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Abstract

Objectives: The COVID-19 pandemic has led to unprecedented levels of

unemployment and financial strain for many Americans. Among the individ-

uals impacted by financial strain are pregnant women, for whom added finan-

cial stress may be particularly impactful due to the costs associated with

prenatal care and providing for a newborn. Financial stress has been previ-

ously associated with elevated depression symptoms among pregnant women,

which could have significant impacts on birth outcomes and long-term off-

spring health. However, the impacts of COVID-19-associated financial stress

on maternal depression in pregnancy has not been investigated.

Methods: Here, we evaluated whether COVID-19-associated financial stress

was associated with increased likelihood of a clinically significant depression

score (Edinburgh Postnatal Depression Score ≥ 15) among pregnant women

living in the United States during the COVID-19 pandemic. Data come from

an online survey administered to a convenience sample in April 2020

(N = 2099).

Results: Forty-three percent of participants reported experiencing financial

stress as a result of the pandemic, while 24% of participants had a clinically sig-

nificant depression score. COVID-19-related financial stress was significantly

associated with increased likelihood of a clinically significant depression score,

even after adjustment for covariates including participant education and

income (adjusted Odds Ratio: 2.23, 95% CI = 1.80, 2.77, P < .001).

Conclusions: Financial stress caused by the COVID-19 pandemic is associated

with more than two times the likelihood of depression during pregnancy,

which could impact birth outcomes and long-term offspring health.

1 | INTRODUCTION

The COVID-19 pandemic has had severe financial
impacts globally, including in the United States. During
April 2020 a record 23.1 million individuals filed for
unemployment, corresponding to 14.7% of Americans, a
prevalence not seen since the Great Depression (Bureau

of Labor Statistics, 2020). These unprecedented financial
losses could be especially impactful for those expecting a
child. Financial insecurity due to job loss could result in
lost health insurance coverage and an inability to pay for
added expenses associated with a newborn.

Prior research has found that lower income and
financial struggles are associated with increased risk of
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poor mental health in pregnancy (Pooler, Perry, &
Ghandour, 2013). According to the Developmental Ori-
gins of Health and Disease hypothesis, maternal stress
increases risk of adverse birth outcomes and poor later
health in offspring (Gluckman, Buklijas, & Hanson,
2016). Consistent with this hypothesis, prenatal depres-
sion is associated with preterm birth and low birth
weight (Grote et al., 2010), as well as poorer offspring
mental and physical health in later life (Davalos,
Yadon, & Tregellas, 2012). These effects could occur
through a combination of prenatal and postnatal biologi-
cal and behavioral factors, such as in utero exposure to
stress hormones and differences in behavioral responsive-
ness to offspring (eg, differences in breastfeeding or care-
giving behavior; Conching & Thayer, 2019). It is possible
that COVID-19-associated impacts on stress, including
financial stress, could contribute to elevated depression
among pregnant women, and potentially also to adverse
developmental programming in offspring. However, the
extent to which financial stress may impact maternal
mental health, including depression risk, during the
COVID-19 pandemic has yet to be determined.

As a first step toward determining whether financial
stress resulting from the pandemic could potentially
affect maternal and offspring health via impacts on
maternal depression, here we assess whether financial
worries related to the COVID-19 pandemic is associated
with depression symptoms among pregnant women liv-
ing in the United States.

2 | METHODS

Data come from the COVID-19 and Reproductive Effects
(CARE) study, an online survey that was administered to
a convenience sample recruited using informational
flyers shared through social media (Facebook, Twitter,
Reddit) and to U.S.-based contacts working in maternal
health. Zip code data were collected to assess participant
distribution. Data reported here were collected from
April 16 to 30 (N = 2099). This study received ethical
approval from Dartmouth College (STUDY00032045).

2.1 | Financial stress

Participants were asked to rate whether they agreed or dis-
agreed (Likert question; five options ranging from strongly
disagree to strongly agree) with the statement “I am wor-
ried about my financial situation due to the COVID-19 cri-
sis.” Participants who stated that they agreed or strongly
agreed with the statement were classified as having experi-
enced COVID-19-related financial stress.

