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ABSTRACT ARTICLE HISTORY
Long working hours and psychological distress have each been related to adverse maternal Received 27 December
health and birth outcomes. Understanding the potential psychological health impacts of long 2024

working hours among pregnant workers may support the implementation of maternity work Revised 23 May 2025
protections in the United States (U.S.). This cross-sectional study among a weighted sample of ~ Accepted 12 June 2025
3637 pregnant workers from the U.S. population-based National Health Interview Survey (NHIS)
1997-2018 aimed to examine the association of working hours with psychological distress.
Multivariable linear regression models analyzed associations between categories of weekly
working hours and continuous scores of psychological distress measured by the Kessler 6 (K6)
scale, while accounting for demographic, socioeconomic, behavior and health characteristics. In
the fully adjusted model, compared to the standard workweek of 35-40h/week, working >49h/
week was associated with higher psychological distress [ (SE): 0.59 (0.21); p = .0058]. This initial
evidence connecting excessive working hours with increased psychological distress among a U.S.
sample of pregnant women supports clinical practices in prenatal assessments of occupational
risk factors, and the provision of work-related resources and work accommodations. Future
research is warranted to investigate potential occupational effects on maternal mental health
throughout the course of pregnancy and postpartum using cohort studies.
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Introduction of Obstetricians and Gynecologists advises obstetric
healthcare providers to support pregnant patients
through work accommodation letters based on medi-
cal necessity [7]. Suggested work modifications include
“flexible schedules” and break timing, but do not spec-
ify working hours length [8]. This omission may be
intended to protect employment [8], but may also

reflect limited evidence on working hours and preg-

Work, a recognized social determinant of health [1],
may affect the well-being of women working while
pregnant in the United States (U.S.), as 65.6% of prim-
iparous women worked during pregnancy in 2006-
2008 [2], and 59.73% of mothers with children under
one year old were employed in 2023 [3]. For pregnant
workers, work-related benefits vary internationally, as

other countries offer paid maternity leave [4] and have
occupational regulations for working time arrange-
ments to prevent overtime work [5]. In contrast, the
U.S. does not federally provide paid maternity leave [4],
and current U.S. laws primarily focus on work accom-
modations, such as the Pregnant Workers Fairness Act
[6]. From the clinical perspective, the American College

nant women'’s health.

The work environment introduces stressors that
may particularly affect pregnant worker populations,
as both general and work-related stress during the
prenatal period have been associated with negative
effects on mothers, pregnancies and children. General
prenatal stress has been associated with increased
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maternal cortisol levels [9], elevated risks of preterm
birth, small for gestational age, and low birth weight
[10], and mental health and behavioral issues in chil-
dren [11]. Psychosocial work-related stress during
pregnancy has been related to miscarriages, births
that were preterm, small for gestational age, and low
birth weight, maternal depressive symptoms, and the
diagnoses of children with attention deficit hyperactiv-
ity disorder [12]. Maternal stress hormones, including
cortisol, may impact those of the umbilical cord to
influence birth outcomes [10]. Animal model research
suggests a biological pathway in which prenatal stress
affects hippocampus neuron function in children [13].

Extended working hours, which have been related
to physical and mental health conditions among gen-
eral workers [14-16], have also been associated with
negative outcomes for birth and maternal health
among working pregnant women and mothers. Long
working hours may affect birth outcomes through a
pathway of increased fatigue and sleepiness, increased
stress, and decreased placental growth and function
[17]. Research on long working hours and pregnancy
and birth outcomes encompass miscarriage [17,18],
preterm labor [19] and delivery [18,20,21], and small
for gestational age and low birthweight infants [17].
For maternal health outcomes, long working hours
have been associated with increased odds of pre-
eclampsia among U.S. pregnant nurses [22]. Long
working hours have also been linked to negative
impacts on maternal mental health and families, as a
longitudinal study found that increased working hours
were negatively associated with general mental health
among single working mothers with children under
16 years of age in the United Kingdom [23].

