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Introduction

The COVID-19 pandemic has been associated with 
increased depression, anxiety, and disrupted sleep for 
pregnant and postpartum women and disproportionately 
affects women from vulnerable populations.1–7 The peri-
natal time frame is a critical interval of elevated risk for 
stress and mental health challenges.8 Numerous factors 
impact stress levels during the perinatal interval, includ-
ing preexisting stress, baseline mental health status, 
maternal or fetal health conditions, and demographic 
characteristics.9–11

During the early months of the COVID-19 pandemic, 
common perinatal stressors were compounded with pan-
demic-related concerns such as fear of contracting 
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infection, disruptions to the daily routine, social isolation, 
job or financial changes, actual or threatened loss of loved 
ones, difficulty accessing medical care, increased child-
care responsibilities, and the psychological demands of 
quarantining at home.12 Likewise, Brooks et  al.13 found 
that during infectious disease outbreaks, pregnant women 
experience negative emotional states, live with uncer-
tainty, are concerned about infection, have disrupted rou-
tines, financial and occupational concerns, and disrupted 
expectations of birth, prenatal, and postnatal care.

Maternal stress is associated with adverse psychologi-
cal and physiological perinatal outcomes.14–18 Autonomic 
physiologic mechanisms in the stress response are essen-
tial to maintain homeostasis.19 A dysregulation or exces-
sive activation of the normal physiologic stress response 
eventually causes “wear and tear” on body systems, known 
as allostatic load, leading to a myriad of health complica-
tions.19 The physiologic mechanisms associated with preg-
nancy include shifts in neuroendocrine, inflammatory, and 
autonomic activation, which can further exacerbate the 
stress response, increasing the risk of maternal physiologi-
cal and psychological complications in the perinatal time 
frame.20,21

As the number and severity of stressors encountered 
increase, the risk of developing perinatal complications 
and psychological health problems such as depression and 
anxiety also increases.22–25 The way stress is experienced 
and interpreted by individuals relates to perceptions, cop-
ing mechanisms, and interaction with the environment 
rather than the stressor itself.26 A fundamental premise of 
allostatic load is not only the amount of stress but also the 
perception of stress, suggesting it is the individual’s inter-
pretation and learned emotional response to the stressor 
that triggers a potentially maladaptive physiologic 
response.19

Protective factors

While the threats associated with the global pandemic 
would seem to be objective and universal stressors, not all 
women who give birth during the pandemic experience 
stress or poor mental health outcomes.27 When measuring 
a risk such as stress, it is imperative to measure strengths 
to provide a more balanced and accurate view of research 
participants.28 Strengths are protective factors that may 
reduce the effects of stressors and promote mental health, 
even under circumstances of adversity.29 Protective factors 
may include resources, individual traits, and additional 
modifiable variables on which to build future research and 
interventions.

Resources such as education, income, employment, and 
supportive relationships are protective from stress and pro-
motive of health.30 Protective resources increase access to 
materials and opportunities that may reduce risk and 

improve the ability to manage stress as it occurs. In addi-
tion to resources, protective traits include personality char-
acteristics and ways of thinking that affect behavior and 
that may reduce stress.31,32 Those with protective traits 
may conceptualize stress as a challenge that they can cope 
with and overcome, thus seeing stress as a functional cog-
nitive process rather than viewing stress as a threat.26,33,34 
This process of positive cognitive appraisal has been asso-
ciated with reduced stress in pregnant women in the 
COVID-19 pandemic.35

The protective trait of mastery includes the individual’s 
belief that they have control over their life, rather than 
believing that they are fatalistically ruled by others.34,36 
Mastery overlaps with traits of self-efficacy and internal 
locus of control.37 Individuals with a high sense of mastery 
are more likely to believe they can cope with or control 
life’s problems, thus being less psychologically impacted 
by stressors.32 Individuals with a sense of mastery may be 
more likely to engage in stress-reducing actions within 
their power, such as maintaining a routine, completing 
goal-oriented work, and seeking support when needed.38

Resilience is a protective trait that includes recovering 
from setbacks quickly and successfully adapting despite 
adversity.29,31 Resilience is also demonstrated by an indi-
vidual’s ability to maintain optimal functioning and growth 
when faced with the barrage of day-to-day stressors.39 
Overall, resilience is an internal trait that includes adapting 
to and recovering from both big and small stressors and 
maintaining that positive adaptation going forward.29,31,39

During the early months of the COVID-19 pandemic, 
postpartum women faced minor and major stressors. The 
purpose of this study was to explore and describe associa-
tions between potential risk (e.g. socioeconomic disadvan-
tage, racial disparities, and perinatal variables) and 
protective factors (e.g. resources, mastery, and resilience) 
with psychological distress (perceived stress, anxiety, and 
depression) among postpartum women who gave birth 
during the early months of the COVID-19 pandemic.

