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Objective: This study evaluated whether COVID-19 pandemic-related health, healthcare
and economic factors during pregnancy are associated with prenatal depression and
anxiety.

Methods: We conducted a cross-sectional study of 6,628 pregnant members of Kaiser
Permanente Northern California who responded to a survey between 22 June and 30
September 2020. The survey included questions about depression (Patient Health
Questionnaire) and anxiety (Generalized Anxiety Disorder) symptoms and COVID-19-
related health and healthcare (e.g., had COVID-19) and economic (e.g., food insecurity)
factors.

Results: Over one third of individuals reported depression (25% mild, 8% moderate, 3%
severe) or anxiety (22% mild, 8% moderate, 5% severe) symptoms. In multivariable
analyses, COVID-19 during pregnancy, employment with greater risk of COVID-19,
distress over changes in prenatal care, job loss, changes in childcare and food
insecurity were associated with greater odds of prenatal depression or anxiety.

Conclusion: Findings suggest the COVID-19 pandemic may have severe mental health
repercussions for pregnant individuals. Support services for pregnant individuals
experiencing these COVID-19-related factors and monitoring of those who had
moderate/severe prenatal depression and anxiety symptoms during the COVID-19
pandemic is warranted.
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INTRODUCTION

The coronavirus pandemic (COVID-19) has had a tremendous impact worldwide. At the time of
publication of this paper, there have been >76 million confirmed cases and nearly 900,000 deaths in
the US alone (1). While these data demonstrate the enormous impact on morbidity and mortality directly
related to infection, the pandemic has triggered social, behavioral and economic changes that may also have
psychological effects. Since the pandemic has started, an increasing amount of research has documented the
mental health impacts of the COVID-19 pandemic, including on depression and anxiety (2–4).

Edited by:
Franco Mascayano,

Columbia University, United States

Reviewed by:
Jose Moya,

Pontificia Universidad Católica de
Chile, Chile

Jennifer Morales-Cruz,
Ponce Health Sciences University,

Puerto Rico

*Correspondence:
Lyndsay A. Avalos

Lyndsay.A.Avalos@kp.org

This Original Article is part of the IJPH
Special Issue “The Impact of the

COVID-19 Pandemic on
Mental Health”

Received: 25 August 2021
Accepted: 17 March 2022
Published: 04 May 2022

Citation:
Avalos LA, Nance N, Badon SE,
Young-Wolff K, Ames J, Zhu Y,

Hedderson MM, Ferrara A, Zerbo O,
Greenberg M and Croen LA (2022)
Associations of COVID-19-Related
Health, Healthcare and Economic
Factors With Prenatal Depression

and Anxiety.
Int J Public Health 67:1604433.
doi: 10.3389/ijph.2022.1604433

Int J Public Health | Owned by SSPH+ | Published by Frontiers May 2022 | Volume 67 | Article 16044331

International Journal of Public Health
ORIGINAL ARTICLE

published: 04 May 2022
doi: 10.3389/ijph.2022.1604433

http://crossmark.crossref.org/dialog/?doi=10.3389/ijph.2022.1604433&domain=pdf&date_stamp=2022-05-04
http://creativecommons.org/licenses/by/4.0/
mailto:Lyndsay.A.Avalos@kp.org
https://doi.org/10.3389/ijph.2022.1604433
https://doi.org/10.3389/ijph.2022.1604433


The potential impact of the COVID-19 pandemic on the mental
health of pregnant individuals is important to understand.
Pregnancy is an extremely vulnerable period given the increased
susceptibility to adverse health effects for both the mother and
offspring. Pregnant individuals have experienced distinct concerns
and challenges during the pandemic. Concerns about fewer prenatal
visits, cancellation of labor and delivery classes, virtual visits, and the
possibility of heightened risks of adverse pregnancy and child
outcomes associated with COVID-19 (5) may lead to increases in
psychological distress for pregnant individuals. In addition, a
household member with COVID-19 and employment that may
increase the risk of exposure to infection may have a similar impact
on prenatal psychological distress. The stay-at-home orders and
shelter-in-place advisories implemented to control and reduce the
spread of the virus (6) not only resulted in physical and social
isolation from family and friends but also led to business closures
and the highest US unemployment rate recorded (7). Loss of
employment by a pregnant woman or her partner when the need
for economic security is great may have a significant impact on her
mental health (8). It may also lead to other stressors such as food
insecurity (9) that may increase psychological distress (9). The
closure of schools and day cares left families who did not lose
their jobs struggling to find childcare and often facing dramatic
increases in childcare costs. These COVID-19-related health,
healthcare and economic factors are all likely to compound
psychological distress specifically depression and anxiety in
pregnant individuals.

