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Abstract
Objectives Joyuus is a culturally diverse, comprehensive online tool designed to address the self-care needs of underserved 
postpartum women. The tool provides actionable self-care information, knowledge, and skills to improve postpartum health 
and identifies red flags for when self-care shifts to seeking care.
Methods We employed a mixed-methods multiphase design to evaluate the Joyuus prototype, including a pre-post evalua-
tion (N = 87) to assess behavioral health outcomes before and after using the tool for a one-month period. 91% completed 
the post-test (N = 79). The analysis focused on estimation of treatment effect (via 95% confidence intervals) and fitness of 
instruments in this population.
Results Participants were between 6 months pregnant and one year postpartum, a mean age of 30 years, 100% female, 99% 
Black, with nearly equal distribution of married (55%) and not married (44%), and above (47%) and below (46%) annual 
income of $60 K. Key measures saw significant improvement from pre- (mean = 26.44, SD = 5.39) to post (mean = 28.29, 
SD = 5.26) on the Connor-Davidson Resilience Scale (p < 0.001) Trends toward improvement (not statistically significant) 
were noted for Depression (EPDS) (p = 0.624) and Anxiety (STAI) (p = 0.286), and no meaningful change on MOS Social 
Support or COVID-19 Mental Health Impacts Measures.
Conclusions for Practice This pilot study demonstrates that a self-care mobile tool has the potential to address significant 
health outcomes related to maternal morbidity and mortality. By providing a continuously available companion addressing 
physical, mental, and real-life questions, it creates value during postpartum for mothers who can often feel overwhelmed 
or isolated.
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Significance

The postpartum period is a critical time for the health of 
women and infants, yet many women feel disempowered 
during the postpartum period and acknowledge there is a 

lack of knowledge about and preparation for the postpar-
tum experience. The United States maternal mortality rate 
is the highest among other developed, high-income coun-
tries, and Black women are 3–4 times more likely to die 
during postpartum than white women. Joyuus is an online 

 * Lisa Marceau 
 lmarceau@joyuus.com

1 Massachusetts General Hospital, 55 Fruit Street, Boston, 
MA 02114, USA

2 HealthCore, Inc., 55 Chapel Street, Newton, MA 02458, 
USA

3 Collective Insight, 4 Pickard Ln, North Reading, 
MA 01864-2451, USA

4 LeadingAge LTSS Center at the University of Massachusetts, 
100 Morrissey Blvd., Boston, MA 02125, USA

5 Mathematica, 505 14th Street, Suite 800, Oakland, 
CA 94612, USA

6 Joyuus, LLC, 15 Victory Highway, West Greenwich, 
RI 02817, USA

7 Orange Square, 15 Victory Highway, West Greenwich, 
RI 02817, USA

8 Alpha Millennial Health, Cumberland, RI, USA

http://orcid.org/0000-0001-5002-1588
http://crossmark.crossref.org/dialog/?doi=10.1007/s10995-023-03605-8&domain=pdf


549Maternal and Child Health Journal (2023) 27:548–555 

1 3

tool designed to address the self-care needs of underserved 
postpartum women. In this pilot evaluation, Joyuus showed 
promise as a digital intervention which can be easily and 
widely distributed.

Objectives

The United States (US) maternal mortality rate is the high-
est among other developed, high-income countries, and 
has nearly doubled in the past 20 years (Berg 2010; Burris 
et al., 2021; Essien rt al., 2019; Howell et al., 2005; Hutto 
et al., 2011; Louis et al., 2015; Ruiz et al., 2015; Zaha-
ratos et al., 2018). Amongst the US birthing population, 
Black women are three to four times more likely to die 
during postpartum than white women (Louis et al., 2015; 
Zaharatos et al., 2018). After giving birth, many women 
experience postpartum depression and anxiety which 
have been steadily increasing over the past decade. Black 
women are at higher risk for postpartum depressive symp-
toms and related negative outcomes than their white coun-
terparts (Howell et al., 2005; Hutto et al., 2011). Medi-
cal complications, including cardiovascular disease and 
hypertensive disorders, contribute to pregnancy-related 
deaths impacting minority women at higher rates, with 
systemic and structural racism contributing to these rates 
(Burris et al., 2021; Essien et al., 2019). Factors such as 
intimate partner violence and substance abuse also play a 
role in poor maternal outcomes but are often overlooked 
(Collier & Molina, 2019). Negative clinical outcomes are 
exacerbated by the high cost and limited access to quality 
healthcare in the US placing greater burden on those with 
lower incomes (Schneider et al., 2021). Policies restricting 
in-person access to care during the COVID-19 pandemic 
increased social isolation, creating another potential bar-
rier during a period when seeking urgent care may be life-
saving (Riley et al., 2021). Beyond medically urgent health 
considerations, women undergo changes physically, emo-
tionally, and socially once they return home after giving 
birth. Being home with a newborn is often compounded by 
financial, housing, or employment challenges particularly 
during a pandemic and economic crisis (Friedline et al., 
2020; Thayer & Gildner 2021). Combined with mental 
health challenges, many women experience physical prob-
lems including breast engorgement, sore nipples, mastitis, 
prolonged bleeding, and urinary tract infections (Keppler 
& Roudebush, 1999; Miller et al., 2011). The many health 
challenges women are presented with post-birth are exac-
erbated by systemic racism, pandemic-amplified dispari-
ties, and limited in-person care due to COVID-19 social 
distancing protocols (Bryant et al., 2010; Grooms et al., 
2020).

