,
and economic strain. We also examined associations between these
health outcomes and a wide range of potential work-related and social
determinants to explore their contribution on ECE workers' health.

Given that this sample included only actively working individ-
uals with a mean age of 40 years, the prevalence of some poor health
outcomes reported is notable. In our study, the mean score for general
health was slightly below the normed average for the measure, and the
percent of respondents reporting fair or poor health (12%) was some-
what higher than a broader adult population between the ages of 18
and 44 years in the state where the study was based (8%).44 A distress-
ingly high percentage of workers (43%) also reported depressive
symptoms. The percentage of respondents meeting the threshold for
depressive symptoms in this sample was similar to, but slightly higher
than, that reported in other ECE worker studies using slightly different
versions of the CESD instrument.6,15 On the other hand, respondents
in our sample reported physical functioning slightly above average.
The percentage of ECE workers in our sample reporting a work-related
injury in the prior year (16%) was considerably higher than the rate re-
ported by the Bureau of Labor Statistics for the industry category inclu-
sive of ECE workers (3.1 per 100 workers)45—although injuries reported
by our sample may have included more minor injuries that go unreported
to data sources used by the Bureau of Labor Statistics. Finally, one-quarter
of workers reported finding it hard or very hard to pay for their basic
needs. This finding aligns with a strong theme in the ECE workforce lit-
erature relating to economic vulnerability.12,46

Our findings demonstrate that psychosocial exposures are com-
monly experienced by ECE workers and associated with poor health.
e391
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More than a quarter of ECE workers reported frequently experiencing
aspects of at least six of the psychosocial exposures assessed, with
more than 40% reporting burnout. As has been reported elsewhere,15

ECE teachers and administrators in our sample differed in the psycho-
social exposures they experience; for example, teachers were more
likely than administrators to experience limited influence or possibili-
ties for development at work, whereas administrators were more likely
to report high levels of emotional demands. For the sample as awhole,
eight psychosocial exposures were associated with one or more of the
key outcomes, especially poor mental health. Other research has found
that psychosocial working conditions—such as lack of job control, the
need to manage difficult child behaviors, chaotic work environments,
and interactions with and expectations of parents—are commonly re-
ported, and these conditions have been linked with poor ECE worker
mental health outcomes, such as emotional exhaustion, stress, and
burnout.13,16,37,47–49 Among our sample, burnout, work-family con-
flict, and feeling disrespected for work, each contributed to three of
the five dimensions of health and well-being.

We also found that ergonomic and physical exposures were
prevalent among ECE workers in our sample and associated with four
of the five health and economic outcomes. ECE work can be physi-
cally demanding given the amount of time spent lifting and carrying
children, kneeling, and sitting or bending in awkward positions.50–52

Indeed, in our sample, many teachers in particular reported spending
more than 2 hours each day in awkward positions, especially standing
bent over, lifting children many times a day, and being frequently hit
by children. Interestingly, although light work, time in awkward pos-
tures, and frequency of being hit, bit, or tripped were associated with
health outcomes, lifting or carrying children was not. It seems plausi-
ble that the health of ECE workers may influence some of the work
types or ergonomic positions in which they engage. For example, the
risk of poor physical functioning was lower for workers who spend
more time in awkward postures and higher for those spending more
time doing light work. Some workers may avoid awkward positions
or seek out lighter work because of their physical state.

ECE workers also regularly face other exposures, including
biohazards and infectious disease.52 In this study, nearly a third of
workers spent 2 hours or more each day cleaning, and more than a
third reported that parents bring sick children in for care. Although
most workers reported experiencing relatively few illnesses, more than
a quarter reported working at least a few days while ill in the prior year.
This is striking given that the survey was conducted approximately 1
year into the COVID-19 pandemic when sensitivity to infectious ill-
ness was high. Experiencing more frequent infectious illnesses was as-
sociated with four of the five poor outcomes in our study—especially
economic strain, but also general health, injury, and poor physical
functioning. It seems likely that the pandemic context played a role
in these findings. During the pandemic, rules in many centers became
stricter about cleaning protocols and working while ill, and many
workers may have run out of paid sick time, for example.53