Depression and anxiety during pregnancy can have significant
negative consequences for both the parent and baby (10–16).
Thus, there is a need to understand the most salient COVID-19-
related factors contributing to prenatal depression and anxiety to
prevent the emergence of severe mental illness and identify areas
for targeted interventions and treatments. This study evaluates
associations between COVID-19-related health, healthcare
changes and economic factors with anxiety and depression
symptoms in pregnant individuals seeking prenatal care in
Kaiser Permanente Northern California (KPNC), a large
integrated healthcare delivery system.

METHODS

Setting and Study Design
This cross-sectional study was conducted in Kaiser Permanente
Northern California (KPNC), a large integrated health care
delivery system that provides comprehensive medical care to
over 4.5 million members. All 15 regional service centers (with 48
associated office facilities) have Obstetrics and Gynecology and
Behavioral Medicine/Psychiatry Departments. KPNC members
include individuals covered by employer-sponsored insurance
plans, the insurance exchange and Medicaid. Coverage is
provided for approximately 30% of the northern California
population. KPNC members are socio-demographically similar
to the population living in the geographic area (17). KPNC
maintains comprehensive electronic health records (EHR).

Beginning on June 22, 2020 pregnant KPNC members were
invited to participate in a KPNC COVID-19 Pregnancy Study

(18). The survey collected information on depression and anxiety
symptoms, as well as COVID-19-related health, healthcare and
economic factors. Pregnant individuals 18 years of age or older
and English-speaking were identified from the EHR and recruited
via email. At the initial survey launch, all eligible individuals were
contacted via email and invited to complete a brief, web-based
survey. Every 2 weeks thereafter, all newly eligible individuals
were emailed a study invitation. Individuals who did not respond
to the initial email invitation received email reminders 7 and
14 days after the initial emails were sent. Participants who started
but did not complete the survey received two email reminders, at
7 and 14 days after starting the survey. While study recruitment is
ongoing, this study reports on data collected from 6,628
individuals who were at any stage of pregnancy between 1
January 2020 through 30 September 2020.

The Institutional Review Board of KPNC approved all study
procedures and individuals indicated informed consent by
completing the survey after reviewing the consent information
in the recruitment email (protocol number 1600113-11).

Measures
Outcomes
Depression: The Patient Health Questionnaire (PHQ-8) (18) is a
depression screener that has been validated in perinatal
populations (19, 20) with high sensitivity (77%) and specificity
(62%) (19) and was used to assess depression symptoms in the
past 2 weeks. Scores range from 0 to 24 and were categorized as 1-
4 (none to minimal depression), 5-9 (mild depression ), 10-14
(moderate depression), and 15-24 (severe depression).

Anxiety: General Anxiety Disorder Scale (GAD-7) (21) has
been validated in prenatal populations (22) with good sensitivity
(76%) and specificity (73%) (22) and was used to measure anxiety
symptoms in the past 2 weeks. Scores range from 0 to 21 and are
categorized as minimal/none (0–4), mild (5–9), moderate
(10–14), and severe (15–20) (23) anxiety.

Exposures
Health and healthcare factors: Individuals were asked if a
healthcare provider had told them that they had or likely had
COVID-19 during their pregnancy (COVID-19 in pregnancy;
y/n); if a member of their household had or probably had
COVID-19 (Household member had COVID-19; y/n);
whether their job put them at increased risk of COVID-19
(high-risk employment; y/n); and how distressed they were
about changes to their prenatal care due to the COVID-19
pandemic (moderately/extremely vs. not at all/mildly).

