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Abstract

Purpose: Pregnant women are facing numerous COVID-19 related burdens including social 

isolation, financial insecurity, uncertainty about the impact of the virus on fetal development, and 

prenatal care restrictions. We tested the psychometric properties of a new instrument designed to 

assess the extent and types of pandemic-related stress experienced by pregnant women.

Materials and Methods: 4,451 pregnant women from across the U.S. were recruited via social 

media and completed an online questionnaire in April-May 2020. The questionnaire included 

measures of psychological, sociodemographic, and obstetric factors and the new Pandemic

Related Pregnancy Stress Scale (PREPS).

Results: Confirmatory factor analyses of the PREPS showed excellent model fit. Three factors 

-- Perinatal Infection Stress (5 items), Preparedness Stress (7 items), and Positive Appraisal 

(3 items) -- converged and diverged with expected psychological factors, and scales created 

from these factors demonstrated acceptable to good reliability (α’s 0.68-0.86). In addition, mean 

PREPS scores were associated with perceived risk of infection, and with financial and vocational 

COVID-19 related burdens.

Conclusion: The PREPS is a robust instrument to assess multidimensional COVID-19 pandemic 

prenatal stress. It is a valuable tool for future research to examine vulnerability to pandemic stress 

and how this stress may affect women and their offspring.
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Introduction

The COVID-19 public health crisis has dramatically changed the daily lives of pregnant 

women. Following the announcement by the World Health Organization that COVID-19 
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was a global pandemic on March 11, 20201, reports of restrictions on intrapartum care 

(e.g., limitations on accompaniment at delivery, having to wear a face mask during 

birth, no postpartum visitations, cancelled or reduced frequency of antenatal visits) began 

emerging2,3. As knowledge about the effects of COVID-19 during pregnancy was rapidly 

evolving, little reassurance about the risks of the virus or its effect on the fetus and 

the pregnancy was initially available. In addition, women pregnant during the pandemic 

faced various pandemic-related stressors such as social isolation, impoverishment, and risks 

associated with sheltering in place, potentially with an abusive partner4,5.

Preliminary reports suggest that the COVID-19 pandemic and its associated social and 

economic consequences have increased stress and mental health among pregnant women6,7. 

However, there is a lack of systematic research that measures pregnancy specific pandemic

related stress. This is a major concern given the well-documented evidence linking 

elevated stress during pregnancy8, especially stress specific to pregnancy9, as well as 

exposures to disasters occurring during pregnancy10-12, with adverse outcomes including 

birth complications, low birth weight, and preterm birth. The unique storm of psychological 

and social stressors associated with the pandemic -- including diminished social support, 

lack of access to prenatal care, and increased psychological uncertainty -- exposes a critical 

need to develop psychometrically validated instruments for assessing the impact of the 

pandemic on pregnant women. Such instruments will enable examination of stress-related 

effects of the pandemic on pregnant women and their offspring and inform evidence-based 

public health interventions.

As such, the goals of the current study were 1) to test the psychometric properties (i.e, 

construct, convergent and divergent validity, reliability) of an instrument to assess stress 

related to the COVID-19 pandemic experienced by pregnant women and 2) to identify 

how pandemic related burdens including those related to COVID-19 infection (proximity 

to infected people, diagnosis of infection, and perceived risk), prenatal care access, 

employment status, and financial loss are associated with pandemic-related pregnancy stress.