The postpartum period is a critical time for the health of 
women and infants, yet once women are discharged from 
medical care after birth, between 20 and 40% of women 
do not return for a follow-up visit (Consensus Develop-
ment Conference 2016). Women in the postpartum period 
receive less attention from healthcare professionals than 
during pregnancy and are often lost to follow-up after 
delivery (ACOG, 2018; Tully et al., 2017). Up to 40% of 
women experiencing their first pregnancy do not return 
for a follow-up appointment postpartum (ACOG, 2018) 
and the rate of missed postpartum appointments increased 
during the COVID-19 pandemic (Sakowicz et al., 2021). 
Reasons cited for missed visits are often related to lack 
of childcare, transportation, maternity leave, other sup-
port, and recently, safety concerns and change in access 
because of the COVID-19 pandemic (Corrigan et  al., 
2015; Sakowicz et al., 2021). When women do return for a 
postpartum visit, the visit typically focuses on the physical 
aspects of care including breastfeeding and contraception 
(Fowles et al., 2012). During the pandemic, the switch 
to virtual care shortened the duration of many postpar-
tum visits (Blue Cross Blue Shield, 2020). For minority 
women, evidence suggests that even when postpartum care 
is sought, it is suboptimal, and symptoms may be disre-
garded (Bond et al., 2021). Ineffective postpartum care 
for minority women is a symptom of the broader, deeply 
rooted, structural inequalities pervasive across the repro-
ductive health journey (Taylor, 2020). These inequities 
require targeted interventions to reduce the unacceptably 
high rates of morbidity and mortality for women of color 
(Crear-Perry et al., 2021; Tully et al., 2017).

Many women feel disempowered during the postpartum 
period and acknowledge there is a lack of knowledge about 
and preparation for the postpartum experience (Howell 
2010; Howell et al., 2010). Women are not finding adequate 
resources to match their postpartum needs, yet reducing 
barriers to postpartum care is an important component in 
linking women to necessary health services. Eighty-five 
percent of women own a smartphone, and the childbearing 
age group is more likely to be smartphone-dependent than 
other forms of access (Pew Mobile Fact Sheet, 2021). There 
is important mHealth work being conducted for postpar-
tum women, with the most robust pool of programs focus-
ing on postpartum depression (Kocak et al., 2021; Saad 
et al., 2021, Zhou et al., 2022). More needs to be done to 
ensure the mHealth efforts are accessible, comprehensive 
and evidence-based (Tucker et al., 2021). The Joyuus web 
application is designed to provide a comprehensive mHealth 
experience, accessible through a web browser rather than 
an Apple or Google App paywall, to address the self-care 
needs of postpartum women. It provides actionable self-care 
information, knowledge, and skills to improve postpartum 
health. As well, the prototype identifies symptoms that may 
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require additional medical attention and are presented as 
Red Flag topics with relevant resources for when self-care 
shifts to seeking care. Joyuus is culturally diverse, meaning 
prior to and throughout the development of the prototype, 
the study team involved women with perspectives from var-
ied social, geographic, economic, cultural, racial, and ethnic 
backgrounds. The purpose of our evaluation was to assess 
the effects of a prototype of the Joyuus tool in a limited sam-
ple to assess the key domains and trends related to treatment 
effect. The study tested five outcome domains (social sup-
port, resilience, depression, anxiety, and COVID-19 mental 
health impacts) in our participant population.

Methods

This study was a proof-of-concept mixed-methods mul-
tiphase design to evaluate the Joyuus prototype, including 
a pre-post evaluation with pregnant and postpartum women 
(N = 87) to assess social and behavioral health outcomes at 
baseline and after using the tool for a one-month period. 
Outcomes included social support, resilience, depression, 
anxiety, and COVID-19 mental health impacts. The analy-
sis focused on estimation of treatment effect (via 95% con-
fidence intervals). We also tested for correlation between 
stress, anxiety, and depression measures in the EPDS, STAI 
and COVID-19 measures. For all results presented, P-val-
ues are exploratory. All research activities were conducted 
in accordance with prevailing ethical principles and were 
reviewed and approved by the New England Research Insti-
tutes Institutional Review Board and an independent Safety 
Monitoring Committee and have therefore been performed 
in accordance with the ethical standards laid down in the 
1964 Declaration of Helsinki and its later amendments.

Participants were eligible for the study if they were an 
expectant or new mother (at least 28 weeks/6 months preg-
nant up to 1-year post-birth); aged 18 or older; and identified 

as non-white. Participants had to be able to read, write, and 
speak English as all research and product development activ-
ities were conducted in English at this stage. Research activ-
ities were conducted via smartphone with internet access 
which was also a requirement of participation. The goal of 
Joyuus is wide accessibility, therefore no restrictions were 
placed on phone model, type of Wi-Fi, bandwidth, or where 
participants accessed Joyuus.

Participants were recruited using a multi-pronged 
approach, including collaboration with healthcare provid-
ers; partnership with Health Equity Zones, the Rhode Island 
Department of Health, and other local community health 
centers and community organizations; and directly through 
advertising on private Facebook groups specifically for new 
Black and Latina mothers.

It was expected that a sample of 68 participants with ana-
lyzable data would provide 90% power to detect a medium 
effect size of 0.4 at a 5% significance level, assuming the 
correlation between the pre-and-post measures was 0.5. 
We planned to recruit 85 participants to yield 68 subjects 
with analyzable data, assuming an attrition rate of 20%. We 
enrolled 87 participants in a 2-week recruitment period dur-
ing June 2021.