Economic factors: All questions addressing economic factors
referred to the time frame of “since becoming aware of the
COVID-19 pandemic”. Individuals were asked if they lost
their job permanently, temporarily or reduced their work
hours (lost job/reduced hours; y/n), if their spouse lost their
job permanently, temporarily or reduced their work hours
(partner lost job/reduced hours; y/n), if their childcare was
impacted such that they had difficulty arranging childcare or
had to pay more (childcare challenges; y/n). The validated 2-item
Hunger Vital Sign screener was used to assess food insecurity
(24). Food insecurity (y/n) was defined as responding often true
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or sometimes true (vs. never true) to either 1) worried that food
would run out before getting more money or 2) the food they
bought did not last and they didn’t have enough money to
get more.

Covariates
Demographic and health characteristics were ascertained from
KPNC’s electronic health records (EHR) and include: race/
ethnicity (Black, Latina, Asian, Other, White) maternal age at
delivery (<25, 25–29, 30–34, 35+ years), insurance status
(Medicaid/public, private), trimester at survey completion
(trimester one/ two or three), parity (nulliparous, one, 2+
previous births), and history of a depression or anxiety
disorder in the 3 years prior to pregnancy [anxiety (ICD-10
codes: F06.4, F40, F41, F42, F43.22, F43.23, O99.34) or
depression (ICD-10 codes: F32.0-4,F32.8-9, F33.0-3, F34.1,
F43.21, F43.23, F53.0, O90.6, O99.34)].

Statistical Analysis
Inverse probability weighting was used to account for survey non-
response (21% response rate). Inverse probability weights for
survey response were calculated using predicted probabilities
from a logistic regression model including variables expected
to be associated with survey response (race/ethnicity category,
insurance type, parity, history of depression or anxiety diagnosis,
trimester of pregnancy at the start of the COVID-19 pandemic),
additional variables strongly associated with depression or
anxiety symptoms (maternal age), and an interaction term for
race/ethnicity category and insurance type. Weights ranged from
1.74 to 40.24 in individuals who completed the survey. For the 14
individuals with weights greater than 20, weights were truncated
at 20.

Weighted percentages were calculated for all categorical
measures overall and by depression and anxiety severity status.
For individuals with missing data for the exposure or covariates we
used multiple imputation by chained equations (MICE) (25) with
100 imputations to impute missing values. After imputation,
weighted multinomial logistic regression models (using the
glogit option in the SAS logistic PROC) were run for each
imputed dataset excluding participants with missing outcomes
values for the respective models (n = 36 for prenatal depression
and n = 44 for prenatal anxiety). Results were combined using
Rubin’s rules (26). Crude point and interval estimates of odds ratios
of depression (severe, moderate, mild vs. none) and anxiety (severe,
moderate, mild vs. none) associated with each COVID-19-related
factor were conducted. Adjusted models included all covariates
(maternal age, parity, insurance status, history of a depression or
anxiety disorder, race/ethnicity, and trimester at survey
completion) and COVID-19-related factors. Analyses were
conducted in SAS version 9.4 (SAS Institute INC, Cary NC).

RESULTS

Of the individuals in our study, 66% were 30 years of age or older,
8% had Medicaid insurance, and 18% had a history of depression
or anxiety. Individuals reported several COVID-19 pandemic-

related health and healthcare factors (2% reported COVID-19
infection during pregnancy, 4% reported a household member
who had COVID-19 infection, 16% reported high-risk
employment, 26% reported moderate/extreme distress related
to changes in prenatal care) and economic factors (23% lost
their job, 23% reported that a partner lost their job, 26% reported
childcare challenges, and 19% reported food insecurity)
(Table 1).

Supplemental Table S1 documents several sociodemographic
differences between study participants and non-responders.
Compared to individuals who did not complete the survey,
those who did were more likely to be White (51% vs. 33%),
less likely to haveMedicaid (8% vs. 10%), more likely to be in their
first pregnancy (37% vs. 29%), and less likely to be in their first
trimester of pregnancy when the survey was completed (12% vs.
30%). There were no differences by history of depression or
anxiety.

Prevalence of Depression and Anxiety
Symptom Severity
Overall, 36% of the individuals reported depression symptoms
(mild: 25%, medium: 8%, severe: 3%; Table 1) and 35%
reported anxiety symptoms (mild: 22%, moderate: 8%, and
severe 5%; Table 2). A quarter (25%, n = 1,559) of the
individuals reported mild to severe symptoms of both
depression and anxiety.