Methods

Participants and Study Design

Between April 24th and May 15th 2020 we recruited a sample of 4,451 pregnant women 

on social media (Facebook, Instagram, & Reddit) for the COVID-19 Pregnancy Experiences 

(COPE) Study -- a longitudinal project to assess psychosocial impacts of the COVID-19 

pandemic on pregnant women and their offspring. Facebook paid advertisement targeted 

women in the U.S. who showed pregnancy related interests. Additionally, research assistants 

posted an identical advertisement for the study on pregnancy-related social media groups 

and pages. The advertisement included a request to share pregnancy-related experiences 

during COVID-19 by completing the COPE Study questionnaire online. The questionnaire, 

which included pregnancy-related and general psychological instruments as well as 

COVID-19 related and obstetric questions, was completed through Qualtrics, a secure online 

survey platform. Inclusion criteria were being currently pregnant, ≥ 18 years old, and able 

to read and write in English. Participants who completed the questionnaire were enrolled in 

Preis et al. Page 2

J Psychosom Obstet Gynaecol. Author manuscript; available in PMC 2021 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



a raffle with a 1/100 chance to win a $100 gift card. The study was approved on April 21, 

2020 by the Institutional Review Board of Stony Brook University (IRB2020-00227).

Measures

The Pandemic-Related Pregnancy Stress Scale (PREPS) is a novel instrument that was 

created by a multidisciplinary research and clinical team with expertise in developing 

validated instruments to assess prenatal maternal stress and coping13. Item themes were 

based on news articles and media interviews regarding women’s experiences during the 

COVID-19 pandemic2,3 as well as the limited research that was available at the time6,7. 

Item wording was tested for face validity by pregnant and non-pregnant women before the 

COPE Study launch. Originally, 17 PREPS items assessed thoughts and concerns pregnant 

women might have due to the COVID-19 pandemic and its related impacts with a response 

scale from 1 = Very Little to 5 = Very Much. Structural analysis of the PREPS based 

on 788 women recruited in April 2020 indicated that 15 of the 17 items comprise three 

interpretable and internally consistent, independent but correlated factors related to stress 

about preparation for birth and the postpartum (e.g., “I am worried that the pandemic could 

ruin my birth plans”, “I am concerned that I am not getting enough healthy food or sleep 

or exercise because of COVID-19 restrictions”), stress related to worries about infection 

(e.g., “I am worried that my baby could get COVID-19 at the hospital after birth”, “I am 

concerned that a COVID-19 infection could harm my pregnancy (such as miscarriage or 

preterm birth)”), and aspects of the pandemic which were experienced favorably (“I feel 

that being pregnant is giving me strength during the pandemic”, “I feel that COVID-19 is 

helping me appreciate my pregnancy more”). These three factors were labeled, respectively: 

PREPS-Preparedness, PREPS-Infection, and PREPS-Positive Appraisal13. The remaining 2 

items, which did not load on any of the three factors, were dropped from further analyses. 

Scale scores were calculated as the mean response of items on the corresponding factor 

(range 1 to 5).

Sociodemographic and obstetric factors included parity, maternal age, gestational 

age, ethnicity and race, financial status (Below average/ Average/ Above average), and 

relationship status (Married or cohabiting/ Serious relationship/ Single/ Other).

COVID-19 exposure and pandemic impacts included confirmed COVID-19 diagnosis 

during pregnancy: “Did you receive a medical diagnosis of COVID-19 during your 

pregnancy?” (No/ Yes); close proximity to someone with COVID-19: “During your 

pregnancy, have you had direct contact with someone medically diagnosed with 

COVID-19?” (No/ Yes); perceived risk of having COVID-19: “Do you think that you 

had COVID-19 during your pregnancy even if you were not tested?” (No/ Unsure/ Yes); 

COVID-19 related income loss: “Have you, or someone you rely on, lost income due to 

COVID-19?” (No/ Yes); and essential worker status (No/ Yes).

Fear of childbirth was measured using the two-item Fear of Birth Scale14. Women were 

asked about their feelings regarding the upcoming birth on a Visual Analogue Scale (VAS) 

with the following anchors: Calm versus Worried and No Fear versus Strong Fear. Internal 

consistency was excellent (α = 0.90) and scale scores were calculated as the mean response 

of the items.
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Pregnancy-specific stress was assessed using the Revised Prenatal Distress Questionnaire 

(NuPDQ)9. Women rated the extent to which they are “feeling bothered, upset, or worried” 

about 17 pregnancy-relevant stressors on a scale from 0 = Not at All to 2 = Very Much. The 

instrument had strong internal consistency (α = 0.80).

