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ABSTRACT @ OPEN ACCESS

Introduction: Individuals with congenital heart disease and acquired heart disease are at increased risk for
medical complications during the postpartum period, yet their specific experiences, barriers, and preferences for
care remain poorly understood. As more individuals with cardiac disease reach childbearing age, there is a
pressing need to develop patient-centered postpartum care models that address the unique challenges faced by
this high-risk population.

Methods: This convergent mixed methods study was conducted at a tertiary care hospital specializing in
multidisciplinary care. Eligible participants included individuals with congenital heart disease or acquired heart
disease were identified through the hospital’s maternal cardiac database. Quantitative data were collected via
an electronic survey sent to 316 eligible participants, with 128 completing the survey. Qualitative data were
gathered through in-depth phone interviews with a sample of 20 participants with congenital heart disease,
including 16 who also completed the survey. Interviews were conducted in English or Spanish and analyzed using
grounded theory methodology to identify key themes. Findings from both datasets were integrated to provide a
comprehensive understanding of postpartum experiences.

Results: Participants reported substantial barriers to postpartum care, including insufficient information about
potential complications, physical limitations due to cardiac symptoms, and logistical challenges such as childcare
and transportation. Thirteen percent of respondents reported significant difficulty accessing medical care within
the first two months postpartum, despite 87% attending at least one postpartum visit. Unmet needs were common:
44% identified a lack of breastfeeding support and 40% reported insufficient mental health resources, often
resulting in increased reliance on family or partners. Many participants expressed a desire for earlier and more
frequent postpartum follow-up, with 23% preferring their first visit within one week and 38% within two weeks
of delivery. Flexible care options were highly valued, with 59% preferring telehealth, 41% favoring home visits,
and strong interest in multidisciplinary support.

Conclusion: Postpartum individuals with heart disease face significant barriers to comprehensive care in the fourth
trimester, including informational, physical, and logistical challenges. Patient-centered interventions, such as earlier
and more frequent follow-ups, expanded telehealth services, integrated mental health and lactation support, and
multidisciplinary care, are essential to improve outcomes and address the complex needs of this growing
population.

Keywords: postpartum, congenital heart disease, acquired heart disease, maternal morbidity, fourth trimester,
mixed methods, cardiac disease, pregnancy

Key Points

® Postpartum individuals with congenital or acquired heart disease face persistent barriers to care, including in
including insufficient information about complications, physical limitations, and logistical challenges, despite
high rates of follow-up within multidisciplinary programs.

e Unmet needs for mental health and breastfeeding support are common, with 40% and 44% of participants
respectively identifying these as gaps in postpartum care.

e Participants strongly prefer earlier and more frequent postpartum follow-up, flexible care options such as
telehealth and home visits, and integrated multidisciplinary support to address their complex needs in the
fourth trimester.
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Introduction
The fourth trimester is a critical transition for birthing individuals, especially those with congenital (CHD) or acquired heart

disease (AHD), as they recover from childbirth while caring for a newborn. This phase brings rapid physiological changes,
increasing the risk of maternal cardiovascular complications, including hypertensive disorders, cardiac decompensation,
arrhythmias, and thromboembolic events, as well as adverse fetal outcomes such as preterm birth and fetal growth
restriction. 3 The rising prevalence of cardiovascular conditions among reproductive-aged individuals has significantly
contributed to increasing maternal mortality in the United States, with cardiovascular disease now accounting for over
30% of pregnancy-related deaths and mortality rates rising by 28% between 2018 and 2022.4 More than half of these
deaths occur postpartum, and conditions like cardiomyopathy are leading causes of late postpartum mortality.> ¢
Contributing factors include chronic illness, advanced maternal age, adverse pregnancy outcomes, unhealthy lifestyle

behaviors, and systemic barriers such as inadequate preconception counseling and disparities in access to care.”-10

Advances in medical and surgical care have allowed more individuals with CHD to reach reproductive age and safely
conceive.! However, postpartum care often declines after six weeks, largely due to insurance gaps, systemic inequities,
and geographic barriers, particularly in rural areas where over half of hospitals lack maternity services.!' These

individuals must also care for newborns who may face increased perinatal risks.'2 13

Despite the growing number of individuals with cardiac conditions experiencing pregnancy, research on their postpartum
experiences is limited. Existing studies highlight increased risks for thromboembolic complications, postpartum
readmissions, and long-term cardiovascular events, but qualitative data, especially from the United States, are scarce.'!
4 An Australian study revealed that women with cardiac disease often feel dismissed by healthcare providers and
experience fragmented care that does not address their dual needs as mothers and cardiac patients.!> There remains a
significant gap in understanding the specific postpartum experiences and care preferences of individuals with CHD and

AHD in the U.S.