Methods

This study was part of a larger project examining the pre-
natal, intrapartum, and postpartum experiences of women 
who gave birth in the US hospitals during the early months 
of the COVID-19 pandemic. This exploratory, descriptive 
cross-sectional study focused on perceived stress, mastery, 
resilience, and perinatal variables in this population. 
Ethical approval was obtained from the institutional review 
board (IRB) (IRB# 303-20-EP) at the University of 
Nebraska Medical Center. Using the number of births in 
the United States in the previous year, a 95% confidence 
interval, and a margin of error of 5%, the minimum sample 
size was determined to be 385 (Qualtrics, Provo, UT, 
USA).
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Participants

To be included in the study, participants were required to 
be postpartum women over the age of 18 years who gave 
birth in a US hospital between 1 March and 22 July 2020. 
Participants were required to be able to read or write in 
English or provide an interpreter.

Procedures

Participants were recruited via social media (Facebook 
and Instagram) through specific ads aimed at women of 
childbearing age. In addition, ads for the survey were 
shared on social media and via word of mouth. Women 
were invited to complete a survey hosted on the secure 
REDCap research platform. Participants were provided a 
narrative consent which they were required to electroni-
cally agree to via a checkbox prior to completing the ques-
tionnaire. The instrument was 80 items and included 
demographics, health information, and validated tools on 
stress, resilience, and mastery as listed below.

Measures

Demographic and health information.  Demographic infor-
mation such as race, ethnicity, age, education level, income, 
and employment status was collected. To collect health 
information, participants were asked (yes and no), “Did 
you experience any of the following health conditions dur-
ing your pregnancy, delivery, or postpartum in 2020?” with 
the following conditions: depression, anxiety, diabetes, 
asthma, hypertension, pre-eclampsia, shoulder dystocia, 
postpartum hemorrhage, or other (free text). Obstetrical 
information such as the number of pregnancies, deliveries, 
delivery method, gestational age of neonate, and neonatal 
intensive care unit (NICU) admission was also collected.

Perceived stress.  The 10-item Perceived Stress Scale (PSS-
10) was used to measure stress.40,41 The PSS-10 is a widely 
used instrument to measure stress that requires the partici-
pant to reflect on general stress in the previous month. A 
higher score on the PSS-10 reflects a higher stress level. The 
PSS-10 has adequate internal consistency (α = 0.78) and is 
both reliable and valid in multiple languages and set-
tings.40,41 Scores range from 0 to 40, with a higher number 
indicating more stress. The PSS-10 is not a diagnostic 
instrument, so there are no official score cut-offs. However, 
common classification of the PSS-10 by stress level includes 
low (0–13), moderate (14–26), and high (27–40) stress.42 
Pre-pandemic normative values were established in a US 
population in 2009, reporting a mean of 16.1 for women 
(standard deviation (SD) = 7.6) and 15.5 for men (SD = 7.4).43

Resilience.  Resilience was measured using the two-item 
Connor–Davidson resilience index (CD-RISC2). The 

CD-RISC2 is a measure of the resilience attributes “bounce 
back” and adaptability from the original 23-item CD-RISC 
instrument.44,45 The original CD-RISC has high internal 
consistency (α = 0.81).44 The CD-RISC2 has good test–
retest reliability and validity.45 A higher CD-RISC2 score 
correlates to higher levels of resilience. In a population 
survey of US adults, the normative mean CD-RISC2 score 
was 6.91.45 Lowered norm scores have been established 
for psychiatric outpatients (6.12) in those with depression 
(5.12) and survivors of traumatic incidents such as a tsu-
nami natural disaster (4.67).45,46