It is perhaps notable how few aspects of work organization
emerged as significant in our models. Three work organization vari-
ables, including ECE pay, the number of hours worked each week,
and the ability to take breaks, were not associated with any of the out-
comes and therefore did not make it into any of the final models. This
was true, even though sizeable portions of the sample reported work-
ing more than 40 hours per week, working some unpaid hours, and a
limited ability to take breaks. In other studies, low wages and minimal
benefits have been associated with poor health outcomes, potentially
as a result of financial-related stressors and more limited access to
health-supporting resources.27,54 It is possible that ECE pay was not
associated with health outcomes in these models, partly because of
the inclusion of job title and household income in the models, both
of which are related to wage. Other studies have also shown that
ECE workers tend to earn few benefits such as paid leave or health
insurance, which can further compound financial stresses; higher
e392
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percentages of workers in this sample than elsewhere likely have ac-
cess to paid sick and vacation leave because of a mandated sick leave
policy in the state.55 As might be expected, access to paid vacation
was associated with better mental health, and sick leave was associ-
ated with better ability to pay for the basics. The reasons for access to
a worksite wellness program being associated with poorer general
and economic health are difficult to explain.

Finally, socioeconomic and personal factors, including age,
health conditions, and health and coping behaviors (eg, diet, smoking,
sleep, alcohol consumption), can also be important determinants of
general health and may also be influenced by or interact with
work-related factors in ways that influence health.56–58 In our sample,
living with a chronic condition, age, and reported sleep quality were
each associated with three or four of the five poor outcomes, although
increased age was also associated with more positive mental health.
Nearly half of workers in the sample reported one or more chronic
conditions, and it is perhaps not surprising that having a chronic con-
dition had the largest effect size for the general health model. Reasons
for high rates of chronic disease in this population are themselves mul-
tifaceted and likely related to both work and other personal factors.

Sex, race, country of origin, and household income were each
found to be associated with one health outcome. Links between health
and social factors—such as sex, race, income, and others—arewell es-
tablished and would presumably play a role in health disparities expe-
rienced by ECEworkers given that workers who are female, are Black,
and speak a language other than English at home are overrepresented
in the ECE field as compared with the general US population.10,59,60

The limited associations observed between these and other risk factors
may be the result of our examining only those selected into ECE work
and other limitations of our analytic approach.

Our approach to assessing risk in this population had both
strengths and weaknesses. Strengths of our approach include the
study's large sample size and the fact that the samplewas generally rep-
resentative of one state's population of ECE workers. We also assessed a
wide range of psychosocial, physical, economic, and personal factors
using multiple measures for each, many with well-established tools. As
with all surveys, however, the data are potentially subject to self-report
biases. It may be difficult for workers to assess the frequency and amount
of time spent in specific postures, positions, or activities, for example.We
used dichotomized versions of key exposure variables in part to address
this likely imprecision. Given that this survey was conducted during the
COVID-19 pandemic, it is also possible that perceptions of and experi-
ences with some work factors and exposures differed in important ways
from those experienced at other times, or that some workers with poorest
health had stopped working during this period. Indeed, analyses reported
elsewhere describe the range of pandemic-specific impacts experienced
by this population and showed that ECE work changed substantially in
a range of ways during this time.43 Finally, our cross-sectional study de-
sign does not allow us to make causal inferences between risk factors
and assessed outcomes. For instance, the association between poor sleep
quality and depression could be causal in either direction. Nevertheless,
observing this association may provide clues to needed interventions. De-
spite the inability to determine causal linkages in these data, we feel that it
is useful to consider this breadth of multifactorial associations between
potential risk factors and health in a manner that allows for the strongest
associations to emerge.

In this study, wewere interested in understanding ECEworkers'
experiences related to a wide range of risk factors, including classical
occupational health exposures, psychosocial conditions, aspects of
work organization, and upstream socioeconomic characteristics—all
of which can individually or in combination result in poor health out-
comes. In addition, we examined outcomes that included multiple dimen-
sions of health and economic well-being. This broad perspective stems
from the increasing importance for occupational health researchers
to consider the complex interactions between work and nonwork fac-
tors in determining workers' health and contributing to disparities in
© 2023 American College of Occupational and Environmental Medicine
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health across populations.21,31 Rather than only being a source of
widely studied hazardous exposures, work is bidirectionally intertwined
with important social determinants of health. We note that several
scholars have attempted to usemore holistic statistical frameworks, such
as clustering approaches, to elucidate the complex patterns of interacting
risk factors experienced by workers27,61,62—with some studies including
detailed information from nonwork life domains63—and their associa-
tions with poor health. Although these approaches have the advantage
of identifying typologies of risk factors, they often have a limited ability
to identify specific working conditions associated with an outcome. In-
stead, we chose to use a more standard multivariable regression approach.
However, to accommodate the large number of potential risk factors, we
grouped them into general types of risks, tested the components of each
of these groups separately, and subsequently combined them into a final
model identifying the risks most strongly associated with our outcomes.