To address these gaps, we conducted a convergent mixed-methods study to: (1) identify the challenges and barriers
faced by individuals with CHD and AHD in accessing postpartum obstetric care; (2) characterize their unmet medical
needs during the postpartum period; and (3) explore patient preferences for postpartum care, including the timing,
format, and content of follow-up services beyond standard six-week guidelines. The goal is to generate actionable

insights to inform more patient-centered postpartum care models for individuals with complex cardiac conditions.

Methods

This study utilizes data from a prospectively collected database of participants with heart disease who received
pregnancy and delivery care at a tertiary care hospital through the Maternal Heart Program between 2013 and 2023.
CHD was defined as structural cardiac abnormalities present from birth, with or without prior surgical correction, and
AHD included any cardiac condition diagnosed before or during pregnancy (e.g., cardiomyopathy, valvular disease,
arrhythmias, ischemic heart disease, etc). Postpartum care at this institution is provided by a multidisciplinary team
comprising high-risk obstetricians, cardiologists, and anesthesiologists. In addition, patients are seen by a patient
navigator, nurses, social work, and a lactation specialist before discharge and offered telehealth lactation support. A 2-

week and 6-week postpartum in person or telehealth visit with a high risk obstetrician and a nurse phone call are standard
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medical protocol at this institution, and most patients are scheduled for cardiology follow-up within 3 months. All

procedures were approved by the Stanford Institutional Review Board (66399).

Participants were eligible for phone interviews if they were over 18 years of age at delivery, had a diagnosis of CHD,
and could complete the interest survey in English or Spanish. Recruitment focused on individuals with congenital heart
disease due to their increased postpartum health burden, including higher risks of cardiovascular complications, hospital
readmissions, and challenges in managing both maternal recovery and infant care during the postpartum period. Eligible
participants from the Maternal Heart Program database were invited via REDCap (Nashville, TN) to participate in a 30—
60 minute in-depth phone interview.'¢ 17 Interview participants received an informed consent form prior to their scheduled

interviews, and verbal consent was obtained at the time of the interview.

A semi-structured interview guide, developed from prior studies and reviewed by a multidisciplinary research team, was
pilot-tested with two participants without requiring changes.’® Open-ended questions allowed participants to share their
most significant postpartum experiences, including recovery, complications, medical appointments, and unmet needs.
Interviews were conducted by the lead investigator (EP), audio-recorded with verbal consent, transcribed, de-identified,
with each participant receiving a $50 gift card for their time. The first four interviews were transcribed and coded line-
by-line by two researchers (EP and KL) to create a preliminary coding framework, which was then used for subsequent
interviews. Coding was iterative, with coded excerpts reviewed and recoded as needed. After jointly developing the
preliminary coding framework from the first four interviews, EP applied the codebook to the remaining 16 transcripts.
Discrepancies and emerging codes were discussed during regular team meetings until consensus was reached. The
multidisciplinary team (maternal-fetal medicine, cardiology, qualitative methods) reviewed thematic summaries.
Grounded theory methodology guided the identification of key themes. ' NVivo 14 (Denver, CO) was used for data

organization and analysis.20 Thematic findings were shared with participants for feedback and validation.

The final survey contained 15 items, including questions on demographics, cardiac history, pregnancy and postpartum
experiences, barriers to care, and care preferences. The full survey instrument is provided in Supplementary Appendix
2. Survey development was led by maternal-fetal medicine obstetricians in collaboration with the multidisciplinary
Maternal Heart Program team; cardiologists contributed to item review to ensure clinical relevance for CHD and AHD
populations. The survey was distributed via REDCap to eligible participants.’é 17 Survey participants accepted their
informed consent prior to completing survey. Eligibility criteria mirrored the qualitative component but expanded to
include those with AHD. Survey respondents received a $20 gift card as compensation. informed consent was obtained

electronically at the beginning of the REDCap survey.