Mastery.  Mastery was measured using the 7-item Pearlin 
Mastery (PM) Scale, which measures the extent to which 
an individual regards their life circumstances as being 
under their control. Participants respond on a 4-point scale 
from “strongly agree” to “strongly disagree” on questions 
such as “What happens to me in the future mostly depends 
on me.”36 A higher PM score is associated with higher lev-
els of mastery traits. After reverse scoring two items, an 
overall score is summed. Higher scores indicate a greater 
sense of mastery. The PM has been found to have good 
psychometric properties, demonstrating good reliability 
and convergent validity in diverse populations.47,48

Statistical analysis

We used IBM SPSS version 25 and Mplus version 8 for the 
statistical analyses. All available data were used, and no 
imputation was performed. Descriptive statistics were cal-
culated on all study variables. Sample t-tests were con-
ducted to compare the sample to established norms. 
Independent groups t-tests were used to examine differ-
ences in stress and mental health across categories on pro-
tective factors and self-reported health conditions. The 
Spearman correlations were calculated to assess the rela-
tionships among measures of mastery, resilience, and 
stress.

To test if associations found between demographic vari-
ables and stress were potentially explained by participants’ 
resilience or levels of mastery since these are thought to be 
traits on which interventions can be built, the steps out-
lined by Baron and Kenny were followed using a series of 
regression models.49 For a variable to be a mediator, the 
demographic variable must be associated with that varia-
ble, and the variable must then have a significant effect on 
the outcome. In a regression model that shows a signifi-
cant effect of the demographic variable, upon adding the 
potential mediator as a predictor, if the effect of the demo-
graphic variable is no longer significant, then mediation is 
present. Indications of mediation were verified by testing 
significance of indirect effects via path models in Mplus 
version 8, using maximum likelihood estimation and boot-
strapping for testing indirect effects, following the meth-
ods outlined by Preacher and Hayes.50
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Results
Eight hundred eighty-five postpartum women aged 18–
43 years who gave birth in the United States between 1 
March and 9 July 2020 indicated they were eligible for the 
study, gave consent, and participated between 22 May and 
22 July 2020. Sixteen hundred twenty-two individuals 
clicked on the study link, but it is unknown how many of 
these individual clicks were eligible participants. The 
response rate calculated simply by participation versus 
clicks was 54% (885/1622). There was at least one partici-
pant from each US state. The average length of time since 
birth was 56.8 days (SD = 31.2). The average age of the 
participant was 29.9 years (SD = 4.9). 84.7% were White, 
and 15.3% were Black, Indigenous, or People of Color 
(BIPOC) (2.9% Asian, 1.4% Black, 9.2% Hispanic, and 
1.8% other). 82.3% were married, and 12.4% were in a 
committed relationship, leaving the remainder of the sam-
ple single (4.5%), widowed, or divorced (0.7%). The sam-
ple was highly educated, with 63.6% having a bachelor’s 
degree or higher. In addition, 56.9% had an income greater 
than US $70,000. Seven hundred sixty-eight women (87% 
of the sample) completed the PSS-10. There was a slightly 
higher percentage of PSS-10 completion in White partici-
pants (87.7%) than in BIPOC women (81.5%) (chi-
q(1) = 3.89, p = 0.048), but no other demographic or 
perinatal variable differences between women who com-
pleted the PSS-10 and those who did not.

Women in our sample were significantly more stressed 
when compared to a normative sample (16.85 vs 16.14, 
p < 0.001). In our sample, 67.6% of the participants were 
stressed (moderate or high). Women who had an infant 
admitted to the NICU were more stressed than other moth-
ers (18.1 vs 16.6, p = 0.038). Single women were signifi-
cantly more stressed than partnered women (20.15 vs 16.7, 
p = 0.003) (Figure 1). BIPOC women were significantly 
more likely to report stress compared to White women 
(18.3 vs 16.6, p = 0.021). Education level did not associate 
with stress at a meaningful level (rs = −0.060, p = 0.097), 
but a higher income was associated with lower levels of 
stress (rs = −0.14, p < 0.001) and PSS-10 scores were lower 
when reporting employment versus no employment (16.16 
vs 17.8, p = 0.002) (Figure 1).