During the study, 73 completed a survey about visual 
identity (look and feel, colors, branding) and 75 completed 
a survey on content (tone, level, voice). Overall, 79 partici-
pants (91%) completed the post-test with 8 participants lost 
to follow-up. Study participation was completed by August 
2021. Interested participants were sent a link to complete an 
online screening form. If eligible, they completed an elec-
tronic informed consent form and baseline questionnaire. 
All participants gave their informed consent prior to their 
inclusion in the study. Pregnant and postpartum women 
contributed demographic data at baseline. Following base-
line assessment, all participants were assigned the Joyuus 
prototype to use for one month and completed a post-test 
after one month of accessing the tool. Engagement with the 

PREGNANT AND POSTPARTUMWOMEN
Age 18+ | 3rd trimester to 6m postpartum

@2 weeks
Real-Time Feedback Survey

Brand Survey
n=73

Time2
Post Test
n=79

@3 weeks
Real Time Feedback Survey

Content Survey
n=75

Time1
Pre-test
n=87

One Month

Fig. 1  Diagrammatic representation of participant data collection points
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mobile tool was evaluated using two real-time experience 
surveys while using the tool (visual identity and content). 
Experience survey links were sent at week 2 and week 3 of 
participation via text message and only one user response 
per link was possible. A diagram of study methods is refer-
enced in Fig. 1.

Mobile tool usage statistics were captured in the post-test 
survey. Data collection, including screening, informed con-
sent, and surveys was conducted in Qualtrics. Study com-
munications were conducted through text message using 
SimpleTexting (SimpleTexting.com), a mobile messaging 
service. Participants were asked to complete online ques-
tionnaires within 2 weeks of receipt, and up to three text 
message reminders were sent at each timepoint. Participants 
were compensated at each round of data collection.

Joyuus Prototype

The Joyuus prototype was programmed in InVision (invi-
sionsapp.com), a software program that simulates the hands-
on version of a mobile web application for beta testing, with-
out the costly requirements of coding and building out a 
complete mobile web tool. This approach allowed for rapid 
prototyping, validation of the strategic design direction, 
identification of critical issues, and overall user experience 
without costly re-working. Content and coding were frozen 
during the study period to ensure all participants had access 
to the same information. The prototype included a home 
screen and onboarding process to demonstrate how to sign 
up and customize the user experience through sample sur-
veys on areas of interest based on the stage of postpartum. 
The tool also shared detailed outlines of the four sections 
(Body, Feelings, Real Life, Red Flags) which make up the 
base of our information architecture. For example, we pro-
vided participants with the topic of sleep to demonstrate 
how content would be displayed and how it connects to 
other topic areas within the tool. All content was evidence-
based and reviewed by our research team and clinical expert. 
Initially, this includes articles, stories, tips, and resources 
and will expand in the complete program to include videos, 
expert and peer interviews, and graphic stories.

Outcome Measures

Resiliency was measured with the Connor-Davidson Resil-
ience Scale (CD-RISC 10). It is a 10-item scale used with a 
variety of populations, including across a wide range of lan-
guages, racial/ethnic, and cultural groups. It has been shown 
to have strong psychometric properties (Mollard et al., 2021; 
Levey et al., 2021). Each item has a minimum score of 0 and 
maximum score of 4. Total scores range from a minimum 
of 0 to a maximum of 40, and total scores are calculated 

by summing all ten items. A higher score indicates higher 
resilience (Connor & Davidson, 2003).

Depressive symptoms were measured by the Edinburgh 
Postnatal Depression Scale (EPDS), a reliable, valid, and 
widely used scale that measures the presence and intensity of 
depressive symptoms (Cox et al., 1987). The 10-item scale 
has high internal consistency, test–retest reliability, and con-
struct validity in community and psychiatric samples. Items 
are scored 0–3, with some items reverse-scored, and total 
scores are calculated by summing all ten items. The maxi-
mum score is 30, with possible depression indicated by a 
score of 10 or greater. Item 10 on suicidal thoughts is also 
a separate indicator.

Anxiety was measured with the State-Trait Anxiety 
Inventory (STAI), a commonly used measure of trait and 
state anxiety. It has 20 items for assessing trait anxiety and 
20 for state anxiety. In this study, we used the Trait Form 
only. Studies have shown that it is a sensitive predictor of 
caregiver distress over time and that it can vary with changes 
in support systems (Gunning et al., 2010; Spielberger, 1983). 
Response options range from 1 to 4, with the summary score 
calculated by summing all 20 items. Some items are reverse 
scored. Higher scores indicate greater anxiety.

Social support was measured using the MOS Social 
Support Scale, a 19-item instrument comprising four sub-
scales and one overall summary index (Sherbourne Stewart, 
1991). The instrument is scored by obtaining the mean item 
response for each subscale as well as the overall mean of all 
items. Higher score reflects higher level of social support.

COVID-19 impact was assessed with the COVID-19 and 
Mental Health Impacts Scale, which includes 12 items with 
response options ranging from 1 (strongly disagree) to 5 
(strongly agree). Higher scores indicate greater concern for 
impact of COVID-19. The overall summary score is the sum 
of all items (PhenX Toolkit, 2021).

While social support and COVID-19 impact were not 
formal endpoints, a descriptive analysis of these measures 
was conducted.

Results

Participants had a mean age of 30 years, with nearly equal 
distribution of married (55%) and not married (44%), and 
above (47%) and below (46%) annual income of $60 K. All 
identified as female and 99% as Black, with some mothers 
identifying as more than one race. The sample was geo-
graphically dispersed in the United States, with participants 
from 27 states [Table 1/Figure 2].