De-identified responses were transferred to R Statistical Software version 4.4.3 (Boston, MA) for descriptive analysis,
with findings compared to qualitative interview themes.2!

Reflexivity Statement

All interviews were conducted by the lead investigator (EP), a medical student with additional training in qualitative
methods. EP identifies as woman and does/does not have personal lived experience with heart disease or high-risk

pregnancy. EP did not provide clinical care to participants prior to the study; this was disclosed during consent. To enhance
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reflexivity, EP maintained analytic memos after interviews and regularly debriefed with KL, a medical student who helped

create the coding framework.

Results

Between October 2022 and May 2023, shown in Figure 1, 148 postpartum individuals with CHD or AHD participated:
20 completed interviews and 128 completed surveys, with 16 completing both the interview and survey, as shown in
Table 1. The survey was distributed to 316 eligible participants, resulting in a response rate of 41% (128/316).
Participants were diverse in age, race/ethnicity, and insurance status. Survey respondents included 42% (54/128) with
CHD and 58% (74/128) with AHD. As shown in Table 2, preterm delivery occurred in 15% (3/20) of interview
participants and 22% (28/128) of survey respondents; NICU admission in 15% (3/20) and 18% (23/128), respectively.
Elevated postpartum depression scores were reported by 7% (1/15) of interview participants with available data and
4% (5/128) of survey respondents. Key qualitative themes, representative quotes, integrated survey findings, and clinical

recommendations are summarized in Table 3, with additional supporting quotes provided in Supplementary Table 1.

AIM 1: Identify the challenges and barriers faced by individuals with CHD and AHD in accessing postpartum obstetric

care

Fig 1. Inclusion diagram for interview and survey study participants. Sixteen participants completed both the interview

and the survey.

Assessed for eligibility (n=478)

+ Excluded (n=171)
ONot meeting inclusion criteria
[UDeclined to participate in future
studies

Invited to participant in study (n= 316)

v
[ I
[ Interviews ] [ Surveyvs ]
+ Eligible individuals with congenital cardiac + Survey Participants (n= 128)
disease (n = 146) 0 English speaking (n=120) and Spanish
O Interview Participants (n= 20) Speaking (n= 8)

[J English speaking (n=19) and Spanish
Speaking (n= 1)
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Table 1. Demographic, Clinical, and Obstetric Characteristics of Interview and Survey Participants with Congenital or

Acquired Heart Disease

Total interview

Total survey respondents

Pregnancy

respondents

N = 20 (%) N =128 (%)
Age of Birthing Person at Delivery
<25 1 (5%) 9 (7%)
25-29 3 (15%) 21 (16%)
30-34 6 (30%) 44 (34%)
35-39 9 (45%) 42 (33%)
40+ 1 (5%) 12 (9%)
Respondent Language
English 19 (95%) 120 (94%)
Spanish 1(5%) 8 (6%)
Deliveries at Stanford
1 14 (70%) 122 (95%)
2 5 (25%) 14 (11%)
3+ 1 (5%) 2 (2%)
Race/Ethnicity
Non-Hispanic White 11 (55%) 70 (56%)
Non-Hispanic Black 1 (5%) 3 (2%)
Hispanic 4 (20%) 29 (23%)
Non-Hispanic Asian/Pacific Islander 4 (20%) 27 (21%)
Other 0 (0%) 1 (1%)
Insurance
Public 6 (30%) 29 (23%)
Private 14 (70%) 97 (76%)
Other/Unknown 2 (2%)
Type of Cardiac Disorder
Congenital 20 (100%) 54 (42%)
Acquired 0 (0%) 74 (58%)
History of Sudden Cardiac Arrest 1(5%) 4 (3%)
Prior Cardiac Surgery or Procedure before 11 (55%) 50 (39%)

Medical Research Archives | https://doi.org/10.18103 /mra.v14i7.7592
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Table 2. Obstetric Outcomes and Postpartum Characteristics of Participants Between Interview and Survey Respondents

with Cardiac Disease

Total deliveries by interview Total deliveries by survey
respondents respondents
N= 27 (%) N =148 (%)
Mode of Delivery
Vaginal 16 (59%) 69 (47%)
Cesarean 11 (41%) 80 (54%)
Antenatal Hospitalization 5 (19%) 38 (26%)
Preeclampsia 1 (4%) 16 (11%)
Preterm Delivery 4 (15%) 32 (22%)
NICU admission or 4 (15%) 26 (18%)
intermediate care nursey
Breastfeeding at Discharge 24 (88%) 127 (86%)
Prolonged Postpartum 3 (11%) 29 (20%)
Hospitalization
EPDS score >12 2 (7%) 6 (4%)

Lack of information about potential postpartum complications

Participants frequently reported receiving insufficient information about potential postpartum complications, which left
them unprepared for issues that arose after delivery. Although many had regular contact with the healthcare system
during pregnancy, they felt that postpartum risks were rarely discussed, and several described feeling dismissed when

seeking care for new symptoms.