In conclusion, in this large survey of the center-based ECE
workforce in Washington State, we documented high levels of some
adverse health outcomes, including general health, injury, mental
health, and economic health, despite the relatively young age of the
population, and the fact that they were all working at the time of the
survey. In addition, we documented risk factors potentially contribut-
ing to poor health in several domains: socioeconomic characteristics,
work organizational factors, psychosocial stressors, physical occupa-
tional exposures, and coping behaviors. Variables within each of these
domains seem to be significantly associated with poor health out-
comes, although in somewhat different ways and in different combina-
tions. The significance of the findings is somewhat muted by the sub-
jective and cross-sectional nature of the survey data, and the potential
for many factors being correlated. Nevertheless, our findings support
the need for additional attention to this vital workforce and the myriad
factors contributing to their health, aswell as thewell-being of the chil-
dren and families that they serve.
ACKNOWLEDGMENTS
We acknowledge and thank the representatives of the Washington

State Department of Children, Youth, and Families; Child Care Aware
of Washington State; and University of Washington Cultivate Learning
for their input and contributions regarding research and recruitment
strategy.
REFERENCES
1. National Research Council, Institute of Medicine Committee on Integrating the

Science of Early Childhood Development. From Neurons to Neighborhoods:
The Science of Early Childhood Development. Washington, DC: National
Academies Press; 2000.

2. WhitebookM, Phillips D, Howes C.Worthy Work, STILL Unlivable Wages: The
Early Childhood Workforce 25 Years after the National Child Care Staffing
Study. Berkeley, CA: Center for the Study of Child Care Employement, University
of California; 2014. Available at: www.irle.berkeley.edu/cscce. Accessed July 13,
2021.

3. Snyder K, HillM, LeeM,Crawford TN, OrlowskiM. The relationships between
physical health and chronic disease, stress, and resource strain in head start
employees.Work Heal Saf 2020;68:190–201.

4. Lessard LM, Wilkins K, Rose-Malm J, Mazzocchi MC. The health status of the
early care and education workforce in theUSA: a scoping reviewof the evidence
and current practice. Public Health Rev 2020;41:2.

5. Whitaker RC, Becker BD, Herman AN, Gooze RA. The physical and mental
health of head start staff: the Pennsylvania Head Start staff wellness survey,
2012. Prev Chronic Dis 2013;10:E181.

6. Otten JJ, Bradford VA, Stover B, et al. The culture of health in early care and
education: workers' wages, health, and job characteristics. Health Aff 2019;38:
709–720.

7. ChildCare.Gov. Child Care Licensing & Regulations. Available at: https://
childcare.gov/consumer-education/child-care-licensing-and-regulations.
Accessed February 1, 2023.

8. Smillie S,McCannM. Strengthening the Early Childhood EducationWorkforce.
Denver, CO: Education Commission of the States; 2020. Available at: https://
files.eric.ed.gov/fulltext/ED604536.pdf. Accessed February 1, 2023.
© 2023 American College of Occupational and Environmental Medicine

Copyright © 2023 American College of Occupational and Environment
9. Smith L, McHenry K, Morris S, Chong H. Characteristics of the child care
workforce. Available at: https://bipartisanpolicy.org/blog/characteristics-of-the-
child-care-workforce/. Published 2021. Accessed July 13, 2021.

10. WhitebookM,McLean C, Austin LJ, Edwards B. The Early ChildhoodWorkforce
Index 2018. Berkeley, CA: Center for the Study of Child Care Employment,
University of California; 2018. Available at: https://cscce.berkeley.edu/early-
childhood-workforce-2018-index/. Accessed October 3, 2021.

11. Rudich J, Sugar S, Chien N, Peters C, Sommers BD. Assessing Uninsured Rates
in Early Care and Education Workers (Data Point No. HP-2021-25). Washington,
DC: Office of the Assistant Secretary for Planning and Evaluation, United States
Department of Health and Human Services; 2021. Available at: https://aspe.hhs.
gov/sites/default/files/documents/557aff156a2eac8dd50b489172c7eac6/early-
educators-uninsured-data-point.pdf. Accessed February 1, 2023.

12. Hall-Kenyon KM, Bullough RV, MacKay KL, Marshall EE. Preschool teacher
well-being: a review of the literature. Early Child Educ J. 2014;42:153–162.