Across the key measures, we saw significant improve-
ment from pre-study (mean = 26.44, SD = 5.39) to post-
study (mean = 28.29, SD = 5.26) on the Connor-Davidson 
Resilience Scale (p < 0.001), trends for improvement related 
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to Depression (EPDS) (p = 0.624) and Anxiety (STAI) 
(p = 0.286), and no meaningful change on MOS Social Sup-
port or COVID-19 Mental Health Impacts [Table 2].

Findings from subgroup analyses related to income 
and education included trends suggesting women with 
a bachelor’s degree or above were more likely to score 
higher on aspects of social support (p = 0.099 affectionate 
support, p = 0.041 positive social support). Women with 
higher income (> $60 K) also scored significantly higher 
in overall social support (p = 0.039) and social support sub-
scales (p = 0.058 emotional/information support, p = 0.006 
affectionate support), as well as on the resilience measure 

(p = 0.090), and women with lower income (< $60 K) scored 
higher on the STAI (p = 0.91).

Data focusing on user experience using the Joyuus proto-
type for one month suggested that participants found the tool 
easy to use (96%); felt like the sample content was written 
for them (94%); and were able to use the information pre-
sented in their daily routine (76%). Nearly all participants 
(99%) reported that they would use or share the fully devel-
oped tool when available.

Conclusions for Practice

Joyuus shows promise as a digital intervention that can be 
easily and widely distributed to pregnant and postpartum 
women. This pilot study demonstrates that a self-care mobile 
tool has the potential to address significant health outcomes 
related to maternal morbidity and mortality. By providing a 
continuously available companion, Joyuus addresses physi-
cal concerns, mental health challenges, and real-life social 
and interpersonal questions. Women reflected that having 
scientifically backed comprehensive information in a relat-
able format created a connection during postpartum when 
mothers can feel overwhelmed or isolated.

This tool is being developed to provide self-care, in addi-
tion to providing resources for women seeking care, because 
of existing gaps in comprehensive, continuous, accessible, 
and coordinated care. There are a growing number of web-
based programs along with state and national policies that 
are prioritizing postpartum, which this tool could integrate 
with to provide broader access to information. Many of 
these programs and policies are specifically addressing the 
gap in quality care for women of color. By considering and 
including insights from diverse perspectives of postpartum 
women as noted above, Joyuus delivers self-care resources 
to women recognizing cultural differences and audience 
diversity. The tool is also delivered in digital format so they 
can more effectively access important, timely, and relevant 
knowledge for any stage of the postpartum period they are 
experiencing.

With the threat of negative health outcomes increasing for 
women post birth in the US, there is no more important time 
to be providing information on postpartum self-care to new 
mothers. This is particularly relevant considering the shift to 
virtual care, increased social isolation, economic stressors, 
and renewed awareness of the prevalence of systemic racism 
as a result of the pandemic. Our study supported evidence 
that comprehensive self-care resources directed to women's 
mental health, physical health, and real-life challenges up 
to 12 months postpartum are desired. As summarized in the 
words of one participant: “I think it was just really help-
ful and I think it’s awesome that it’s being put together in 
one space for women to access. And I definitely would be 

Table 1  Pilot Demographics

Pilot Demographics (N = 87)

Characteristics % (n)

Pregnancy Status
 Birth in past 12 months 84 (73)
 > 28 weeks/6 months Pregnant 16 (14)

Marital Status
 Married 55 (48)
 Divorced 1 (1)
 Separated 2 (2)
 Never Married 14 (12)
 Member of Unmarried Couple 27 (24)

Age
 18–20 2 (2)
 21–25 20 (17)
 26–30 33 (29)
 31–35 29 (25)
 36–40 15 (13)
 41 + 1 (1)

Race
 Black or African American 99 (86)
 Asian 1 (1)
 White 3 (3)
 Other 3 (3)
 Prefer Not to Answer 1 (1)

Ethnicity
 Hispanic/Latino 7 (6)
 Not Hispanic/Latino 91 (79)
 Prefer Not to Answer 2 (2)
 Education
 Associates or Below 50 (43)
 Bachelor’s or Above 50 (44)

Income
 $0-$19,999 10 (9)
 $20,000-$39,999 16 (14)
 $40,000-$59,999 20 (17)
 $60,000 or above 47 (41)
 Don’t know or prefer not to answer 7 (6)
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interested in using the full version and sharing that with 
friends of mine. I think the fact that it’s going to be in, like an 
app is, you know, super accessible and I think that’s going 
to be really helpful.”

Because this prototype evaluation was designed to assess 
only a subset of a complete program and includes a relatively 

small sample, this pilot was not designed to provide defini-
tive evidence of a meaningful treatment effect on clinical or 
behavioral health outcomes. Despite this limitation, partici-
pants had significant improvement across key measures from 
pre-to-post on the Connor-Davidson Resilience Scale, and 
showed trends for improvement (not statistically significant) 

Fig. 2  Sample by US regions

Table 2  Summary scores: Mean changes from baseline at 30-day follow-up (N = 79)

a MOS Social Support Scale: Response options range from 1 (None of the Time) to 5 (All of the Time). Summary score is mean of all 19 items 
(Range: 1–5). Higher score reflects higher level of social support
b Connor-Davidson Resilience Scale: Response options range from 0 (Not True at All) to 4 (True Nearly All the Time). Summary Score is sum of 
all 10 items (Range: 0–40). Higher score indicates higher resilience
c Edinburgh Postnatal Depression Scale: Response options range from 0 to 3. Summary score is sum of all 10 items (Range 0–30). Higher scores 
indicate more depressive symptoms. Score of 10 or greater indicates possible depression
d State-Trait Anxiety Inventory (Trait): Response options range from 1 to 4. Summary score is sum of all 20 items (Range 20–80). Higher scores 
indicate greater anxiety
e COVID-19 and Mental Health Impacts: Response options range from 1 (Strongly Disagree) to 5 (Strongly Agree). Summary score is sum of all 
12 items. Higher scores indicate greater concern for impact of COVID-19
f P-values are shown for paired t-tests from the follow up compared against baseline
P-value in bold represents significant findings