Maternal mental health is an area of concern, as
depression and anxiety symptoms may manifest pre-
natally or antenatally [24,25], and stress is a postpar-
tum depression risk factor [26]. In a North American
study, prenatal and postnatal psychological distress
were significantly related [27]. Psychological distress
specifically has been connected to maternal outcomes
of postpartum depression symptoms within the year
after delivery [28,29], as well as child health outcomes
of low birthweight, preterm birth, adiposity, wheezing
and asthma [30]. A recent study in Japan evaluated
the maternal work environment, including long work-
ing hours, with psychological distress [31], but no U.S.-
based studies have examined long working hours with
mental health among pregnant workers.

A U.S. Healthy People 2030 goal for pregnancy and
childbirth aims to enhance women’s health across the
continuum of antepartum, intrapartum and postpartum,
with a specific objective of increasing postpartum

depression screening [32]. Increased awareness of occu-
pational risk factors and mental health during preg-
nancy may contribute toward these public health
targets. This research may provide new evidence on
possible psychological health repercussions related to
long working hours among pregnant workers, as well as
clarify implications for the improvement and implemen-
tation of work accommodations during pregnancy. This
study aims to examine associations of working hours
with psychological distress among U.S. pregnant workers.

Materials and methods
Study design and dataset

This cross-sectional study used National Health
Interview Survey (NHIS) data, which is annually con-
ducted by the National Center for Health Statistics on
noninstitutionalized U.S. citizens [33,34]. Survey waves
from 1997 to 2018 were combined for this study. This
research was deemed as exempt from IRB review by
the University of California Los Angeles Institutional
Review Board (IRB#22-001879).

Study sample

Sample weights were applied. A total of 671,696 peo-
ple participated in the NHIS 1997-2018. Of these par-
ticipants, 403,930 were workers that reported having a
job in the previous week. There were 3791 workers
that reported as currently pregnant. Pregnant workers
with complete data on working hours totaled at 3670.
After removing 33 participants without complete psy-
chological distress data, the final sample for analysis
was 3637 (see Figure 1).

Measures

Working hours, originally collected via self-reported
questionnaire as a continuous measure of the previous
week’s working hours, were then divided into catego-
ries: (1) less than 35, (2) 35-40 (reference group), (3)
41-48 and (4) 49 and more hours. While the World
Health Organization (WHO) and International Labour
Organization (ILO) categorize long working hours into
41-48, 49-54 and 55 and above hours per week [16],
this study combined the latter two groups because of
small sample size.

Psychological distress was measured by the Kessler
6-item (K6) scale, a validated and reliable instrument
(Cronbach’s alpha = 0.86), which evaluated frequen-
cies of depressed mood, motor agitation, fatigue,
worthless guilt, and anxiety within the last month
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Figure 1. NHIS 1997-2018 sample flowchart. A flowchart depicting the sample selection process starting from the total number
of participants in the NHIS 1997-2018 and ending with the final sample for this study’s analysis.

[35]. Five frequency responses ranging from “none of
the time” to “all of the time” were summed as a con-
tinuous score, with higher results corresponding to
higher psychological distress with range of 0-24 [35].
Previous studies on psychological distress among
pregnant populations have utilized the K6 [29,31,36,371.

Covariates included age, sex, race/ethnicity, marital
status, education, annual household income, insurance
coverage, smoking, alcohol consumption, physical activ-
ity categories, body mass index (BMI) and the variable
of metabolic conditions, which encompassed affirma-
tion of provider diagnosis of any of the following health
conditions: angina, myocardial infarction, heart condi-
tions, stroke, hypertension or diabetes. Studies similarly
investigating working hours with psychological distress
have adjusted for many of these demographic, socio-
economic, lifestyle and health characteristics, due to
their confounding potential [31,36,38].