13. Cumming T. Early childhood educators' well-being: an updated review of the
literature. Early Child Educ J 2017;45:583–593.

14. Kwon K-A, Ford TG, Salvatore AL, et al. Neglected elements of a high-quality
early childhood workforce: whole teacher well-being and working conditions.
Early Child Educ J 2020;2020:1–12.

15. Linnan L, Arandia G, Bateman LA, Vaughn A, Smith N, Ward D. The health
and working conditions of women employed in child care. Int J Environ Res
Public Health 2017;14:283.

16. Jeon L, Buettner CK, Grant AA. Early childhood teachers' psychological well-
being: exploring potential predictors of depression, stress, and emotional
exhaustion. Early Educ Dev 2017;29:53–69.

17. Roberts AM, Gallagher KC, Daro AM, Iruka IU, Sarver SL. Workforce well-
being: personal and workplace contributions to early educators' depression
across settings. J Appl Dev Psychol 2019;61:4–12.

18. Ahonen EQ, Fujishiro K, Cunningham T, Flynn M.Work as an inclusive part of
population health inequities research and prevention. Am J Public Health 2018;
108:306–311.

19. Lovejoy M, Kelly EL, Kubzansky LD, Berkman LF. Work redesign for the 21st
century: promising strategies for enhancing worker well-being. Am J Public
Health 2021;111:1787–1795.

20. Adams JM. The value of worker well-being. Public Health Rep 2019;134:
583–586.

21. Peckham TK, Baker MG, Camp JE, Kaufman JD, Seixas NS. Creating a future
for occupational health. Ann Work Expo Health 2017;61:3–15.

22. Schulte PA, Delclos G, Felknor SA, Chosewood LC. Toward an expanded focus
for occupational safety and health: a commentary. Int J Environ Res Public
Health 2019;16:4946.

23. Pisanti R, Montgomery AJ, Quick JC. Editorial: psychosocial job dimensions
and distress/well-being: issues and challenges in occupational health
psychology. Front Psychol 2017;8:2213.

24. Loh MY, Zadow A, Dollard M. Psychosocial safety climate and occupational
health. Handb Socioecon Determ Occup Health. 2020;1–27.

25. Landsbergis PA, Grzywacz JG, Lamontagne AD. Work organization, job
insecurity, and occupational health disparities. Am J Ind Med 2014;57:495–515.

26. Vanroelen C. Employment quality: an overlooked determinant ofworkers' health
and well-being? Ann Work Expo Health. 2019;63:619–623.

27. Peckham T, Fujishiro K, Hajat A, Flaherty BP, Seixas N. Evaluating
employment quality as a determinant of health in a changing labor market.
RSF Russell Sage Found J Soc Sci 2019;5:258–281.

28. Pratap P, Dickson A, Love M, et al. Public health impacts of underemployment
and unemployment in the United States: exploring perceptions, gaps and
opportunities. Int J Environ Res Public Health 2021;18:10021.

29. Krieger N. Workers are people too: societal aspects of occupational health
disparities-an ecosocial perspective. Am J Ind Med 2010;53:104–115.

30. Marmot M, Bell R. Challenging health inequalities—implications for the
workplace. Occup Med 2010;60:162–164.

31. Schulte PA, Pandalai S, Wulsin V, Chun H. Interaction of occupational and
personal risk factors in workforce health and safety. Public Health 2012;102:
434–448.

32. Bickel G, Nord M, Price C, Hamilton W, Cook J. Guide to Measuring
Household Food Security. Alexandria, VA: US Department of Agriculture,
Food and Nutrition Service; 2000.

33. National Survey of Early Care and Education Project Team. Number and
Characteristics of Early Care and Education (ECE) Teachers and Caregivers:
Initial Findings from the National Survey of Early Care and Education
(NSECE) (OPRE Report #2013-38). Washington, DC: Office of Planning,
Research and Evaluation, Administration for Children and Families, US
Department of Health and Human Services; 2013.