“How could not one time this have come up as just a precaution...any new mom could say, ‘I'm tired, I'm lightheaded,’

and dismiss it.” (P #1, Supplementary Table 1)

Many expressed frustration about the lack of education and support during the transition from hospital discharge, noting
that they were often left to manage their health independently without sufficient guidance. These experiences contributed
to a sense of vulnerability and highlighted the need for clearer communication and more proactive postpartum education

from healthcare providers.

In addition to these qualitative findings, 14% of participants reported experiencing a cardiac complication within 1 year
of postpartum. Furthermore, 13% of participants reported difficulty accessing medical care during the first two months
postpartum (n = 128). Among those who experienced difficulty (n = 17), 24% rated their difficulty as moderate (3 out
of 5), 59% as significant (4 out of 5), and 18% as severe (5 out of 5).

Experiencing postpartum symptoms and logistical barriers that limited medical care and bonding
Physical recovery challenges created significant barriers to attending medical appointments, with many participants

reporting difficulty leaving the house or even getting out of bed due to fatigue and cardiac symptoms.

Medical Research Archives | https://doi.org/10.18103 /mra.v14i7.7592 7
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Severe cardiac issues, such as heart failure, often compounded these obstacles and, for some, physical limitations persisted
long after delivery, affecting daily activities and maternal-infant bonding. In several cases, participants required
additional medical procedures postpartum, such as surgery or cardiac catheterization, which further hindered recovery
and contributed to emotional distress. These ongoing physical limitations underscored the need for more accessible and

flexible postpartum care options for individuals with cardiac disease.

Quantitative data revealed that while attendance at postpartum visits was high (87%), barriers such as childcare (19%),

physical recovery challenges (9%), and transportation issues (4%) were significant obstacles for some participants.

AIM 2: Understanding the unmet medical needs they had during postpartum

Difficulty with breastfeeding and desire for more support

Breastfeeding was a significant challenge for many participants, who often struggled to balance their medical needs with
lactation demands. Several described feeling overwhelmed by breastfeeding, particularly when managing hypertension,

medication regimens, or recovering from hospitalizations, and noted that proactive lactation support was lacking.

“Breastfeeding wasn’t bonding right away—it felt overwhelming—and hypertension made feeding more difficult...”

(P#10, Table 3)

Table 3. Key Themes, Representative Quotes, Survey Results, and Clinical Recommendations of Unmet Needs, and Care
Preferences Among Postpartum Individuals with Cardiac Disease. Representative quotes are drawn from qualitative

interviews; survey results are from the electronic survey of postpartum individuals with cardiac disease. Additional

supporting quotes are available in Supplementary Table S1

Theme

Representative Quotes

Survey Results

Clinical Recommendations

Lack of information
about potential
postpartum

complications

“No one told me—like not a single
professional told me—to do this if |
were to feel it or have a [complication].
So | took my own blood pressure using
my personal cuff... It was super

high...168 over 90.” (P #1)

13% reported difficulty
accessing care in first 2

months; 14% reported a
cardiac complication

within 1 year postpartum;

Provide structured education on
postpartum warning signs at
discharge (e.g., POSTBIRTH);
implement earlier follow-up

visits and proactive outreach.

Physical recovery
challenges and

barriers to care

“Being in heart failure, it's hard to
walk—period.” (P #2)

“It was hard for me to get out of bed
sometimes... | had to let them know |
would be running late because of how |

was feeling.” (P #15)

9% reported physical
recovery challenges as a
barrier; 19% cited
childcare, 4%

transportation

Offer in-home or telehealth
visits; integrate physical
therapy into postpartum care;
provide logistical support (e.g.,
childcare resources,

transportation assistance).