COVID-19-Related Health, Healthcare and
Economic Factors and Depression and
Anxiety
Health and healthcare factors: Individuals who reported
having COVID-19 during pregnancy were more likely than
individuals who did not to report moderate and severe
depression (moderate: 16% vs. 8%, severe: 11% vs. 3%) and
severe anxiety symptoms (13% vs. 4%) (Tables 1, 2,
respectively). Compared to individuals without high-risk
employment, individuals with high-risk employment were
more likely to have severe depression (8% vs. 3%) and
moderate (13% vs. 7%) or severe (8% vs. 3%) anxiety.
Compared to individuals who reported mild/no distress due
to prenatal care changes, individuals who reported moderate/
extreme distress were more likely to report depressive
symptoms across all levels of severity (mild: 32% vs. 22%,
moderate: 14% vs. 6%, severe: 7% vs. 1%) and anxiety (mild:
29% vs. 19%, moderate: 14% vs. 5%, severe: 9% vs. 1%).

Economic Factors: Although individuals impacted by
pandemic-related economic factors (job loss, partner job loss,
and childcare) had a higher prevalence of depression and anxiety
overall compared to individuals not impacted by these factors
there were few differences by severity (Tables 1, 2). However,
compared to individuals with no food insecurity, individuals with
food insecurity were more likely to have higher depression
severity (mild: 32% vs. 23%, moderate: 15% vs. 7%, severe:
10% vs. 2%) and anxiety severity (mild: 29% vs. 20%,
moderate: 13% vs. 7%, severe: 11% vs. 2%).

Int J Public Health | Owned by SSPH+ | Published by Frontiers May 2022 | Volume 67 | Article 16044333

Avalos et al. COVID-19 and Prenatal Mental Health



TABLE 1 | Demographic characteristics and COVID-19-related factors of the sample, overall and by depression severity.

Depression

Total None Mild Moderate Severe

n (weighted column %) n (weighted row %) n (weighted row %) n (weighted row %) n (weighted row %)

Overall 6592 (100) 4338 (64) 1597 (25) 477 (8) 180 (3)
Characteristics
Maternal age (years)
<25 326 (8) 150 (47) 104 (30) 42 (14) 30 (9)
25–29 1332 (25) 841 (62) 316 (24) 125 (10) 52 (4)
30–34 2839 (41) 1951 (67) 658 (24) 179 (7) 51 (2)
35+ 2093 (25) 1397 (67) 518 (25) 131 (6) 47 (2)
Missing 2 (0.1) 1 (50) 1 (50) 0 (0) 0 (0)
Race/ethnicity
Black 242 (7) 125 (50) 71 (30) 27 (12) 19 (9)
Latina 1333 (27) 848 (62) 316 (24) 122 (10) 47 (4)
Asian 1442 (24) 988 (68) 331 (23) 93 (7) 30 (2)
Other 104 (2) 59 (54) 31 (33) 8 (8) 6 (5)
White 3222 (35) 2164 (67) 776 (24) 208 (7) 74 (3)
Missing 249 (5) 154 (60) 72 (30) 19 (7) 4 (2)
Trimester at survey completion
1st/2nd 4185 (67) 2732 (43) 1027 (17) 313 (6) 113 (2)
3rd 2407 (33) 1606 (21) 570 (8) 164 (2) 67 (1)
Parity
0 2027 (25) 1358 (16) 498 (6) 122 (2) 49 (1)
1 2074 (32) 1384 (21) 470 (7) 157 (3) 63 (1)
2+ 897 (14) 588 (9) 213 (3) 69 (1) 27 (0.5)
Missing 1594 (29) 1008 (18) 416 (8) 129 (3) 41 (1)
Insurance status
Medicaid/Public 311 (8) 173 (5) 89 (2) 31 (1) 18 (1)
Private 6223 (90) 4131 (59) 1490 (22) 442 (7) 160 (3)
Unknown 58 (2) 34 (1) 18 (58) 5 (0.1) 2 (0.1)
History of a depression or anxiety disorder
Yes 1307 (18) 686 (9) 396 (5) 148 (2) 77 (1)
No 5285 (82) 3652 (55) 1201 (19) 329 (6) 103 (2)