2.2 | Depression symptoms

Depression symptoms were screened using the Edin-
burgh Postnatal Depression Survey (EPDS). Depression
symptoms were analyzed according to clinically signifi-
cant depression criteria for pregnant women (cut-point
≥15; Matthey, Henshaw, Elliott, & Barnett, 2006).

2.3 | Covariates

Participant age (years), education (less than a bachelor's
degree, a bachelor's degree, or a degree beyond a bachelor's
degree), household income (USD; <$49 999, $50 000-
$99 999, or $100000+), household size (number of people),
household composition (living with partner; living with par-
ents/in-laws), previous birth (yes/no), current gestational
week during survey, and self-reported health (poor or fair/
good or excellent) were analyzed as potential covariates.
Race/ethnicity was also analyzed as a potential covariate and
measured via self-report according to the Office of Manage-
ment and Budget Standards (https://www.govinfo.gov/
content/pkg/FR-1997-10-30/pdf/97-28653.pdf). Native
Hawaiian/Pacific Islander participants were re-classified as
“Other” due to a small sample size (N= 3). Gestational week
and household size were not significantly associated with
COVID-19-related financial stress or depression and so were
not included in the regressionmodel.

2.4 | Statistical analysis

Data analyses were conducted using Stata 15.1. All continu-
ous variables exhibited normal distributions, with skewness
values within approximately ±0.5 and kurtosis values within
approximately ±3. Sample descriptive statistics were calcu-
lated and bivariate analyses were conducted to evaluate sig-
nificant differences in study covariates according to COVID-
19-related financial worries. A multivariate logistic regres-
sionmodel was used to evaluate whether financial stress was
associated with increased likelihood of a clinically significant
depression score, adjusting for maternal age, previous birth,
self-rated health, race/ethnicity, education, household
income, and household composition. Multicollinearity was
not detected; all VIF values were in an acceptable range of
1.02 to 1.43. Hosmer and Lemeshow's goodness of fit test
indicated themodel fit the data well (Prob > chi2 = 0.73).

3 | RESULTS

Participants were distributed across all 50 U.S. states, and
one participant lived in the U.S. territory of Puerto Rico
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(Figure S1). Twenty-four percent of the sample had a clini-
cally significant depression score, while 43% of the sample
were worried about their financial situation due to COVID-
19 (Table 1). Age, previous birth, race/ethnicity, self-rated
health, household income, education, living with partner,

living with parents or in-laws all significantly varied
according to COVID-19-related financial worries.

Women who were concerned about their financial sit-
uation were more than twice as likely to have a clinically
significant depression score (adjusted Odds Ratio [aOR]:

TABLE 1 Summary statistics of study sample

Entire sample
(N = 2099)

Expressed COVID-19-
related financial
worries (N = 896)

Did not express
COVID-19-related
financial worries
(N = 1203) P value

Age (years) 31.3 (4.4) 31.0 (4.5) 31.5 (4.3) .01

Weeks pregnant 26.4 (9.0) 26.4 (8.9) 26.4 (9.2) .99

Previous birth .02

Yes 1038 (49.5%) 417 (46.5%) 621 (51.6%)

No 1061 (50.6%) 479 (53.5%) 582 (48.4%)

Race/ethnicity

White 1814 (86.4%) 749 (83.6%) 1065 (88.5%) .03

Hispanic/Latino 133 (6.3%) 74 (8.3%) 59 (4.9%)

African American 31 (1.5%) 15 (1.7%) 16 (1.3%)

Asian 70 (3.3%) 32 (3.6%) 38 (3.2%)

American Indian/Alaska 12 (0.6%) 6 (0.7%) 6 (0.5%)

Native
Other

39 (1.9%) 20 (2.2%) 19 (1.6%)

Self-rated health .006

Poor/fair 150 (7.2%) 80 (8.9%) 70 (5.8%)

Good/excellent 1926 (92.9%) 816 (91.1%) 1133 (94.2%)

Household income

$ < 49 999 256 (12.2%) 175 (19.5%) 81 (6.7%)

$50-99 000 695 (33.1%) 317 (35.4%) 378 (31.4%)