Breastfeeding
difficulties and

need for support

“With my first one, breastfeeding wasn’t
bonding right away—it felt
overwhelming—and hypertension made
feeding more difficult...” (P#10)

“Just a check-in call a week postpartum

44% identified
breastfeeding support as

an unmet need

Ensure access to lactation
consultants during postpartum
follow-up (in-person or
telehealth); schedule proactive

lactation support check-ins.
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would have been helpful to provide
resources or support.”(P#3)
Mental health “l was pretty depressed... because it 40% reported mental Screen for depression and
symptoms and was surgery, and | couldn’t move very health support as an anxiety at early postpartum
reliance on support | well. But what made me happy was unmet need visits; integrate mental health
systems having my kids with me.” (P #2) counseling (telehealth or in-
“l was dealing with a lot of PTSD from person); connect families to
the birth of my daughter... | was so community and peer support
scared of my blood pressure all the resources.
time.” (P #13)
Preference for “I think maybe it would have, in 23% preferred first Offer earlier postpartum
earlier and flexible | retrospect, it might have been nicer to postpartum visit at 1 check-ins (within 1-2 weeks);
postpartum care have it earlier. If we could have week, 38% at 2 weeks; provide options for telehealth,
identified that there was an issue 59% preferred home visits, and flexible
earlier, that would have been probably | telehealth, 41% home scheduling; develop
better...” visits multidisciplinary, patient-
“Having someone come to you when you centered care models.
have a brand-new baby to say, ‘I'm
here for any questions about you or
your baby’—that'd be amazing if that
was an option.”

Many expressed a desire for more frequent check-ins and tailored resources to address their unique needs. Quantitative
data reinforced these findings, with 44% of participants identifying breastfeeding support as an unmet need during
postpartum visits, highlighting the importance of integrating lactation consultants and providing individualized resources

during follow-up care.

Experiencing mental health symptoms postpartum and needing to rely on support systems
Participants frequently described experiencing mental health challenges during the postpartum period, with depression

and anxiety commonly affecting their ability to care for themselves and their newborns.

“l just didn’t want to hold him... My husband pretty much took care of him for the first month of his life because | just

couldn’t do it.” (P #19, Supplementary Table 1)

These emotional struggles were often intensified by medical complications or procedures, leading many to rely heavily
on family members or pariners for caregiving and emotional support. While family support often provided critical
assistance and stability, some participants still expressed feelings of isolation or inadequacy due to their mental health
struggles and the impact on maternal-infant bonding. Quantitative data revealed that 40% of participants identified
mental health support as an unmet need during postpartum visits, highlighting the importance of accessible mental health

resources for individuals with cardiac disease.
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AIM 3: Understand patient preferences for OBGYN postpartum care

Patients preferred earlier contact with medical care postpartum

Participants expressed a strong preference for earlier postpartum contact with their OBGYN providers, emphasizing the
importance of addressing complications and concerns before the standard six-week appointment. Many highlighted the
value of proactive outreach, such as a check-in call or visit within the first week, to provide support and resources during
the early postpartum period. This need for accessible care was especially pronounced among those recovering from
medical procedures or facing physical limitations, who often desired options like in-home visits or additional follow-up in
the first few weeks. These perspectives underscore the importance of flexible, timely, and individualized postpartum care

models for individuals with cardiac disease.

“Yeah, | think check-in probably would be nice, especially for moms in those early weeks... Outreach and more support

and follow-up in those first couple of weeks would probably be ideal.” (P#3, Supplementary Table 1)

Quantitative data supported these preferences, showing that many participants desired earlier postpartum check-ins
rather than waiting for the standard six-week appointment. Specifically, 23% of participants preferred their first
postpartum visit to occur one week after delivery, while 38% preferred it at two weeks postpartum. A smaller proportion

of participants indicated preferences for three weeks (7.8%) or four weeks (18%) postpartum.

There was a wide range of appointment preferences

Participants expressed diverse preferences regarding the format and type of postpartum appointments, with many
emphasizing the value of in-person visits for thorough assessments and personalized care. Others highlighted the
convenience and accessibility of telehealth with their obstetrician, preferring virtual appointments or phone calls,
especially for sensitive or private discussions. In-home visits were particularly appealing to those facing logistical
challenges such as newborn care or physical recovery, and some participants noted that international models offering
routine home visits could serve as a valuable example. Additionally, several participants suggested that workshops or
group support sessions addressing general recovery and new motherhood would be beneficial resources during the

postpartum period.