Survey measures Baseline Mean ± SD 30 Day Mean ± SD (N) Paired difference 95% CI P-valuef

MOS Social Support  Scalea 3.6 ± 0.87 3.7 ± 0.79 − 0.02 (− 0.17, 0.12) 0.761
Connor-Davidson Resilience  Scaleb 26.44 ± 5.39 28.29 ± 5.26 1.85 (0.92, 2.78)  < 0.001
Edinburgh Postnatal Depression  Scalec 8.94 ± 5.47 8.70 ± 5.07 − 0.24 (− 1.21, 0.73) 0.624
State-Trait Anxiety Inventory (Trait)d 41.70 ± 9.58 40.87 ± 10.22 − 0.82 (− 2.35, 0.70) 0.286
COVID-19 and Mental Health  Impactse 29.62 ± 9.42 29.65 ± 9.36 0.03 (− 1.53, 1.58) 0.974
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for Depression (EPDS) and Anxiety (STAI). While we inter-
pret these results cautiously due to the small sample size and 
scope of the prototype, this study suggests that the Joyuus 
tool could improve health outcomes during the postpartum 
period through improved resilience, and potentially for anxi-
ety and depression when comprehensive unbiased care is 
otherwise inaccessible. Future studies, including the devel-
opment and clinical validation study of the comprehensive 
Joyuus tool, should assess the impact of mHealth on medical 
complications, including cardiovascular disease and hyper-
tensive disorders. As well, future interventions developed 
to address postpartum health of underserved women must 
consider the influence of system and social variables when 
developing digital or community-based programs. As with 
Joyuus, conducting formative research at the start of a study 
can greatly inform the development of interventions for 
impacted populations. Further development and testing of 
this tool will include a rigorous randomized controlled trial 
to evaluate the strength of this relationship.

Acknowledgements We gratefully acknowledge the contribution of 
the scientific and community advisors who contributed to this study.

Author Contribution All authors contributed substantially to the paper 
and have approved this final submitted version.

Funding This study was funded through a small business innovative 
research grant and COVID supplemental grant by the National Insti-
tutes of Health, National Institute on Minority Health and Health Dis-
parities, Grant #R43MD014923-01 and R43MD014923-01S1.

Data Availability Not applicable.

Code Availability All analyses were conducted using SPSS version 27.

Declarations 

Conflict of interest The authors declare that they have no conflict of 
interest.

Ethical Approval All research activities were conducted in accordance 
with prevailing ethical principles and were reviewed and approved by 
the New England Research Institutes Institutional Review Board and 
an independent Safety Monitoring Committee, and have therefore been 
performed in accordance with the ethical standards laid down in the 
1964 Declaration of Helsinki and its later amendments.

Consent for Publication Not applicable.

Consent to Participate All participants gave their informed consent 
prior to their inclusion in the study.

References

ACOG. (2018). Optimizing postpartum care. ACOG Committee Opin-
ion No. 736. American College of Obstetricians and Gynecolo-
gists. Obstet Gynecol 131:e140–50. https:// www. acog. org/ clini 

cal/ clini cal- guida nce/ commi ttee- opini on/ artic les/ 2018/ 05/ optim 
izing- postp artum- care

Berg, C. J., Callaghan, W. M., Syverson, C., & Henderson, Z. (2010). 
Pregnancy-related mortality in the United States, 1998 to 2005. 
Obstetrics and Gynecology, 116(6), 1302–1309. https:// doi. org/ 
10. 1097/ AOG. 0b013 e3181 fdfb11

Blue Cross Blue Shield. (2020). Trends in Pregnancy and Childbirth 
Complications in the U.S. Retrieved March 2022 from https:// 
www. bcbs. com/ sites/ defau lt/ files/ file- attac hments/ health- of- ameri 
ca- report/ HoA_ Mater nal_ Health. pdf

Bond, R. M., Gaither, K., Nasser, S. A., Albert, M. A., Ferdinand, K. 
C., Njoroge, J. N., Parapid, B., et al. (2021). Working agenda for 
black mothers: A position paper from the association of black 
cardiologists on solutions to improving black maternal health. Cir-
culation. Cardiovascular Quality and Outcomes, 14(2), e007643. 
https:// doi. org/ 10. 1161/ CIRCO UTCOM ES. 120. 007643

Bryant, A. S., Worjoloh, A., Caughey, A. B., & Washington, A. E. 
(2010). Racial/ethnic disparities in obstetric outcomes and care: 
prevalence and determinants. American Journal of Obstetrics 
& Gynecology, 202(4), 335–343. https:// doi. org/ 10. 1016/j. ajog. 
2009. 10. 864

Burris, H. H., Passarella, M., Handley, S. C., Srinivas, S. K., & Lorch, 
S. A. (2021). Black-White disparities in maternal in-hospital 
mortality according to teaching and Black-serving hospital sta-
tus. American Journal of Obstetrics & Gynecology, 225(1), 83 
e81-83 e89. https:// doi. org/ 10. 1016/j. ajog. 2021. 01. 004