Statistical analysis

Descriptive analyses provided weighted sample means
with standard errors of means, frequencies, percentages,
weighted frequencies and standard errors of percent.
Supplemental analysis examined the mean Ké scores per
working hour category. Associations of working hours
with psychological distress were examined through
multivariable linear regression modeling, accounting for

sample weights, strata and clusters. Observations with
missing covariate data were excluded from the analysis.
After the crude Model 1, covariates were systematically
adjusted in multiple steps to demonstrate their possible
effects on the associations of working hours with psy-
chological distress. Model 2 adjusted for age, sex, race/
ethnicity and marital status; Model 3 additionally for
education, income and insurance; Model 4 additionally
for smoking, alcoholand physical activity; and Model 5
additionally for BMI and metabolic conditions. Analyses
were performed using SAS 9.4 (SAS Institute, Cary, NC).

Results
Descriptive results

For sample characteristics in Table 1, all participants
were female, with mean age of 29.12 years. The sam-
ple majority was non-Hispanic White (61.74%) and
married or living with a partner (84.32%). For educa-
tion, 40.45% were college graduates or above, 31.45%
had attended some college or possessed an associ-
ate’s degree and 28.11% had up to a high school
level of education. Most of the sample (63.73%)
earned less than $45,000. Most participants had
health insurance (93.75%). Mean BMI was 27.11kg/
m?, 70.79% never smoked, 61.94% reported drinking
at least one alcoholic drink within the past year, and
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Table 1. Sample characteristics, n = 3637 (weighted sample, n = 1,272,215).

Standard error of

n % Weighted frequency percent
Sex
Female 3637 100.00 1,272,215 0.00
Race/ethnicity
Non-Hispanic White 1934 61.74 785,420 0.99
Hispanic or Latino 1042 22.17 282,024 0.79
Non-Hispanic Black 444 10.42 132,529 0.61
Non-Hispanic Asian 142 3.72 47,355 0.38
Other, including AIAN/multiracial 75 1.96 24,887 0.28
Marital status
Married/living with partner 2810 84.32 1,072,032 0.66
Widowed/divorced/separated 218 3.53 44,860 0.31
Never married 603 12.15 154,513 0.60
Missing 6
Education
High school/less 1120 28.11 356,534 0.91
Some college/associate’s degree 1172 3145 398,932 0.94
College graduate/above 1333 40.45 513,056 1.01
Missing 12
Annual household income (USD)
1-19,999 1187 30.90 393,119 0.96
20,000-44,999 1205 32.83 417,728 0.96
245,000 608 18.27 232,419 0.82
Refused/do not know/not ascertained/missing 637 18.00 228,948 0.73
Insurance
No 270 6.25 79,239 0.49
Yes 3529 93.75 1,187,629 0.49
Missing 8
Smoking
Never 2558 70.79 897,386 0.97
Former 761 21.52 272,870 0.85
Current 308 7.69 97,505 0.54
Missing 10
Alcohol consumption
Never 825 20.99 264,935 0.84
Former 616 17.07 215,453 0.78
Current (=1 drinks within past year) 2168 61.94 781,664 0.97
Missing 28
Physical activity
Meets neither aerobic/strengthening activities guidelines 2127 59.73 729,206 1.01
Meets strengthening activities guideline only 96 2.83 34,577 0.34
Meets aerobic activities guideline only 865 25.28 308,589 0.83
Meets both aerobic and strengthening activities guidelines 389 12.16 148,434 0.70
Missing 160
Metabolic conditions
Yes 417 10.61 134,957 0.61
No 3219 89.39 1,137,217 0.61
Missing 1
Weekly working hour categories
<35 1160 31.20 396,961 0.97
35-40 1944 54.43 692,411 1.01
41-48 236 6.41 81,567 0.47
249 297 7.96 101,276 0.52
Standard error of
Mean mean Minimum Maximum
Age, years 29.12 0.09 18 49
BMI, kg/m? 27.11 0.11 15.63 58.48
Weekly working hours 3539 0.19 1 95
Psychological distress, K6 score 2.28 0.05 0 24

AIAN: American Indian and Alaska Native; BMI: body mass index; USD: U.S. dollar; K6: Kessler Psychological Distress Scale, 6-item.
Weighted frequencies, standard error of percent applied where applicable. Values rounded to hundredths. BMI mean omits n = 140 that did not provide

BMI data (BMI unknown).