“It would have been nice if there were workshops right away that addressed things beyond nursing and postpartum

depression—like general recovery tips or resources for new moms.” (P #1, Supplementary Table 1)

Survey results revealed important insights into patient preferences for postpartum care appointments. In addition to the
scheduled in-person postpartum visit with their obstetrician, a majority of respondents (59%) expressed a preference for
telehealth visits with their obstetrician, highlighting the convenience and accessibility of virtual consultations. Additionally,
41% of participants favored home visits by a nurse or midwife, particularly for those recovering from complications or
managing newborn care. 21% of respondents preferred telehealth group sessions and 19% of respondents preferred
in person group sessions. The survey also indicated a strong interest in multiple postpartum visits, with 83% of respondents
preferring more than one check-in during the postpartum period. These findings underscore the need for flexible and
personalized postpartum care options that cater to individual circumstances and address logistical challenges, such as
mobility issues or childcare demands. By offering a combination of telehealth, in-home services, and in-person visits,

healthcare systems can better meet the diverse needs of postpartum patients.
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Discussion

This study demonstrates that postpartum individuals with CHD or AHD experience persistent and multifaceted challenges
during the fourth trimester. Even within a multidisciplinary program staffed by highly specialized physicians and clinical
staff and offering enhanced discharge education and routine follow-up with high postpartum attendance, participants
reported unmet needs related to postpartum education, mental health support, physical recovery, and access to
individualized services. These findings reveal critical gaps in current postpartum care models, even in settings with robust
multidisciplinary support and emphasize the need for clearer communication, more flexible care delivery, and integrated
support systems to optimize outcomes for this high-risk population. Our results are consistent with previous research that
has identified inadequacies in standard postpartum care for high-risk populations and underscored the necessity of
patient-centered approaches to improve maternal outcomes.?2-24 For example, qualitative research from Australia
described similar experiences among women with cardiac disease in pregnancy and postpartum, where patients often
felt dismissed by healthcare providers and their symptoms were attributed to anxiety or the normal stresses of new

motherhood, rather than being investigated as potential cardiac issues.!3

Mental health challenges were a recurring theme, with participants frequently describing symptoms of postpartum
depression and anxiety that affected their recovery and ability to bond with their newborns, a finding consistent with
studies showing that untreated maternal mental health issues can negatively influence both maternal and infant outcomes.8
Routine mental health screenings during early postpartum visits, coupled with telehealth counseling services, could help
identify and address these concerns. Collaborative care models that integrate obstetric and mental health services have
shown promise in improving outcomes for individuals with perinatal mental health challenges.'® Expanding access to these
models could be particularly beneficial for high-risk populations, such as those with cardiac disease, who may face

additional barriers to care.!©

Participants expressed a strong preference for earlier and more frequent postpartum check-ins. Early follow-ups could
help identify complications such as hypertension or cardiac decompensation, which were commonly reported by
participants. These findings align with recommendations from the American College of Obstetricians and Gynecologists,
which advocate for initial postpartum assessments within three weeks of delivery followed by ongoing care as needed.23
Similarly, the World Health Organization recommends that, in addition to care within the first 24 hours after birth, all
mothers and newborns receive at least three further postnatal contacts: at day 3 (48—72 hours), between days 7 and

14, and at 6 weeks postpartum.24

Physical recovery challenges significantly compounded barriers to accessing care, particularly in the early postpartum
period. Many participants described how severe cardiac symptoms, such as fatigue, shortness of breath, or heart failure,
made it difficult to leave the house or attend medical appointments, sometimes persisting for months after delivery.
Logistical issues, especially childcare demands and transportation difficulties, further limited their ability to seek timely
care. These obstacles often left participants feeling isolated and unsupported. Research consistently shows that logistical
barriers disproportionately affect high-risk individuals and those from underserved communities, compounding existing
health inequities.'%. 25 Given the rapid physiological changes and heightened vulnerability to complications after delivery,
increased access to physical therapy during the postpartum period is essential for patients with cardiac disease.2¢
Moreover, in-home care models where providers give personalized support during the critical early weeks postpartum

could alleviate these barriers while offering timely assistance for both maternal and infant needs.
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Breastfeeding difficulties were another prominent concern among participants. Many described how balancing medical
needs with lactation challenges created additional stress during the postpartum period. Some participants reported
feeling overwhelmed by the demands of breastfeeding while managing complex medication regimens or recovering from
surgical procedures. Research suggests that enhanced lactation support during follow-up visits or via telehealth platforms
could improve breastfeeding outcomes while reducing maternal stress.?” Integrating lactation consultants into postpartum

care teams may help address these challenges and support better health outcomes for both mothers and infants.