Collier, A. Y., & Molina, R. L. (2019). Maternal mortality in the United 
States: Updates on trends, causes, and solutions. NeoReviews, 
20(10), e561–e574. https:// doi. org/ 10. 1542/ neo. 20- 10- e561

Connor, K. M., & Davidson, J. R. (2003). Development of a new resil-
ience scale: The Connor-Davidson Resilience Scale (CD-RISC). 
Depression and Anxiety, 18(2), 76–82. https:// doi. org/ 10. 1002/ 
da. 10113

Corrigan, C. P., Kwasky, A. N., & Groh, C. J. (2015). Social support, 
postpartum depression, and professional assistance: A survey of 
Mothers in the Midwestern United States. The Journal of Perina-
tal Education, 24(1), 48–60. https:// doi. org/ 10. 1891/ 1058- 1243. 
24.1. 48

Consensus Development Conference. (2016). Committee Opinion No. 
666: Optimizing Postpartum Care. Obstetrics & Gynecology, 
127(6), e187-e192. https:// doi. org/ 10. 1097/ AOG. 00000 00000 
001487

Cox, J. L., Holden, J. M., & Sagovsky, R. (1987). Detection of postna-
tal depression. Development of the 10-item Edinburgh Postnatal 
Depression Scale. British Journal of Psychiatry, 150, 782–786. 
https:// doi. org/ 10. 1192/ bjp. 150.6. 782

Crear-Perry, J., Correa-de-Araujo, R., Lewis Johnson, T., McLemore, 
M. R., Neilson, E., & Wallace, M. (2021). Social and structural 
determinants of health inequities in maternal health. Journal of 
Women’s Health (larchmt), 30(2), 230–235. https:// doi. org/ 10. 
1089/ jwh. 2020. 8882

Essien, U. R., Molina, R. L., & Lasser, K. E. (2019). Strengthening the 
postpartum transition of care to address racial disparities in mater-
nal health. Journal of the National Medical Association, 111(4), 
349–351. https:// doi. org/ 10. 1016/j. jnma. 2018. 10. 016

Fowles, E. R., Cheng, H. R., & Mills, S. (2012). Postpartum health 
promotion interventions: a systematic review. Nursing Research, 
61(4), 269–282. https:// doi. org/ 10. 1097/ NNR. 0b013 e3182 556d29

Friedline, T., Chen, Z., & Morrow, S. (2020). Families’ Financial Stress 
& Well-Being: The importance of the economy and economic 
environments. Journal of Family and Economic Issues, 42(Suppl 
1), 1–18. https:// doi. org/ 10. 1007/ s10834- 020- 09694-9

Grooms, J., Ortega, A., & Alfredo-Angel Rubalcaba, J. (2020). The 
COVID-19 public health and economic crises leave vulner-
able populations exposed. Brookings. Retrieved August 2021 
from https:// www. brook ings. edu/ blog/ up- front/ 2020/ 08/ 13/ 

https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2018/05/optimizing-postpartum-care
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2018/05/optimizing-postpartum-care
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2018/05/optimizing-postpartum-care
https://doi.org/10.1097/AOG.0b013e3181fdfb11
https://doi.org/10.1097/AOG.0b013e3181fdfb11
https://www.bcbs.com/sites/default/files/file-attachments/health-of-america-report/HoA_Maternal_Health.pdf
https://www.bcbs.com/sites/default/files/file-attachments/health-of-america-report/HoA_Maternal_Health.pdf
https://www.bcbs.com/sites/default/files/file-attachments/health-of-america-report/HoA_Maternal_Health.pdf
https://doi.org/10.1161/CIRCOUTCOMES.120.007643
https://doi.org/10.1016/j.ajog.2009.10.864
https://doi.org/10.1016/j.ajog.2009.10.864
https://doi.org/10.1016/j.ajog.2021.01.004
https://doi.org/10.1542/neo.20-10-e561
https://doi.org/10.1002/da.10113
https://doi.org/10.1002/da.10113
https://doi.org/10.1891/1058-1243.24.1.48
https://doi.org/10.1891/1058-1243.24.1.48
https://doi.org/10.1097/AOG.0000000000001487
https://doi.org/10.1097/AOG.0000000000001487
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1089/jwh.2020.8882
https://doi.org/10.1089/jwh.2020.8882
https://doi.org/10.1016/j.jnma.2018.10.016
https://doi.org/10.1097/NNR.0b013e3182556d29
https://doi.org/10.1007/s10834-020-09694-9
https://www.brookings.edu/blog/up-front/2020/08/13/the-covid-19-public-health-and-economic-crises-leave-vulnerable-populations-exposed/


555Maternal and Child Health Journal (2023) 27:548–555 

1 3

the- covid- 19- public- health- and- econo mic- crises- leave- vulne 
rable- popul ations- expos ed/

Guerra-Reyes, L., Christie, V. M., Prabhakar, A., Harris, A. L., & 
Siek, K. A. (2016). Postpartum health information seeking using 
mobile phones: Experiences of low-income mothers. Maternal 
and Child Health Journal, 20(Suppl 1), 13–21. https:// doi. org/ 
10. 1007/ s10995- 016- 2185-8

Gunning, M. D., Denison, F. C., Stockley, C. J., Ho, S. P., Sandhu, 
H. K., & Reynolds, R. M. (2010). Assessing maternal anxiety in 
pregnancy with the State-Trait Anxiety Inventory (STAI): issues 
of validity, location and participation. Journal of Reproductive 
and Infant Psychology, 28(3), 266–273. https:// doi. org/ 10. 1080/ 
02646 83090 34873 00