COVID-19 pandemic-related Factors
Health and Healthcare Factors
COVID-19 in pregnancy
Yes 108 (2) 60 (49) 24 (24) 15 (16) 9 (11)
No 6484 (98) 4278 (64) 1573 (25) 462 (8) 171 (3)
Household member had COVID-19
Yes 242 (4) 133 (51) 70 (28) 25 (12) 14 (8)
No 6350 (96) 4205 (65) 1527 (24) 452 (8) 166 (3)
High-risk employment
Yes 1023 (16) 573 (54) 286 (28) 99 (10) 65 (8)
No 5569 (84) 3765 (66) 1311 (24) 378 (8) 115 (3)
Distress due to prenatal care changes
Moderately/Extremely 1676 (26) 828 (47) 532 (32) 212 (14) 104 (7)
Mildly/Not at all 4165 (62) 3011 (71) 899 (22) 206 (6) 49 (1)
Missing 751 (12) 499 (64) 166 (22) 59 (9) 27 (5)

Economic Factors
Lost job
Yes 1409 (23) 823 (56) 394 (29) 129 (10) 63 (6)
No 5183 (77) 3515 (67) 1203 (23) 348 (7) 117 (3)
Partner lost job
Yes 1464 (23) 888 (58) 391 (28) 122 (9) 63 (5)
No 5128 (77) 3450 (66) 1206 (24) 355 (8) 117 (3)
Childcare challenges
Yes 1750 (26) 1080 (60) 462 (26) 148 (9) 60 (5)
No 4778 (73) 3209 (65) 1125 (24) 325 (8) 119 (3)
Missing 67 (1) 49 (73) 10 (17) 4 (8) 1 (2)
Food Insecurity
Yes 964 (19) 424 (43) 305 (32) 143 (15) 92 (10)
No 5605 (81) 3896 (69) 1288 (23) 334 (7) 87 (2)
Missing 23 (0.4) 18 (81) 4 (15) 0 (0) 1 (4)

Int J Public Health | Owned by SSPH+ | Published by Frontiers May 2022 | Volume 67 | Article 16044334

Avalos et al. COVID-19 and Prenatal Mental Health



TABLE 2 | Demographic characteristics and COVID-19-related factors of the sample overall and by anxiety severity.

Anxiety

Total None Mild Moderate Severe

n (weighted column %) n (weighted row %) n (weighted row %) n (weighted row %) n (weighted row %)

Overall 6584 (100) 4439 (65) 1469 (22) 461 (8) 215 (3)
Characteristics
Maternal age
<25 327 (8) 167 (51) 82 (24) 58 (19) 20 (6)
25–29 1331 (25) 879 (65) 265 (20) 115 (9) 72 (6)
30–34 2837 (41) 1960 (69) 650 (22) 158 (6) 69 (3)
35+ 2087 (25) 1431 (69) 472 (23) 130 (6) 54 (2)
Missing 2 (0.1) 2 (100) 0 (0) 0 (0) 0 (0)
Race/ethnicity
Black 243 (7) 132 (52) 61 (26) 30 (13) 20 (9)
Latina 1333 (27) 846 (63) 295 (22) 132 (11) 60 (5)
Asian 1435 (24) 1039 (73) 290 (20) 75 (5) 31 (2)
Other 104 (2) 64 (59) 25 (27) 12 (11) 3 (3)
White 3222 (35) 2180 (68) 751 (23) 197 (6) 94 (3)
Missing 247 (5) 178 (71) 47 (20) 15 (6) 7 (2)
Trimester at survey completion
1st/2nd 4181 (67) 2857 (67) 910 (21) 286 (8) 128 (4)
3rd 2403 (33) 1582 (65) 559 (24) 175 (8) 87 (4)
Parity
0 2024 (25) 1375 (67) 451 (23) 144 (8) 54 (3)
1 2070 (32) 1372 (65) 487 (23) 135 (7) 76 (4)
2+ 897 (14) 591 (66) 201 (22) 65 (8) 40 (5)
Missing 1593 (29) 1101 (68) 330 (20) 117 (9) 45 (3)
Insurance Status
Medicaid/Public 311 (8) 189 (60) 73 (24) 26 (8) 23 (8)
Private 6215 (90) 4217 (67) 1380 (22) 430 (8) 188 (3)
Unknown 58 (2) 33 (55) 16 (28) 5 (10) 4 (6)
History of a depression or anxiety disorder
Yes 1306 (18) 662 (48) 393 (30) 158 (13) 93 (9)
No 5278 (82) 3777 (70) 1076 (20) 303 (7) 122 (3)