CLINICAL IMPLICATIONS

To address these challenges comprehensively, several evidence-based interventions should be considered and
implemented as part of standard postpartum care for individuals with cardiac disease. Prenatal sessions using a centering
model could prepare individuals for postpartum recovery by addressing topics such as recognizing warning signs of
complications, managing mental health symptoms, establishing primary care transition, helping build postpartum social
supports, setting postpartum expectations, teaching positive coping mechanisms, and navigating breastfeeding
challenges. Centering also provides opportunity for condition-specific peer support.28 At delivery discharge, community
health workers or nurses can use the POSTBIRTH acronym to educate patients on urgent warning signs, including chest
pain, shortness of breath, seizures, thoughts of harm, heavy bleeding, incision issues, red/swollen leg, fever or foul
discharge, and severe headache.?? Involving family members or support persons in discharge education and providing

supplemental resources, checklists or digital tools, may further reinforce key messages.

Routine screenings for depression and anxiety during early postpartum visits should be coupled with telehealth counseling
services to ensure timely identification and treatment of mental health concerns. Dedicated lactation consultants available
during follow-up visits or via telehealth platforms could assist postpartum individuals in overcoming breastfeeding
challenges while balancing medical needs. Earlier postpartum check-ins-ideally within two weeks of delivery-could help

monitor physical recovery and address complications such as hypertension or cardiac symptoms before they escalate.

Innovative care models, such as postpartum OB nest connected care model, allow for remote monitoring and care
coordination by midwives or nurses via telehealth or in-person visits.30 Expanding well-baby visits to include dyadic care,
where both mother and baby are seen together, can further support families, especially those at high risk for neonatal
cardiac conditions. This approach can broaden established prenatal multidisciplinary care teams to include professionals
especially relevant in the postpartum period, such as family medicine providers, midwives, social workers, physical
therapists, mental health counselors, patient care navigators, doulas, nutritionists, and lactation specialists. Home visitations
by family medicine providers, midwives, nurses, or community health workers could bridge gaps in care delivery for those
facing logistical barriers, a model already established for certain Medicaid patients nationally.3! Our findings, together
with international qualitative research, support the development of multidisciplinary, flexible care models that address

not only medical but also psychosocial, informational, and practical needs of postpartum women with cardiac disease.!5:

32,33

STRENGTHS AND LIMITATIONS
This study has several strengths that enhance its contribution to understanding postpartum experiences among individuals

with high risk maternal morbidity and mortality.! The mixed-methods approach, integrating qualitative interviews and
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quantitative surveys, provides a comprehensive view of patient experiences, barriers, and preferences. The inclusion of
participants from diverse linguistic backgrounds (English and Spanish) and spanning a decade (2013-2023) adds to the
generalizability of findings. Furthermore, this study addresses an underexplored population, offering patient-centered

insights into postpartum care preferences for individuals with complex cardiac conditions.

However, the study also has limitations. Conducting research at a single tertiary hospital, where most patients are Non-
Hispanic White and privately insured, may limit the applicability of findings to other healthcare settings. Additionally,
our database spanned a decade which could result in lower response rate given lost to follow up. The exclusion of non-
English or non-Spanish speakers may limit generalizability to other linguistic groups who might face unique barriers.
Finally, our interview guide and survey instrument have not been validated. Despite these limitations, this study provides
valuable insights into the urgent need for tailored interventions to improve postpartum care for individuals with cardiac

disease.

While many postpartum challenges we identified (e.g., limited breastfeeding support, mental health symptoms, logistical
barriers) are common across postpartum populations, individuals with CHD or AHD face these difficulties in the context
of heightened risk of cardiovascular decompensation, complex medication regimens, and the need to balance infant care
with lifelong cardiac surveillance. Our study therefore focuses on how general postpartum gaps intersect with

cardiac-specific risks, and where disease-specific adaptations to postpartum care are needed.