Howell, E. A. (2010). Lack of patient preparation for the postpartum 
period and patients’ satisfaction with their obstetric clinicians. 
Obstetrics & Gynecology, 115(2 Pt 1), 284–289. https:// doi. org/ 
10. 1097/ AOG. 0b013 e3181 c8b39b

Howell, E. A., Mora, P. A., Chassin, M. R., & Leventhal, H. (2010). 
Lack of preparation, physical health after childbirth, and early 
postpartum depressive symptoms. Journal of Women’s Health 
(larchmt), 19(4), 703–708. https:// doi. org/ 10. 1089/ jwh. 2008. 1338

Howell, E. A., Mora, P. A., Horowitz, C. R., & Leventhal, H. (2005). 
Racial and ethnic differences in factors associated with early post-
partum depressive symptoms. Obstetrics & Gynecology, 105(6), 
1442–1450. https:// doi. org/ 10. 1097/ 01. AOG. 00001 64050. 34126. 
37

Hutto, H. F., Kim-Godwin, Y., Pollard, D., & Kemppainen, J. (2011). 
Postpartum depression among White, African American, and His-
panic low-income mothers in rural southeastern North Carolina. 
Journal of Community Health Nursing, 28(1), 41–53. https:// doi. 
org/ 10. 1080/ 07370 016. 2011. 539088

Keppler, A. B., & Roudebush, J. L. (1999). Postpartum follow-up care 
in a hospital-based clinic: an update on an expanded program. The 
Journal of Perinatal & Neonatal Nursing, 13(1), 1–14. https:// doi. 
org/ 10. 1097/ 00005 237- 19990 6000- 00002

Koçak, V., İyisoy, E. E., & MS. (2021). The development of the post-
partum mobile support application and the effect of the applica-
tion on mothers’ anxiety and depression symptoms. Archives of 
Psychiatric Nursing, 35(5), 441–449. https:// doi. org/ 10. 1016/j. 
apnu. 2021. 06. 009

Levey, E. J., Rondon, M. B., Sanchez, S., et al. (2021). Psychometric 
properties of the Spanish version of the 10-item connor davidson 
resilience scale (CD-RISC) among adolescent mothers in Peru. 
Journal of Child & Adolescent Trauma, 14, 29–40. https:// doi. org/ 
10. 1007/ s40653- 019- 00295-9

Louis, J. M., Menard, M. K., & Gee, R. E. (2015). Racial and eth-
nic disparities in maternal morbidity and mortality. Obstetrics 
& Gynecology, 125(3), 690–694. https:// doi. org/ 10. 1097/ AOG. 
00000 00000 000704

Miller, Y., Thompson, R., Porter, J., & Prosser, S. (2011). Findings 
from the Having a Baby in Queensland Survey, 2010. Queens-
land Centre for Mothers & Babies, The University of ueensland. 
Retrieved March 2022 from http:// www. rache lthom pson. org/ 
uploa ds/2/ 3/4/ 7/ 23478 270/ findi ngs_ from_ the_ having_ a_ baby_ 
in_ queen sland_ survey_ 2010. pdf

Mollard, E., Kupzyk, K., & Moore, T. (2021). Postpartum stress and 
protective factors in women who gave birth in the United States 
during the COVID-19 pandemic. Women’s Health. https:// doi. org/ 
10. 1177/ 2F174 55065 21104 2190

Pew Research Center (2021). Mobile Fact Sheet. April 7, 2021. 
Retrieved August 2022 from https:// www. pewre search. org/ inter 
net/ fact- sheet/ mobile/

Riley, V., Ellis, N., Mackay, L., & Taylor, J. (2021). The impact of 
COVID-19 restrictions on women’s pregnancy and postpartum 

experience in England: A qualitative exploration. Midwifery, 101, 
103061. https:// doi. org/ 10. 1016/j. midw. 2021. 103061

Ruiz, J. I., Nuhu, K., McDaniel, J. T., Popoff, F., Izcovich, A., & 
Criniti, J. M. (2015). Inequality as a powerful predictor of infant 
and maternal mortality around the world. PLoS ONE, 10(10), 
e0140796. https:// doi. org/ 10. 1371/ journ al. pone. 01407 96

Saad, A., Magwood, O., Aubry, T., Alkhateeb, Q., Hashmi, S. S., 
Hakim, J., et al. (2021). Mobile interventions targeting common 
mental disorders among pregnant and postpartum women: An 
equity-focused systematic review. PLoS ONE, 16(10), e0259474. 
https:// doi. org/ 10. 1371/ journ al. pone. 02594 74

Sakowicz, A., Matovina, C. N., Imeroni, S. K., Daiter, M., Barry, O., 
Grobman, W. A., & Miller, E. S. (2021). The association between 
the COVID-19 pandemic and postpartum care provision. Ameri-
can Journal of Obstetrics & Gynecology MFM, 3(6), 100460. 
https:// doi. org/ 10. 1016/j. ajogmf. 2021. 100460

Schneider, E. C., & et al. (2021). Mirror, Mirror 2021 — Reflecting 
Poorly: Health Care in the U.S. Compared to Other High-Income 
Countries The Commonwealth Fund. Retrieved August 2021 from 
https:// doi. org/ 10. 26099/ 01dv- h208

Sherbourne, C. D., & Stewart, A. L. (1991). The MOS social support 
survey. Social Science and Medicine, 32(6), 705–714. https:// doi. 
org/ 10. 1016/ 0277- 9536(91) 90150-B

Spielberger, C. D. (1983). Manual for the State-Trait Anxiety Inventory 
(STAI). Consulting Psychologists Press.