59.73% did not meet either aerobic or strengthening
physical activity guidelines. Lastly, 89.39% denied
preexisting metabolic conditions. The mean weekly
working hours was 35.39, with over half (54.43%) of
the sample working 35-40 weekly hours, and 7.96%
working 49 weekly hours and more. The mean

psychological distress score was 2.28. Supplemental
Table 1 contains the average psychological distress
data for each working hour category. The working
hour category of 35-40h per week had the most par-
ticipants (n = 1944) and a mean psychological dis-
tress score of 2.06 (SD = 0.07).
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Table 2. Associations of working hours with continuous psychological distress in NHIS 1997-2018.

Weekly Model 1 Model 2 Model 3 Model 4 Model 5

working

hours Est.  SE t p Est. SE t p Est.  SE t p Est. SE t p Est. SE t p
<35 045 0.15 3.04 .0024 036 0.14 250 .0126 023 0.15 149 .1372 022 016 136 .1737 023 0.16 142 .1566
35-40 Ref. Ref. Ref. Ref. Ref.

41-48 0.07 020 033 .7398 0.08 020 043 .6670 0.08 020 041 .6820 0.04 021 021 .8347 0.06 0.20 032 .7484
=49 063 027 232 0210 066 028 234 .0195 071 027 260 .0097 063 021 206 .0032 059 021 277 .0058

Linear regression. est.: estimated regression coefficients; SE: standard errors; t: t values; p: p values.
Model 1: crude. Model 2: adjusted for age, sex, race/ethnicity and marital status. Model 3: additionally adjusted for education, income and insurance.
Model 4: additionally adjusted for smoking, alcohol and physical activity. Model 5: additionally adjusted for BMI and metabolic conditions.

Main results

Associations of working hours with psychological dis-
tress are displayed in Table 2. Across all models, com-
pared to a 35-40-h workweek, weekly working hours
of 49 and above were significantly associated with
increased psychological distress. In the fully adjusted
model, which adjusted for demographic, socioeco-
nomic, behavior and health covariates, the mean psy-
chological distress score for 49 and above weekly
working hours was 0.61 units higher than that of the
35-40-h workweek (SE = 0.21; p = .0046). Initially, less
than 35 weekly working hours was associated with
increased psychological distress in the crude Model 1
and in Model 2, which adjusted for age, sex, race/eth-
nicity and marital status, but was no longer significant
after subsequent model adjustments for education,
annual household income, insurance, smoking, alcohol,
physical activity, BMI and metabolic conditions.

Discussion

In this weighted, nationally representative cross-sectional
study of US. pregnant workers, compared to the
35-40-h workweek, working hours exceeding 48 weekly
hours were associated with greater psychological dis-
tress scores after adjustments for demographic, socio-
economic, behavior and health characteristics.

The current study aligns with recent findings in
Asian worker populations and may also reflect unique
challenges among pregnant workers. Compared to a
35 or 36-to-40-h workweek, 49 and above weekly
working hours among young and midlife general
workers in Korea, and 51 and above weekly working
hours among pregnant workers in Japan, were both
associated with increased odds of psychological dis-
tress [31,38]. During pregnancy, physiological changes
may contribute to mental health conditions through
neural pathways [39], and may generate perceived
control loss and increased responsibility [40]. At work,
additional conflict may arise from the “ideal worker
image,” which prioritizes the worker role over other
obligations, experienced by medical trainees working

long hours while pregnant who expressed quilt, per-
sonal weakness and job demands pressure [41].
Additionally, pregnant workers have disclosed working
longer hours to obtain other work accommodations,
and also identified policy and systemic issues regard-
ing working hour inflexibility and occupational health
referral delays [42].