Health and Healthcare Factors
COVID-19 in pregnancy
Yes 108 (2) 59 (48) 33 (32) 8 (7) 8 (13)
No 6476 (98) 4380 (67) 1436 (22) 453 (8) 207 (4)
Household member had COVID-19
Yes 244 (4) 151 (59) 64 (26) 19 (9) 10 (6)
No 6340 (96) 4288 (67) 1405 (22) 422 (8) 205 (4)
High-risk employment
Yes 1021 (16) 580 (55) 246 (24) 123 (13) 72 (8)
No 5563 (84) 3859 (69) 1223 (22) 338 (7) 143 (3)
Distress due to prenatal care changes
Moderately/Extremely 1676 (26) 819 (47) 500 (29) 223 (14) 134 (9)
Mildly/Not at all 4166 (62) 3134 (75) 798 (19) 181 (5) 53 (1)
Missing 742 (12) 486 (64) 171 (23) 57 (8) 28 (5)

Economic Factors
Lost job
Yes 1408 (23) 873 (61) 345 (24) 122 (10) 68 (5)
No 5176 (77) 3566 (68) 1124 (21) 339 (7) 147 (3)
Partner lost job
Yes 1461 (23) 899 (60) 365 (25) 126 (10) 71 (5)
No 5123 (77) 3540 (68) 1104 (21) 335 (7) 144 (3)
Childcare challenges
Yes 1746 (26) 1078 (60) 462 (26) 128 (8) 78 (5)
No 4775 (73) 2214 (69) 995 (20) 332 (8) 134 (3)
Missing 63 (1) 47 (73) 12 (20) 1 (1) 3 (6)
Food Insecurity
Yes 960 (19) 453 (47) 280 (29) 130 (13) 97 (11)
No 5602 (81) 3967 (71) 1187 (20) 331 (7) 117 (2)
Missing 22 (0.3) 19 (88) 2 (9) 0 (0) 1 (4)
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Associations Between COVID-19-Related
Health, Healthcare Changes and Economic
Factors and Depression and Anxiety
Crude estimates are reported in Supplementary Tables S2A, S2B
and multivariable adjusted estimates for the associations of COVID-
19-related factors and depression and anxiety are reported in
Figure 1A (depression) and Figure 1B (anxiety) and below.

Health and Healthcare Factors
Individuals who reported having COVID-19 during pregnancy
had increased odds of anxiety symptoms [mild (aOR: 1.93, 95%

CI: 1.17, 3.18), severe (aOR: 3.68, 95% CI: 1.36, 9.966)] compared
to individuals without COVID-19 during pregnancy (Figure 1A).
Increased odds of moderate and severe depression were also
noted, but with less precise estimates. A non-significant elevated
association was found between having a household member with
COVID-19 and depression across severity but not anxiety. High-
risk employment was associated with increased odds of severe
depression (aOR: 2.34, 95% CI:1.57, 3.48), and moderate and
severe anxiety moderate (aOR: 1.75, 95% CI: 1.34, 2.29), severe
(aOR: 2.27, 95% CI: 1.57, 3.27). Distress due to changes in
prenatal care was significantly associated with higher odds of
depression and anxiety with the largest effect estimates at the

FIGURE 1 | (A) Adjusted odds ratios for the relationship between COVID-19-related health and healthcare factors and prenatal depression (N = 6592) and anxiety
(N = 6584) (California, United States, 2020). (B) Adjusted odds ratios for the relationship between COVID-19-related economic factors and prenatal depression (N =
6592) and anxiety (N = 6584) (California, United States, 2020).
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moderate and severe levels [depression: mild (aOR: 1.96, 95% CI:
1.68, 2.29), moderate (aOR: 3.2, 95%CI: 2.5, 4.1) and severe (aOR:
5.92, 95% CI: 3.87, 9.06); anxiety: mild (aOR: 2.3, 95% CI:1.96,
2.71), moderate (aOR: 3.91, 95% CI: 3.05, 5.02) and severe (aOR:
9.04, 95% CI: 6.12, 13.36)].