Taylor, J. K. (2020). Structural racism and maternal health among black 
women. The Journal of Law, Medicine & Ethics, 48(3), 506–517. 
https:// doi. org/ 10. 1177/ 10731 10520 958875

Thayer, Z. M., & Gildner, T. E. (2021). COVID-19-related financial 
stress associated with higher likelihood of depression among 
pregnant women living in the United States. American Journal 
of Human Biology, 33(3), e23508. https:// doi. org/ 10. 1002/ ajhb. 
23508

PhenX Toolkit. (2021). COVID-19 Protocol Library. Retrieved August 
2021 from https:// www. phenx toolk it. org/ proto cols/ view/ 960101? 
origin= search

Tucker, L., Villagomez, A. C., & Krishnamurti, T. (2021). Compre-
hensively addressing postpartum maternal health: A content and 
image review of commercially available mobile health apps. 
BMC Pregnancy and Childbirth, 21, 311. https:// doi. org/ 10. 1186/ 
s12884- 021- 03785-7

Tully, K. P., Stuebe, A. M., & Verbiest, S. B. (2017). The fourth trimes-
ter: a critical transition period with unmet maternal health needs. 
American Journal of Obstetrics & Gynecology, 217(1), 37–41. 
https:// doi. org/ 10. 1016/j. ajog. 2017. 03. 032

Zaharatos, J., St Pierre, A., Cornell, A., Pasalic, E., & Goodman, D. 
(2018). Building U.S. capacity to review and prevent maternal 
deaths. Journal of Women’s Health (larchmt), 27(1), 1–5. https:// 
doi. org/ 10. 1089/ jwh. 2017. 6800

Zhou, C., Hu, H., Wang, C., et al. (2022). The effectiveness of mHealth 
interventions on postpartum depression: A systematic review 
and meta-analysis. Journal of Telemedicine and Telecare., 28(2), 
83–95. https:// doi. org/ 10. 1177/ 13576 33X20 917816

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

https://www.brookings.edu/blog/up-front/2020/08/13/the-covid-19-public-health-and-economic-crises-leave-vulnerable-populations-exposed/
https://www.brookings.edu/blog/up-front/2020/08/13/the-covid-19-public-health-and-economic-crises-leave-vulnerable-populations-exposed/
https://doi.org/10.1007/s10995-016-2185-8
https://doi.org/10.1007/s10995-016-2185-8
https://doi.org/10.1080/02646830903487300
https://doi.org/10.1080/02646830903487300
https://doi.org/10.1097/AOG.0b013e3181c8b39b
https://doi.org/10.1097/AOG.0b013e3181c8b39b
https://doi.org/10.1089/jwh.2008.1338
https://doi.org/10.1097/01.AOG.0000164050.34126.37
https://doi.org/10.1097/01.AOG.0000164050.34126.37
https://doi.org/10.1080/07370016.2011.539088
https://doi.org/10.1080/07370016.2011.539088
https://doi.org/10.1097/00005237-199906000-00002
https://doi.org/10.1097/00005237-199906000-00002
https://doi.org/10.1016/j.apnu.2021.06.009
https://doi.org/10.1016/j.apnu.2021.06.009
https://doi.org/10.1007/s40653-019-00295-9
https://doi.org/10.1007/s40653-019-00295-9
https://doi.org/10.1097/AOG.0000000000000704
https://doi.org/10.1097/AOG.0000000000000704
http://www.rachelthompson.org/uploads/2/3/4/7/23478270/findings_from_the_having_a_baby_in_queensland_survey_2010.pdf
http://www.rachelthompson.org/uploads/2/3/4/7/23478270/findings_from_the_having_a_baby_in_queensland_survey_2010.pdf
http://www.rachelthompson.org/uploads/2/3/4/7/23478270/findings_from_the_having_a_baby_in_queensland_survey_2010.pdf
https://doi.org/10.1177/2F17455065211042190
https://doi.org/10.1177/2F17455065211042190
https://www.pewresearch.org/internet/fact-sheet/mobile/
https://www.pewresearch.org/internet/fact-sheet/mobile/
https://doi.org/10.1016/j.midw.2021.103061
https://doi.org/10.1371/journal.pone.0140796
https://doi.org/10.1371/journal.pone.0259474
https://doi.org/10.1016/j.ajogmf.2021.100460
https://doi.org/10.26099/01dv-h208
https://doi.org/10.1016/0277-9536(91)90150-B
https://doi.org/10.1016/0277-9536(91)90150-B
https://doi.org/10.1177/1073110520958875
https://doi.org/10.1002/ajhb.23508
https://doi.org/10.1002/ajhb.23508
https://www.phenxtoolkit.org/protocols/view/960101?origin=search
https://www.phenxtoolkit.org/protocols/view/960101?origin=search
https://doi.org/10.1186/s12884-021-03785-7
https://doi.org/10.1186/s12884-021-03785-7
https://doi.org/10.1016/j.ajog.2017.03.032
https://doi.org/10.1089/jwh.2017.6800
https://doi.org/10.1089/jwh.2017.6800
https://doi.org/10.1177/1357633X20917816

	The Power and Promise of Postpartum Self Care: Evaluation of a Web-Based Tool for Underserved Women
	Abstract
	Objectives 
	Methods 
	Results 
	Conclusions for Practice 

	Significance
	Objectives
	Methods
	Joyuus Prototype
	Outcome Measures

	Results
	Conclusions for Practice
	Acknowledgements 
	References