When looking at the psychological variables of depres-
sion and anxiety and the remaining perinatal variables, 
depression was significantly higher in women who had a 
preterm birth (p = 0.039), and anxiety was associated with 
hypertension (p = 0.028) and postpartum hemorrhage 
(p = 0.030). There were no differences in PSS-10 based on 
gestational age, type of delivery, or presence of asthma, 
diabetes, high blood pressure, preeclampsia, postpartum 
hemorrhage, or shoulder dystocia.

The protective traits of resiliency and mastery were 
related to lower levels of PSS-10 (r = −0.436, p < 0.001, 
r = −0.723, p < 0.001), as well as depression and anxiety 
(Table 1). Relative to a normative sample, our sample had 

lower overall resilience levels (6.91 vs 6.00, p < 0.001). 
Resilience levels were lower in BIPOC women compared 
to White women (5.64 vs 6.06, p = 0.007). Women in rela-
tionships had higher levels of mastery than single women 
(36.6 vs 33.8, p = 0.024). Mastery also improved with 
income level (r = 0.186, p < 0.001). Table 1 shows the rela-
tionship between stress, protective traits, and depression 
and anxiety.

Since race, relationship status, NICU stays, and post-
partum hemorrhage were found to be associated with 
stress, mediation models were performed to determine if 
associations with resilience or mastery potentially 
accounted for these relationships. NICU stays or postpar-
tum hemorrhage was not found to be associated with lev-
els of resilience or mastery. Race, however, was found to 
be associated with resilience and relationship status was 
associated with mastery. While BIPOC women were 
found to have significantly higher stress, they also had 
significantly lower levels of resilience, and lower resil-
ience was associated with higher levels of stress. 
Accounting for resilience in a regression model resulted 
in a non-significant effect of race on stress, which is con-
sistent with the proposed mediation model that resilience 
mediated the effect of race on stress. Similarly, women 
who were either married or in a committed relationship 
had significantly higher levels of mastery, which are in 
turn associated with lower levels of stress. Our results 
supported the proposed mediation model that mastery 
mediated the effect of relationship status on stress. Figure 
2 shows the standardized path model coefficients demon-
strating these significant indirect effects, which satisfied 
Baron and Kenny’s criteria and were verified using path 
models estimated in Mplus.

Discussion

This study of 885 postpartum women who gave birth dur-
ing the COVID-19 pandemic focused on the associations 
between potential risk, protective factors, including resil-
ience and mastery, and psychological distress. Women in 
our sample had high rates of self-reported depression and 
anxiety and were significantly more stressed than women 
in previously reported normative samples.43

While the difference in PSS-10 score compared to the 
established normative sample was statistically significant, 
current normative data in childbearing women have not 
been established, and it is unclear whether this stress dif-
ference would be clinically significant or contextually rel-
evant when compared to the general population’s stress 
levels during a pandemic. Recent studies of women in the 
prenatal and postpartum time frame have shown lower lev-
els of stress as measured by the PSS-10 when compared to 
our sample.51 As research continues to be conducted dur-
ing the COVID-19 pandemic, our results add to the emerg-
ing body of research that overall stress, depression, and 
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Figure 1.  Perceived stress level by income, relationship, and employment.
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anxiety levels are elevated during the pandemic and are 
impacting postpartum women.1,52

The stress and mental health challenges associated with 
perinatal variables in this study such as preterm birth, 
NICU stay, postpartum hemorrhage, or hypertension may 
have had no relationship to the pandemic since they are in 
and of themselves stressors. Alternatively, these stressors 
may have been exacerbated by the pandemic. Further 
research on these variables both and in and outside of a 
pandemic is required.

We found that multiple protective resources and traits 
were associated with reduced stress in our sample. The 
protective resources of income, employment, and a part-
nered (committed or married) relationship were associated 
with lower stress. Lower levels of stress, depression, and 

anxiety were related to higher levels of the protective traits 
of mastery and resilience.

Mastery, or the sense of control one feels over their life, 
may improve stress coping and stress-reducing behaviors. 
Partnered women had a higher level of mastery compared 
to single women and mastery potentially mediated the 
association between partnered relationship and reduced 
stress. When women are single mothers, they may face 
more situations in their life that are out of their control, 
such as more parental responsibility or economic uncer-
tainty and may lack relational support. Mastery levels 
were not changed by race or education but were improved 
with income level. During the earliest months of the pan-
demic, there was widespread uncertainty and furloughs, 
layoffs, and the closure of daycares and schools were the 

Table 1.  Perceived stress, mastery, and resilience in women who gave birth during COVID-19 by self-reported anxiety or 
depression status.