Economic Factors
Individuals who lost their job had higher odds of depression, but
not anxiety compared to individuals who did not lose their job;
however, the estimate for severe depression was less precise
[depression: mild (aOR: 1.24, 95% CI:1.06, 1.46), moderate
(aOR: 1.31, 95% CI: 1.01, 1.7) and severe (aOR: 1.48, 95% CI:
0.97, 2.25)] (Figure 1B). There was no association between a
partner losing their job and the woman’s depression or anxiety.
Individuals with COVID-19-related childcare challenges had
increased odds of depression compared to individuals who did
not have childcare impacted by COVID-19 [mild (aOR: 1.30, 95%
CI: 1.09, 1.56), moderate (aOR: 1.25, 95% CI: 0.93, 1.69) and
severe (aOR: 1.59, 95% CI: 0.99, 2.58) and anxiety (mild (aOR:
1.48, 95%CI: 1.23, 1.78), moderate (aOR: 1.47, 95%CI: 1.06, 2.69)
and severe (aOR: 1.71, 95% CI: 1.11, 2.62)]. Although, the
findings for the association between childcare challenges and
depression were less precise. Food insecurity was significantly
associated with both depression and anxiety with the association
doubling between moderate and severe levels of depression and
anxiety [depression: mild (aOR: 1.84, 95% CI: 1.52, 2.24),
moderate (aOR: 2.58, 95% CI: 1.94, 3.44) and severe (aOR:
5.44, 95% CI: 3.64, 8.14); anxiety: mild (aOR: 1.90, 95% CI:
1.56, 2.32), moderate (aOR: 1.99, 95% CI: 1.47, 2.69) and severe
(aOR: 4.26, 95% CI: 2.95, 6.15)].

DISCUSSION

This cross-sectional study examined the associations of several
COVID-19 pandemic-related health, healthcare and economic
factors with depression and anxiety symptoms in pregnant
individuals during the first 6 months of the COVID-19
pandemic and height of stay-at-home orders. More severe
symptoms of prenatal depression and/or anxiety were
associated with self-report of COVID-19, employment
increasing the risk of COVID-19, distress over changes in
prenatal care, job loss, childcare challenges, and food
insecurity. This study evaluated a larger number of COVID-
19-related factors than previously assessed. In addition, previous
research has not assessed the impact of COVID-19-related factors
on prenatal depression and anxiety symptom severity, which is
important for identifying those at greatest risk.

Elucidating risk factors for adverse mental health during
pregnancy is of extreme significance as prenatal depression
and anxiety can have detrimental impacts on the health of
both mother and child. For example, individuals with prenatal
depression and anxiety are at increased risk for unhealth maternal
behaviors (e.g., diminished self-care, substance use) (10, 13–16,
27–29), preterm birth, low, birthweight, small-for-gestational age
(SGA) neonates (10, 14, 29), and emotional and behavioral
problems in the offspring (27, 28). Heightened prenatal

depression and anxiety symptoms also increase the risk of
postpartum depression (30, 31). Maternal self-harm and
suicide is the leading cause of deaths in postpartum
individuals (13, 16). Identifying factors that increase the risk
of prenatal depression and anxiety may help develop targeted
interventions to improve the health of pregnant individuals and
their children.

COVID-19-Related Health and Healthcare
Factors
Our finding of the associations of self-reported COVID-19 and
employment in a job with high-risk of COVID-19 exposure with
prenatal depression and anxiety severity is consistent with other
reports in pregnant individuals (32) and other populations (33,
34). In general, people with high-risk employment report more
fatigue, health worries and fear (35). These findings support
consideration of high-risk employment as a risk factor for
mental health disorders in pregnancy, for use in depression/
anxiety screening strategies.

We documented escalating severity of depression and anxiety
symptoms associated with distress over COVID-19-related
changes in prenatal care. These findings are similar to other
studies documenting COVID-19-related changes in prenatal care
and greater psychological distress (33, 36–38). The COVID-19
pandemic forced rapid implementation of hybrid models of care
that were developing prior to the pandemic. Provider and
healthcare system recognition of the psychological distress
associated with changes to prenatal care should consider this
when evaluating which care-delivery modifications to implement
as standard prenatal care post pandemic or in future public health
emergencies.