Perceived risk of COVID infection for non-pregnant loved-ones was assessed with a 

single item, “I am worried that people I care about will get COVID-19” which was rated on 

a scale from 1 = Very Little to 5 = Very Much.

COVID-19 related personal growth was assessed using four items based on related 

research on personal growth15 associated with major stressful events (e.g., “The COVID-19 

pandemic helped me realize that I’m stronger than I thought I was”). These items were 

rated on a scale from 1 = Very Little to 5 = Very Much and their mean item response was 

calculated. The scale had acceptable internal consistency (α = 0.70).

Statistical Analysis

Statistical analysis was performed using SPSS 26.016 and AMOS 24.017. To replicate the 

three-factor structure of the PREPS previously identified13, we conducted Confirmatory 

Factor Analysis (CFA) using the following criteria to determine good model fit: the 

Comparative Fit Index and the Tucker-Lewis index (CFI and TLI ≥ .90), the root-mean

square error of approximation (RMSEA ≤ .08), and the standardized root-mean-square 

residual (SRMR ≤ .08)18-20. Internal consistency coefficients (Cronbach's α) greater 

than 0.70 were considered acceptable21. Construct validity was assessed by examining 

convergent and discriminant validity using bivariate Pearson's correlation coefficients. 

Good convergent validity was determined by moderate-strong correlation (r > 0.5) and 

discriminant validity by low correlation (r ≤ 0.2)22. Mean differences were assessed using 

t-tests and One-way Analysis of Variance with p < 0.05 considered statistically significant.

Results

Demographic characteristics

Average age for study participants was 30.81±4.66 and most were married or cohabiting (n 
= 4,074, 91.5%). Most participants were non-Hispanic-White (n = 3,651, 82.0%) with 206 

(4.6%) Black or African American and 420 (9.4%) Latina or Hispanic. Additional obstetric 

and COVID-19 impact frequencies can be found in Table 1.

Construct validity and reliability

The CFA replicated the factor structure of the PREPS reported previously 13 and had 

excellent model fit as indicated by CFI = 0.93, TLI = 0.91, RMSEA= 0.07, and SRMR = 

0.057 (Figure 1). Seven items loaded on the first factor, PREPS-Preparedness. The subscale 

created from items on this factor was internally consistent (α = 0.81) with inter-item 

correlations all > 0.25. Five items loaded on the second factor, PREPS-Infection; the 

subscale based on this factor was also internally consistent (α = 0.86) with inter-item 

correlations all > 0.39. The third factor, PREPS-Positive Appraisal, was comprised of three 
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items. The internal consistency of this subscale (α = 0.68) was slightly lower than the usual 

α = 0.70 criterion but inter-item correlation coefficients of all items were > 0.33.

As can be seen in Table 2, the PREPS-Preparedness factor converged with Fear of 

Childbirth and with Pregnancy-Specific Stress and diverged from Personal Growth. The 

PREPS-Infection factor converged with Non-Pregnancy COVID-19 Infection Concerns and 

with Fear of Childbirth and diverged from Personal Growth. The PREPS-Positive subscale 

converged with Personal Growth and diverged from Fear of Childbirth, Pregnancy-Specific 

Stress and from Non-Pregnancy COVID-19 Infection Concerns.

Magnitude of stress and associated factors

Average levels of Preparedness Stress and Perinatal Infection Stress were between 3 and 4 

on the 1-5 scale (Table 2). 27.2% and 29.1% of the women scored 4 or above on the scales, 

respectively, indicating high levels of COVID-19 related stress. Average levels of Positive 

Appraisal were between 2 and 3 on the 1-5 scale (Table 2). 34.4% of the women scored less 

than 2 indicating low levels of Positive Appraisal.