34. Centers for Medicare and Medicaid Services. The accountable health
communities health-related social needs screening tool. Available at: https://
innovation.cms.gov/files/worksheets/ahcm-screeningtool.pdf. Accessed February
1, 2023.
e393

al Medicine. Unauthorized reproduction of this article is prohibited.

http://www.irle.berkeley.edu/cscce
https://childcare.gov/consumer-education/child-care-licensing-and-regulations
https://childcare.gov/consumer-education/child-care-licensing-and-regulations
https://files.eric.ed.gov/fulltext/ED604536.pdf
https://files.eric.ed.gov/fulltext/ED604536.pdf
https://bipartisanpolicy.org/blog/characteristics-of-the-child-care-workforce/
https://bipartisanpolicy.org/blog/characteristics-of-the-child-care-workforce/
https://cscce.berkeley.edu/early-childhood-workforce-2018-index/
https://cscce.berkeley.edu/early-childhood-workforce-2018-index/
https://aspe.hhs.gov/sites/default/files/documents/557aff156a2eac8dd50b489172c7eac6/early-educators-uninsured-data-point.pdf
https://aspe.hhs.gov/sites/default/files/documents/557aff156a2eac8dd50b489172c7eac6/early-educators-uninsured-data-point.pdf
https://aspe.hhs.gov/sites/default/files/documents/557aff156a2eac8dd50b489172c7eac6/early-educators-uninsured-data-point.pdf
https://innovation.cms.gov/files/worksheets/ahcm-screeningtool.pdf
https://innovation.cms.gov/files/worksheets/ahcm-screeningtool.pdf


Quinn et al JOEM • Volume 65, Number 6, June 2023

D
ow

nloaded from
 http://journals.lw

w
.com

/joem
 by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
K

G
K

V
0Y

m
y+

78=
 on 06/05/2023
35. National Institute for Occupational Safety and Health. Quality of Worklife
questionnaire general social survey 2010. Available at: https://www.cdc.gov/
niosh/topics/stress/qwlquest.html. Published 2013. Accessed February 1, 2023.

36. Pejtersen JH, Søndergå T, Kristensen RD, Borg V, Bue Bjorner J. The second
version of the Copenhagen Psychosocial Questionnaire. Scand J Public
Health 2010;38:8–24.

37. Curbow B, Spratt K, Ungaretti A, McDonnell K, Breckler S. Development of
the child care worker job stress inventory. Early Child Res Q 2000;15:515–536.

38. Seixas N, Stover B, Simcox N, Dominguez C. Health and safety experience of
commercial janitors. Occup Environ Med 2013;70(Suppl 1):A1–A149.

39. Ware JE, KosinskiM, Keller SD. A 12-item Short-FormHealth Survey: construction
of scales and preliminary tests of reliability and validity.MedCare 1996;34:220–233.
Available at: https://www-jstor-org.offcampus.lib.washington.edu/stable/3766749?
sid=primo&seq=6. Accessed March 23, 2022.

40. Björgvinsson T, Kertz SJ, Bigda-Peyton JS,McCoyKL,Aderka IM. Psychometric
properties of the CES-D-10 in a psychiatric sample. Assessment 2013;20:
429–436.

41. Cohen S. Perceived Stress Scale.; 1994. Available at: www.mindgarden.com.
Accessed July 13, 2021.

42. United States Department of Veterans Affairs. Alcohol Use Disorders
Identification Test (AUDIT-C). Available at: https://www.hepatitis.va.gov/
alcohol/treatment/audit-c.asp. Accessed February 1, 2023.

43. Quinn EL, Stover B, Otten JJ, Seixas N. Early care and education workers'
experience and stress during the COVID-19 pandemic. Int J Environ Res
Public Health 2022;19:2670.

44. Washington State Department of Health. Health of Washington State—self-
reported health status.; 2016. Available at: https://doh.wa.gov/sites/default/
files/legacy/Documents/1500//GHS-SRHS2016-DU.pdf?uid=62cdd39a65a57.
Accessed February 1, 2023.

45. United States Bureau of Labor Statistics. Number and rate of nonfatal work
injuries in private industries. Available at: https://www.bls.gov/charts/injuries-
and-illnesses/number-and-rate-of-nonfatal-work-injuries-by-industry.htm.
Published 2020. Accessed July 12, 2022.

46. McLean C, Whitebook M, Roh E. From Unlivable Wages to Just Pay for Early
Educators. Berkeley, CA: Center for the Study of Child Care Employment,
University of California; 2019. Available at: https://cscce.berkeley.edu/from-
unlivable-wages-to-just-pay-for-early-educators/. Accessed November 17, 2021.

47. Schaack DD, Le VN, Stedron J.When fulfillment is not enough: early childhood
teacher occupational burnout and turnover intentions From a job demands and
resources perspective. Early Educ Dev 2020;31:1011–1030.