Conclusion

In summary, this study found that postpartum individuals with cardiac disease face persistent and multifaceted barriers
to care, including insufficient information about complications, physical limitations, logistical challenges, and unmet needs
for mental health and breastfeeding support, despite receiving multidisciplinary follow-up. Addressing these challenges
through targeted interventions could improve maternal outcomes by meeting both immediate postpartum needs and
supporting long-term health trajectories in this high-risk population. Future research should explore the feasibility of
implementing these strategies across diverse healthcare settings while ensuring equitable access for underserved
populations, especially patients in rural areas, historically marginalized, and non-English speaking patients. By bridging
existing gaps in care delivery, healthcare systems can better support individuals with complex needs during this critical
period and ultimately improve health outcomes for both postpartum individuals and their infants. Continued efforts to
develop, test, and refine patient-centered, multidisciplinary care models will be essential in meeting the needs of this

growing and at-risk population.
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Supplemental Data

Supplementary Table 1. Representative participant quotes illustrating key themes identified under each study aim.

Theme

Supporting Quotes

Lack of information about
potential postpartum

complications

“How could not one time this have come up as just a precaution...any new mom
could say, ‘I'm tired, I'm lightheaded,” and dismiss it.” (P #1)

“l remember reaching out or going back to make appointments at my local OB,
and that’s when they were noticing my blood pressure... | remember...there was a
little bit of a lack of communication there.” (P #3)

“There was something that appeared that was concerning—it actually did require
a hospital visit—but when | brought it up to the doctors, it was kind of dismissed.”
(P #8)

“After the mother delivers and after you're discharged from the hospital, you're
almost on your own... Nobody’s really taking care of you—even after a C-section.”

(P #11)

Physical recovery challenges

and barriers to care

“For my first child, it was pretty okay... but with my second child, | went into heart
failure four or five months after that.” (P #2)

“l was pretty depressed... because it was surgery, and | couldn’t move very well.
But what made me happy was having my kids with me.” (P #2)

“Everything seemed fine until complications arose with my congenital heart defect

requiring cardiac catheterization.” (P #8)

Breastfeeding difficulties and

need for support

“l had to spend some time in the hospital and that was kind of hard. | wanted him
to breastfeed still but...l was taking medication. | didn’t want him to breastfeed
my milk and it was hard.” (P #2)

“For moms who really want a successful breastfeeding journey, just a check-in call

a week postpartum would have been helpful to provide resources or support.”

(P#3)

Mental health symptoms and

reliance on support systems

“l didn’t breastfeed... with my son, | tried, but then postpartum depression came in
as soon as [I] had him, and | just couldn’t do it.” (P #19)

“With my son, it was pretty instant—I just didn’t want to hold him... My husband
pretty much took care of him for the first month of his life because | just couldn’t do
it.” (P #19)

“Having a partner that | can rely on and trust made it easier... He always stood up
and was very supportive.” (P #6)

“My mom came and stayed with me for like a month... My husband also took
paternity leave and helped with housework, which really helped me heal.” (P #16)
“I didn’t want to hold [my baby]. | knew in my heart that | loved him, but | just
didn’t feel that connection right away.” (P #19)

“l couldn’t really pick her up... It was stressful not holding her like | wanted to and

connecting like how | wanted to with her.” (P #15)
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Preference for earlier and “Even just like a check-in a week later—‘'How are you doing? How is breastfeeding
flexible postpartum care going?—and providing resources would have been nice as well.” (P #3)

“So the timing of that is usually six weeks after delivery. So that was kind of
expected... | wish like there was more care, like in-home visits where a nurse comes
to check on the mother as well.” (P #11)

“Yeah, | think check-in probably would be nice, especially for moms in those early
weeks... Outreach and more support and follow-up in those first couple of weeks
would probably be ideal.” (P#3)

“Definitely in person. | feel like they could see if there’s something else wrong... |
feel like that kind of appointment should always be in person.” (P#6)

“Probably not group sessions because a lot of these things are private. Phone calls
or Zoom chats would be fine as long as they can meet me and spend time.” (P#4)
“l really do think women in America are underserved when it comes to maternity
services... I've heard that in Europe there’s actually in-home care where a nurse
visits you just to check on the mother as well.” (P#16)

“It would have been nice if there were workshops right away that addressed things
beyond nursing and postpartum depression—like general recovery tips or

resources for new moms.” (P #1)
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