Measure Diagnosis N Mean SD t-test Range

Self-reported anxiety
  Perceived Stress Scale (PSS-10) No anxiety 500 14.91 6.95 t(766) = −10.84, p < 0.001 0–36

Anxiety 268 20.47 6.42 d = −0.82 4–37
  Pearlin Mastery Scale No anxiety 451 37.95 6.83 t(693) = 7.77, p < 0.001 14–49

Anxiety 244 33.68 7.10 d = 0.62 14–49
  CD-RISC2 No anxiety 450 6.24 1.22 t(692) = 7.14, p < 0.001 2–8

Anxiety 244 5.56 1.19 d = 0.57 3–8
Self-reported depression
  Perceived Stress Scale (PSS-10) No depression 614 15.59 7.01 t(266) = −11.08, p < 0.001 0–36

Depression 154 21.84 6.05 d = −0.91 4–37
  Pearlin Mastery Scale No depression 557 37.39 7.03 t(693) = 7.1, p < 0.001 14–49

Depression 138 32.68 6.72 d = 0.68 14–49
  CD-RISC2 No depression 556 6.14 1.22 t(692) = 6.1, p < 0.001 2–8

Depression 138 5.43 1.20 d = 0.58 3–8

SD: standard deviation; CD-RISC2: two-item Connor–Davidson resilience index.

Figure 2.  Mediation model demonstrating indirect effects of demographic variables on stress.
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norm. During this time, women were more likely than men 
to lose their jobs and face economic turmoil while being 
the primary caretakers of their children with potential 
home-educating responsibilities.53 Thus, it is unsurprising 
that women in this study with a lower income had lower 
mastery scores.

Resilience is an important trait to cope with stress when 
dealing with an unexpected pandemic while being a post-
partum mother. Resilience scores were significantly lower 
for women in this study when compared to a normative 
sample, although these norms are not up to date or relevant 
to the current context of being a childbearing woman in a 
global pandemic. The mean score was lower than norma-
tive values that have been established for psychiatric out-
patients but higher than individuals who went through a 
natural disaster.45 Individual’s perceptions of both stress 
and how they cope with stress may be different when they 
are being faced with a significant stressor, like a pandemic 
in the perinatal time frame. Similar to our mastery-related 
results, individuals with a higher level of income had 
higher resilience levels. Having a higher income is a 
resource that may affect the perception of and actual abil-
ity to bounce back from adversity. Interestingly, resilience 
was not associated with relationship status, indicating that 
this trait may be important to foster for women since it 
does not rely on a protective resource for success.

BIPOC women in our sample were likely to have higher 
levels of stress and lower levels of resilience compared to 
White women. Our findings support that BIPOC women 
were experiencing greater perceived and actual stress dur-
ing the pandemic. During the time frame of the study, in 
addition to the global pandemic, the United States was also 
experiencing widespread protests against systemic racial 
injustice that may have further impacted stress levels in 
BIPOC postpartum women.54 While our sample under-
represented most racial groups, there are known racial dis-
parities in maternal and mental health.55,56 Cumulative 
discrimination throughout the lifetime affects levels of 
stress, resilience, and overall health.57,58 Vigilance or the 
continual state of being alert to the threats of racism and 
discrimination has deleterious effects on mental health. 
The chronic activated state of vigilance in individuals 
experiencing discrimination is associated with racial men-
tal health disparities.59 BIPOC women faced the potential 
cumulative layers of stress from discrimination, racial 
unrest, known maternal health disparities, and a global 
pandemic. It is unclear why resilience was lower in BIPOC 
women. Resilience levels potentially mediated the associ-
ation between race and stress, supporting that resilience is 
an especially important protective trait against stress for 
BIPOC postpartum women. Conclusions should not be 
drawn from these associations in this study due to the com-
plexities of racial health disparities, our small sample of 
BIPOC women, and the use of cross-sectional data.