COVID-19 Related Economic Factors
Previous research on the association of job loss or loss of source of
income due to COVID-19 with prenatal depression and anxiety
has reported mixed results (32, 33, 36, 38, 39). Our study
suggested a relationship between participant’s job loss and
depression, but not anxiety, while partner’s job loss was not
related to psychological distress. However, food insecurity was
strongly associated with prenatal depression and anxiety. This
relationship between food insecurity and prenatal depression has
been previously documented in research conducted prior to the
pandemic (40, 41), yet the magnitude reported in our study (over
5-fold odds of severe depression associated with food insecurity)
exceeds pre-COVID-19 findings (4-fold odds) (40). To our
knowledge this is the first time that food insecurity has been
studied in relation to prenatal anxiety. The strong relationship
between food insecurity and psychological distress has important
implications for clinical guidelines and health policy related to
pregnancy in general, not just limited to times of public health
emergencies. Addressing food insecurity may have a significant
impact on the mental health of pregnant individuals, in addition
to nutritional health. Given that not all food insecure individuals
are eligible for government assistance, research into the
effectiveness of non-governmental forms of food assistance,
such as food banks and nutritional educational programs, is
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needed. Healthcare systems can also help by screening pregnant
individuals for food insecurity and directing individuals to
available resources.

Changes in childcare was also significantly related to increased
odds of depression and anxiety. Other studies of pregnant
individuals during the COVID-19 pandemic have documented
similar findings (32, 38) highlighting the importance of public
policy providing monetary support and childcare options
especially during times of crises.

Limitations
The low survey response rate raises concerns about non-
response bias. However, our analyses were weighted to
account for these differences. It is possible individuals with
higher psychological distress were less likely to participate in the
study and may explain why the prevalence of depression and
anxiety was lower in our sample than has been reported in some,
but not all (4), samples of pregnant individuals during the
COVID-19 pandemic. However, we found that individuals
who completed the survey were slightly more likely to have a
history of depression or anxiety than individuals who did not
complete the survey. Additionally, the cross-sectional study
design limits our ability to establish causation. However, the
likelihood of reverse causation is diminished by two points. It is
unlikely that depression and anxiety led to any of the COVID-
19-related factors with the exception of losing a job.
Additionally, the mental health screeners asked about
symptoms in the past 2 weeks while the time frame for the
COVID-19-related factors reflected anytime since the start of
the pandemic. Further, the depression and anxiety outcomes are
based on symptoms in the past 2 weeks. If the COVID-19
related exposures illicit acute symptoms and the exposures
occurred earlier in pregnancy, our findings may be an
underestimate of the true association. Although this study
sample represents a racially, ethnically, and socio-
economically diverse population representative of Northern
California, generalizability to other populations may be limited.

Strengths
While there have been several studies on the mental health of
pregnant individuals during the COVID-19 pandemic, few
studies have contextualized the impact of COVID-19-related
factors on prenatal depression and anxiety. Additional
strengths include the study’s large sample size, diversity across
sociodemographic characteristics, stages in pregnancy, and
capture of COVID-19-related factors and psychological
distress during the first 6 months of the pandemic and height
of stay-at-home orders.

Conclusion
This study contributes to the growing body of research
documenting the adverse impact of public health
emergencies experienced during pregnancy on maternal
mental health (42–45). Findings from this study suggest
that the COVID-19 pandemic may have severe mental
health repercussions for pregnant individuals, an extremely
vulnerable population. Several COVID-19-related health,

healthcare and economic factors were found to adversely
impact the mental health of pregnant individuals. These
findings provide valuable information for the rapid
development of policy, clinical and healthcare system
interventions to promote the mental health of pregnant
individuals as the COVID-19 pandemic continues and to
effectively prepare for future pandemics. These study
findings may also have broad policy and clinical
implications outside of the US. The known short- and long-
term consequences associated with prenatal psychological
distress highlight the need for support services for pregnant
individuals experiencing these COVID-19 related stressors.
Healthcare systems should consider screening for identified
stressors associated with poor mental health when conducting
depression and anxiety screening and provide the appropriate
interventions. Counseling services, social support and stress-
reduction interventions to promote maternal mental health
should be implemented. Additionally, continued postpartum
monitoring of individuals who had high prenatal depression
and anxiety symptoms during the COVID-19 pandemic and
their children and appropriate interventions are important for
decreasing the risk of the known adverse maternal and child
outcomes associated with poor prenatal mental health.
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