We also investigated the association of PREPS factors with obstetric characteristics (parity 

and trimester) and with COVID-19 related impacts, namely COVID-19 infection (proximity, 

diagnosis, and perceived risk), prenatal care appointment alteration, vocational status, and 

financial loss (Table 1). The distinctiveness of the PREPS factors was supported by the 

pattern of group differences. Greater Preparedness Stress was reported by primiparas, 

by women in their second or third trimester versus first trimester, women who believed 

they might have had COVID-19 (although not medically diagnosed with it), those who 

lost income due to the pandemic, and by women who had prenatal care appointments 

cancelled or rescheduled. Greater Perinatal Infection Stress was reported by women in 

their second trimester versus first and third trimester, women who thought they might 

have had COVID-19, those who lost income due to the COVID-19 pandemic, and those 

who had prenatal care appointments cancelled or rescheduled. Greater Positive Appraisal 

was reported by primiparas, those who were in their second trimester versus those in the 

third trimester, those who were not essential workers, and those who lost income due to 

COVID-19.

Discussion

Findings indicate that the PREPS is a valid and robust instrument to assess stress 

experienced by pregnant women related to the COVID-19 pandemic. The PREPS confirms 

that the impacts of the COVID-19 pandemic on pregnant women are multidimensional 

and revolve around various aspects of the pandemic.6 Study results corroborate emerging 

findings regarding the substantial magnitude of stress and anxiety experienced by women 

due to the COVID-19 pandemic.6,7 Furthermore, while lower in magnitude compared 

to pandemic-related stress, we have evidence that women appraise some aspects of the 

pandemic favorably, although the lower internal consistency of this factor (most likely 

attributable to the small number of items in the scale23) suggests that this finding should be 

considered tentative.
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Perceived risk of COVID-19 infection (i.e., believing one might have been infected without 

medical verification), but not actual diagnosis of COVID-19 infection, or proximity to 

someone who was diagnosed, was associated with greater pandemic-related pregnancy 

stress. This finding may highlight the psychological burden inherent in situations with a 

high degree of health uncertainty and little means of assuaging such worries (such as limited 

access to testing for the virus, which has been the case in some parts of the U.S.)24. Prenatal 

care appointment cancellation or rescheduling and COVID-19 related income loss were 

also associated with greater pandemic-related pregnancy stress. Women living in virus “hot

spots” with higher local rates of COVID-19 infection may have experienced particularly 

greater disruptions of care with associated stressful impact.

The association of positive appraisal with personal growth and not with either type of 

pandemic-related pregnancy stress suggests that positive appraisal may reflect a specific 

coping style. Positive appraisal was greatest among women who lost income due to the 

COVID-19 pandemic and those who identified as nonessential workers. For these women, 

whose everyday life has been disrupted by COVID-19 and whose vocational and financial 

future is unknown, focusing on the positive impact of the pandemic on their pregnancy may 

enable them to cope more successfully with their difficult circumstances. Findings from 

other research in the U.S. indicates that the COVID-19 pandemic is leading many American 

women to postpone childbearing25, although in contrast, a recent study from Italy suggested 

that pregnancy may be regarded as a way to introduce change or a positive outlook on 

life during the pandemic26. This evidence, coupled with our own findings that positive 

appraisal was more common in primiparas, highlights the need for further research focused 

on childbearing during the pandemic.

Clinical and research implications

The PREPS is a valuable tool for future work to identify risk and resilience factors in 

pregnant women during the pandemic. As the COVID-19 public health crisis evolves, 

additional research will be critical to evaluate the impacts of COVID-19 pandemic related 

stress and coping on pregnancy outcomes and mental and physical health in pregnant and 

postpartum women. Identifying how COVID-19 related stress is affecting pregnant women’s 

lives and for whom these impacts are greatest will facilitate the development of targeted 

interventions.