Although working less than 35 weekly hours was
initially associated with higher psychological distress in
Models 1 and 2, significance was attenuated after
adjusting for education, income and insurance in
Model 3, implying a confounding effect of these socio-
economic indicators. Previous NHIS 1997-2016 results
among pregnant and postpartum women identified
higher education as protective against psychological
distress [36]. Research among general workers has sim-
ilarly associated shorter working hours with increased
psychological distress, speculating on job insecurity
influences [38]. Occupational concerns among preg-
nant women have included negative career impacts
and job loss [43].

These study findings, together with previous evi-
dence of the independent associations of long work-
ing hours and psychological distress with negative
maternal health, birth and child outcomes, advocate
for future legislation and guidelines on maternity work
protections. In the US., the lack of maternity protec-
tions in the workplace and maternity leave have been
related to the issues of discrimination, job and finan-
cial insecurity, job loss, and negative health and preg-
nancy impacts among pregnant and postpartum
working women [8]. Based on data from other coun-
tries, the implementation of maternity workplace pro-
tection legislation is complex, involving multi-level
contexts, and encountering challenges such as the lack
of communication of employers to pregnant employ-
ees on worker rights, and inconsistencies in the appli-
cation of maximum daily working hours [44]. This
study’s findings of long working hours and increased
psychological distress, along with continued research
evidence, may improve aspects of legislation imple-
mentation by increasing knowledge of occupational
risks among employees, employers and healthcare
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professionals on individual and workplace levels, and
scientifically on the macrosocial level [44].

Practice applications may include tiered workplace
accommodations with temporary working hour adjust-
ments, alternative work and paid leave [42]. In one U.S.
study, pregnant women with severe psychological dis-
tress were less likely to obtain mental health treatment
[37], necessitating mental health interventions involv-
ing prenatal healthcare access, education and screen-
ing [36]. Obstetric clinicians are positioned to evaluate,
educate and advocate for pregnant patients, especially
for work-related concerns [8]. However, prenatal assess-
ments of occupational social risk factors may not
extensively evaluate working conditions [45]. These
practice discrepancies may indicate organizational and
system-level problems, as clinicians affirm awareness
and concern for these risks, yet report issues including
limitations of system solutions [45], staffing, time and
patient caseload [46]. Future solutions addressing
pregnant patients’ working hours and mental health
must jointly account for occupational facilitators and
barriers of healthcare practices.

Study limitations urge deliberation regarding study
interpretations. Cross-sectional findings may not infer
causation between working hours and psychological
distress. The NHIS focuses on a broad U.S. population
[33,34] instead of a pregnancy cohort, and thus does
not measure gravidity, parity and gestational age.
Consequently, variables such as alcohol consumption
and metabolic conditions cannot specifically account
for timing of the current pregnancy. Additionally,
data on other, varied pregnancy outcomes were not
regularly assessed in every NHIS survey wave, and
were limited to a few, older survey waves in the
1980s [47].

This is the first study on the association between
working hours and mental health among U.S. preg-
nant women, based on available evidence. Other
merits include its statistical power as a 21-year compi-
lation from a U.S. population-based study, utilizing a
weighted sample. The validated K6 psychological dis-
tress instrument had high reliability and internal con-
sistency. Incremental covariate adjustments across
multiple models controlled for confounding, demon-
strating a sustained association between long working
hours and increased psychological distress. Future lon-
gitudinal research among pregnant worker popula-
tions is needed to consider pregnancy stages, other
specific occupational characteristics and other perina-
tal and infant outcomes among women throughout
pregnancy and postpartum, as in previous research,
working hours with physical workload and night shift-
work have been significantly related to preterm labor

and birth during different trimesters [19,48]. This
study’s initial evidence of long working hours and
increased psychological distress among U.S. pregnant
workers may support future research and practices
that address working conditions and mental health in
this population.
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