$100 000+ 1148 (54.7%) 404 (45.1%) 744 (61.9%) <.001

Education

Less than bachelor's degree 492 (23.4%) 279 (31.2%) 213 (17.7%) <.001

Bachelor's degree 730 (34.8%) 280 (31.3%) 450 (37.4%)

Degree beyond bachelor's 877 (41.8%) 337 (37.6%) 540 (44.9%)

Household size 2.9 (1.1) 2.9 (1.2) 2.8 (1.0) .40

Living with partner .004

Yes 2010 (95.8%) 848 (94.7%) 1162 (96.6%)

No 89 (4.2%) 48 (5.4%) 41 (3.4%)

Live with parents/in-laws .003

Yes 120 (5.7%) 67 (7.5%) 53 (4.4%)

No 1979 (94.3%) 829 (92.5%) 1150 (95.6%)

Clinically significant
depression (EPDS ≥ 15)

Yes 496 (23.6%) 295 (32.9%) 201 (16.7%) <.001

No 1603 (76.4%) 601 (67.1%) 1002 (83.3%)

Note: P values report significant differences in sample characteristics by whether or not participants expressed financial worries due to the
COVID-19 pandemic (yes/no) in chi-squared tests (categorical variables) and t tests (continuous variables).
Bold values = P < .05.
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2.23, 95% CI = 1.80, 2.77, P < .001, adjusted model
R2 = 0.06; Figure 1). Better self-rated health was associ-
ated with significantly lower likelihood of depression
(aOR: 0.37, 95% CI 0.26, 0.52, P < .001), while living with
parents or in-laws was associated with higher likelihood
of depression (aOR: 1.58, 95% CI 1.023, 2.42, P = .037).

4 | DISCUSSION

Over 40% of the sample reported that the COVID-19 crisis
had caused them to worry about their financial situation.
Financial stress caused by the COVID-19 pandemic was
significantly associated with twice the likelihood of having
clinically significant depression. These effects were inde-
pendent of other common predictors of depression in preg-
nancy, including household income. Living with parents or
in-laws, which was significantly more common among
lower income participants (lowest income category:
45 (14.7%), middle income category: 44 (5.6%), highest
income category: 51 (4.0%), χ2 (2) = 50.3, P < .001), and

among those who reported COVID-19-related financial
stress (Table 1), was also associated with increased likeli-
hood of depression. While COVID-19 financial stress was
more common among lower-income participants (Table 1),
the fact that this variable was associated with depression
even after adjusting for income suggest that even higher-
income individuals who experience COVID-19-associated
financial stress are at risk of developing depression.

High childcare costs, a lack of federally mandated
paid maternity leave, and high maternity care costs exert
an economic toll on American families. During the
COVID-19 pandemic these financial stressors have only
increased, with record unemployment. Moreover, shifts
to telehealth and associated barriers to effective patient-
provider communication can increase the chance that
maternal depression may go undetected and untreated
(Thayer & Gildner, In review). Maternal depression as a
result of financial stress could potentially impact perina-
tal birth outcomes, thereby having long-term impacts on
offspring health (Bogin & Varea, 2020). Studies evaluat-
ing the impacts of the pandemic on children born during

FIGURE 1 Adjusted odds ratios and 95% confidence intervals from logistic regression model predicting clinically significant depression

symptoms in pregnancy (EPDS ≥ 15; N = 2099)
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this time should focus on phenotypes known to be
affected by prenatal stress, including birth size, changes
in stress physiology functioning, cellular aging, and social
and cognitive development (Suarez et al., 2018; Thayer,
Wilson, Kim, & Jaeggi, 2018).

While there are many strengths to this analysis,
including a large sample size, limitations exist. This anal-
ysis is cross-sectional, meaning that this association can-
not be interpreted as causal. This convenience sample is
also not nationally representative, particularly with
respect to socioeconomic and ethnic diversity (Martin,
Hamilton, Osterman, & Driscoll, 2019). Additional
research with more diverse samples is needed.

In sum, our findings suggest that the severe financial
impacts of the COVID-19 pandemic have affected mental
health for pregnant women living in the U.S. Human biol-
ogists should consider the long-term impacts of COVID-
19-related stressors—including financial stress—on
maternal and offspring health (Gildner & Thayer, 2020).
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