Strengths and Limitations

A strength of this study lies in its large sample of pregnant women in the U.S. from 

whom data were collected using robust instruments within approximately 6-8 weeks of the 

World Health Organization announcement1 of the COVID-19 global pandemic. The study 

was limited by underrepresentation of women of color. Restrictions on face-to-face human 

research have hindered data collection with affected individuals and increased the value of 

“real-time” online data such as this study. Future research should strive to collect data from 

racially and ethnically diverse groups and also incorporate epidemiological, interview-based 

assessments and medical chart data to replicate and extend these findings.
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Conclusions

The COVID-19 pandemic is acutely affecting the well-being of pregnant women. The 

PREPS is a valid and reliable instrument to assess COVID-19 related concerns about 

preparedness for birth and postpartum, infection, and also positive appraisal. Situational, 

perceptual, vocational, and obstetric factors are associated with COVID-19 related concerns 

and appraisals and should be further investigated.
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Figure 1. Standardized estimates of Confirmatory Factor Analysis of the Pandemic-Related 
Pregnancy Stress Scale (N = 4,500)
Note: items COVID-19 could harm my pregnancy and COVID-19 could harm my baby were 

correlated r = 0.55
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Table 1.

Mean differences of Pandemic-Related Pregnancy Stress Scale scores among women with different basic 

obstetric characteristics and COVID-19 related impacts (N = 4,451)

N (%) Preparedness Infection Positive
Appraisal

Parity t = 9.48*** t = 1.35 t = 9.33***

Primipara 2270 (51.1) 3.47±0.81 3.37±0.89 2.40±0.91

Multipara 2176 (48.9) 3.24±0.83 3.34±0.93 2.15±0.88

Trimester F = 6.39** F = 6.35** F = 3.10*

1st 439 (9.9) 3.24±0.89a 3.27±0.91a 2.27±0.5ab

2nd 1714 (38.6) 3.39±0.83b 3.41±0.91b 2.31±0.90a

3rd 2293 (51.5) 3.35±0.81b 3.33±0.99a 2.24±0.89b

Contact with someone with medically diagnosed COVID-19 t = 1.50 t = 1.36 t = 1.06

No 3945 (88.7) 3.35±0.83 3.35±0.91 2.28±0.91

Yes 505 (11.3) 3.41±0.86 3.41±0.88 2.23±0.89

Had been medically diagnosed with COVID-19 t = 0.71 t = 0.79 t = 0.02

No 4397 (98.8) 3.36±0.83 3.35±0.91 2.27±0.90

Yes 53 (1.2) 3.44±0.88 3.45±0.82 2.27±1.05

Thought to have had COVID-19 but no medical diagnosis F = 48.89*** F = 40.12** F = 0.44

No 2914 (66.3) 3.27±0.82a 3.27±0.91a 2.27±0.90

Unsure 1103 (25.1) 3.49±0.80b 3.55±0.87b 2.29±0.87

Yes 380 (8.6) 3.60±0.86b 3.45±0.97b 2.26±0.96

Prenatal appointment cancelled t = 12.18*** t = 7.64*** t = 0.32

No 2074 (46.6) 3.20±0.84 3.24±0.91 2.28±0.92

Yes 2376 (53.4) 3.50±0.80 3.45±0.89 2.27±0.89

Essential worker t = 0.70 t = 0.05 t = 2.21*

No 2664 (59.9) 3.35±0.82 3.35±0.91 2.30±0.92

Yes 1786 (40.1) 3.37±0.85 3.36±0.90 2.24±0.87

Lost income due to COVID-19 t = 7.26*** t = 4.76*** t = 2.79**

No 2413 (59.9) 3.27±0.83 3.30±0.89 2.24±0.88

Yes 2037 (40.1) 3.45±0.82 3.43±0.93 2.31±0.93

*
p <0.05

**
p < 0.01

***
p < 0.001
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