Recommendations

More research is needed on the experience of postpartum 
women during a pandemic, protective factors from stress, 
along with further exploration of related contextual fac-
tors. Interventions should be designed with women and 
should focus on diverse populations to be culturally and 
contextually relevant. Resilience- building interventions 
focused on enhancing problem-solving and planning skills, 
promoting spirituality, positive cognitive appraisal, and 
acceptance of negative situations and emotions may be of 
benefit to this population.60 While mastery may be more 
fixed than resilience, it can be improved through cogni-
tive-behavioral and educational interventions aimed at 
increasing perceived control, mindfulness, and acceptance 
over stressful situations.61 Established evidence-based 
interventions for mental health during the perinatal period 
that may include promotion of resilience and mastery 
include cognitive behavior therapy, interpersonal therapy, 
behavioral activation, and dialectical behavior 
therapy.62–66

Recommendations for clinicians include incorporating 
trauma-informed care and assessing the patient for 
increased stress, depression, and anxiety.67 Principles of 
trauma-informed include safety, trust, support, shared 
decision-making, and empowerment.68 Acknowledging 
stress and providing women with an opportunity to safely 
share their concerns, even for a few minutes, are simple, 
effective, and beneficial interventions that may help allevi-
ate stress. Ensuring updated and tangible resources are 
readily available to women is another important considera-
tion during periods of increased societal stress. 
Appreciating the role of stress in the pathophysiology of 
physiological and psychological complications and incor-
porating opportunities to promote and advocate for stress-
reducing strategies appropriate for each woman are critical 
during a pandemic.

Limitations

A limitation is that participants were not representative of 
the general population. While we had at least one partici-
pant from each state, the data were not distributed in a man-
ner that would support an accurate analysis based on 
geography, or among participants who were in COVID 
“hotspots.” Normative values used for analysis were not 
within the past 5 years, and not reflective of a pandemic or 
a postpartum population. We did not include screening or 
diagnostic instruments or review participant’s medical 
records to ensure that the diagnoses they self-reported were 
accurate. We only collected basic information on perinatal 
health, and participants had varying levels of pregnancy 
and postpartum risk and in turn related healthcare experi-
ences, which may have impacted stress levels. The sample 
was biased with low diversity, high socioeconomic status, 
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high educational attainment, and generally good health. 
Based on this, we might assume that extreme mental health 
concerns and stress are under-represented and that the pro-
tective factors of resilience and self-mastery are 
over-represented.

The sample only included English speakers or those 
who could provide an interpreter, and no recruitment mate-
rials were provided in other languages. Another limitation 
is the cross-sectional study design, which restricts the 
determination of causality and, thus, the directionality 
among variables within relationships. Due to the observa-
tional nature of the data, the mediation analyses performed 
cannot determine causation, and do not rule out that a Type 
I error occurred or that the mediating variables were not 
confounding variables since they are statistically identi-
cal.69,70 The study only gathered information from a single 
time point and did not measure the longitudinal changes of 
stress one might expect as infection rates and social dis-
tancing measures changed throughout the course of the 
pandemic. The nature of the relationships between per-
ceived stress, perinatal variables, and the protective 
resources and traits of resilience and mastery in childbear-
ing women may not be consistent outside of a pandemic 
and should be further explored in future studies. The use of 
self-report to collect the data and social media for recruit-
ment are known to be associated with a level of bias, fur-
ther reducing the objectivity of the results.71

Conclusion

The COVID-19 pandemic created layers of stressors for 
postpartum women. Maternal stress is associated with 
poor health outcomes, and the development of maternal 
psychological problems. This study showed that women 
who gave birth in the pandemic had high levels of stress 
and self-reported depression and anxiety. Overcoming 
stress is a multidimensional and dynamic process that 
includes protective resources and individual traits. In this 
study, protective resources associated with reduced stress 
were income, full-time employment, and a partnered rela-
tionship. Protective internal traits associated with reduced 
stress were resilience and mastery. Racial disparities 
existed, with BIPOC women showing higher levels of 
stress and lower levels of resilience compared to White 
women, with resilience potentially mediating this associa-
tion. In addition, single women showed higher stress and 
lower levels of mastery, and mastery potentially mediated 
this association. More research is needed on women who 
give birth during a pandemic, with an emphasis on 
strengths and protective factors, as well as health 
disparities.
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