48. Whitaker RC, Dearth-Wesley T, Gooze RA. Workplace stress and the quality of
teacher-children relationships in head start. Early Child Res Q 2015;30(Part A):
57–69.
e394

Copyright © 2023 American College of Occupational and Environment
49. Leigh JP, Du J. Are lowwages risk factors for hypertension?Eur J Public Health
2012;22:854–859.

50. Holtermann A, Fjeldstad Hendriksen P, Schmidt KG, Svendsen MJ, Diana C,
Rasmussen N. Physical work demands of childcare workers in Denmark:
device-based measurements and workplace observations Among 199 childcare
workers From 16 day nurseries. Ann Work Expo Health 2020;64:586–595.

51. Grant KA, Habes DJ, Tepper AL. Work activities and musculoskeletal complaints
among preschool workers. Appl Ergon 1995;26:405–410.

52. McGrath BJ. Identifying health and safety risks for childcare workers. AAOHN J
2007;55:321–325.

53. Weiland C, Greenberg E, Bassok D, et al.Historic Crisis, Historic Opportunity:
Using Evidence to Mitigate the Effects of the COVID-19 Crisis on Young
Children and Early Care and Education Programs. Ann Arbor, MI: Gerald R
Ford School of Public Policy, University of Michigan and Urban Institute; 2021.

54. Paul Leigh J, De Vogli R. Low wages as occupational health hazards. J Occup
Environ Med 2016;58:444–447.

55. McLean C, Austin LJE, Whitebook M, Olson KL. Early Childhood Workforce
Index 2020. Berkeley, CA: Center for the Study of Child Care Employment,
University of California; 2021. Available at: https://cscce.berkeley.edu/
workforce-index-2020/report-pdf/. Accessed July 13, 2021.

56. Zhu Y. A review of job satisfaction. Asian Soc Sci 2013;9.

57. Heikkilä K.Work stress and adverse health behaviors.Handb Socioecon Determ
Occup Health 2020;1–13.

58. Sorensen G, Landsbergis P, Hammer L, Amick III BC, Linnan L, Yancey A,
Welch LS, Goetzel RZ, Flannery KM, Pratt C Preventing chronic disease in
the workplace: a workshop report and recommendations. Am J Public Health
2011;101(Suppl. 1):196–207.

59. Evans GW, Kim P, Van M. Multiple risk exposure as a potential explanatory
mechanism for the socioeconomic status-health gradient. Ann N Y Acad Sci
2010;1186. 174–189.

60. Adler NE, Ostrove JM. Socioeconomic status and health: what we know and
what we don't. Ann N Y Acad Sci 1999;896:3–15.

61. Van Aerden K, Puig-Barrachina V, Bosmans K, Vanroelen C. How does
employment quality relate to health and job satisfaction in Europe? A
typological approach. Soc Sci Med 2016;158:132–140.

62. Shahidi FV, Gignac MAM, Oudyk J, Smith PM. Assessing the psychosocial
work environment in relation to mental health: a comprehensive approach.
Ann Work Expo Health. 2021;65:418–431.

63. Härenstam A, Karlqvist L, Bodin L, Nise G, Schéele P. Patterns of working and
living conditions: a holistic, multivariate approach to occupational health
studies.Work Stress 2003;17:73–92.
© 2023 American College of Occupational and Environmental Medicine

al Medicine. Unauthorized reproduction of this article is prohibited.

https://www.cdc.gov/niosh/topics/stress/qwlquest.html
https://www.cdc.gov/niosh/topics/stress/qwlquest.html
http://www.mindgarden.com
https://www.hepatitis.va.gov/alcohol/treatment/audit-c.asp
https://www.hepatitis.va.gov/alcohol/treatment/audit-c.asp
https://doh.wa.gov/sites/default/files/legacy/Documents/1500//GHS-SRHS2016-DU.pdf?uid=62cdd39a65a57
https://doh.wa.gov/sites/default/files/legacy/Documents/1500//GHS-SRHS2016-DU.pdf?uid=62cdd39a65a57
https://www.bls.gov/charts/injuries-and-illnesses/number-and-rate-of-nonfatal-work-injuries-by-industry.htm
https://www.bls.gov/charts/injuries-and-illnesses/number-and-rate-of-nonfatal-work-injuries-by-industry.htm
https://cscce.berkeley.edu/from-unlivable-wages-to-just-pay-for-early-educators/
https://cscce.berkeley.edu/from-unlivable-wages-to-just-pay-for-early-educators/
https://cscce.berkeley.edu/workforce-index-2020/report-pdf/
https://cscce.berkeley.edu/workforce-index-2020/report-pdf/

