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Abstract
Cardiovascular disease (CVD) is the leading cause of maternal mortality in the United States. Two major hospital networks imple-

mented a novel CVD risk assessment of pregnant and postpartum patients to standardize identification of patients with previously

unknown CVD or at risk to develop CVD. This qualitative study explored the experience of being identified as at CVD risk in a

purposive sample of 10 obstetric patients. Participants varied by age, race/ethnicity, language (English/Spanish), and comorbidities.

Interviews focused on patients’ awareness, emotional responses, clinician-patient communication, and behavioral intentions.

Thematic analysis using Atlas.ti 8 revealed a limited understanding of the association between CVD and pregnancy complications

and lifetime CVD risk. Positive risk assessments triggered surprise and concern. Overall, patients evaluated the clinician-patient

communication positively but found information too cursory and varied in strategies to find out more details. Several patients

initiated immediate lifestyle changes, while others waited for guidance from clinicians. The study underscores the need to engage

patients in the implementation of screening tests and to improve health literacy to facilitate follow up care and behavior change.

Plain Language Summary
Patient reactions to learn to be at risk for cardiovascular disease during their prenatal or postpartum visit
Cardiovascular disease (CVD), or heart disease, is the main cause of death during pregnancy and after childbirth in the United

States. Pregnancy is a stress test on the heart similar to being on a treadmill for nine months and hence heart disease is more

likely to develop. As symptoms for heart disease can be confused with pregnancy symptoms, a standardized CVD risk assess-

ment may help to identify pregnant and postpartum patients at risk of developing CVD. With this study, we aimed to explore

pregnant and postpartum women’s reactions to a positive risk assessment for CVD. We interviewed ten women who had

been identified as risk-positive for CVD using a new risk assessment tool at two hospitals in California and New York.

Women participated in online interviews, where we asked them about their awareness of CVD risk, how they reacted emo-

tionally, their communication with doctors, and any changes in their health behavior. Our study found that most respondents

did not know pregnancy could increase their risk for heart disease. Many respondents were surprised or concerned when

they learned they were at high risk. Most respondents appreciated being monitored by their doctors frequently but they

wanted more information and education about their condition. While some respondents immediately implemented changes

in diet, physical activity, and self-care, others waited for guidance from their clinician. The study highlights that better com-

munication and resources on heart health during pregnancy and postpartum can improve heart health and avoid problems

throughout the life course. This research informs clinicians how to communicate with their patients about CVD risk and

what additional resources would be helpful for patients.
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Introduction
Cardiovascular disease (CVD) is the leading cause of mater-
nal death in the United States,1 and will increase due to
advanced maternal age and the growing number of CVD
risk factors such as high blood pressure, obesity, and diabetes
among reproductive-age women.2 CVD remains the leading
cause of morbidity and mortality for women throughout
their lifetime with over 40% of women over the age of
20 years having some form of CVD.1,3

The increased amount of blood a heart needs to pump
during pregnancy can lead to new or worsening heart prob-
lems in otherwise healthy birthing people. Furthermore,
timely diagnosis of developing or previously undiagnosed
CVD is often delayed or missed, because pregnancy may
lead to signs and symptoms that are very similar to those
of CVD.4 Implementing standardized CVD risk assessments
during the prenatal and postpartum periods may provide a
key opportunity to improve identification and follow up of
early symptoms and timely diagnosis.5 Two major hospital
networks implemented a standardized risk assessment to
identify pregnant and postpartum patients with previously
unknown CVD or at risk of CVD.6

The effective implementation of the tool relies on patient
engagement and health literacy as major drivers in quality
care and health maintenance7-9 which states that personal
health literacy is “the degree to which individuals have the
ability to find, understand, and use information and services
to inform health-related decisions and actions for themselves
and others.” This approach respects an individual’s decision
on whether and when to modify risk behaviors and strives for
patients’ self-advocacy as a goal.8 Pregnant patients undergo
a variety of screening tests during their prenatal care and after
delivery but there was no information on how pregnant and
postpartum patients would process information about being
at risk for CVD.10 Systematic reviews highlighted the
limited research on patient knowledge of long-term CVD
risks, such as hypertension and heart disease, among
women who have experienced pregnancy complications
like hypertensive disorders of pregnancy (HDP) and gesta-
tional diabetes (GDM).11,12 While some educational inter-
ventions showed slight improvements in women’s
awareness of CVD risks, many of the studies had small or
non-significant findings, and there was no clear consensus
on the best clinical tools for educating patients. This review
also identified challenges in measuring knowledge and
awareness of CVD risk due to varying patient health literacy
and differences in assessment methods.12 Patient counseling
on CVD risk has not been standardized and a study on CVD
risk counseling in the postpartum setting found a wide

variability in the form of how clinicians talk to their patients
about their CVD risk.13

It has not been assessed how obstetric patients experience
the notice that they may be at risk for CVD during a time
where they at heightened awareness about their health and
potential implications for their and their infant’s health. It
is also unknown whether patients distinguish and respond
to the difference between “being at risk for CVD” and
“having a CVD diagnosis after additional follow up tests”
during a time where they at heightened awareness about
their health and potential implications for their and their
infant’s health.

This study aimed to obtain insights on how pregnant and
postpartum patients understand and react to being identified
to be at risk for CVD. Our research questions explored
patients’ knowledge about CVD risk during pregnancy and
postpartum, their perception of the clinician communication
about CVD risk, their emotional reaction and information
need, and any intent to change behavioral risk factors such
as diet or exercise now or after their pregnancy. These find-
ings will inform how the clinician-patient communication
about CVD risk should be framed and the type of health pro-
motion that best complements the clinic encounter.

Methods
This was a qualitative study using participant interviews at
two hospital networks in California and New York.
Combined, they provide obstetric services at 23 sites
ranging from hospital inpatient and outpatient clinics to com-
munity health centers and affiliated private medical offices.
The CVD risk assessment tool was embedded into the elec-
tronic health record system. The risk assessment occurred
at the first obstetric interaction at outpatient prenatal
clinics, on labor and delivery, triage, antepartum and postpar-
tum units. The risk assessment algorithm calculates a score
based on symptoms, vital signs, demographic factors and
comorbidities that determines whether patients should be
referred for further testing such as EKG, echocardiogram
and consultation with a cardiologist. This study was
approved by the Institutional Review Board of the
University of California, Irvine. Between July 2021 to
December 2022, we identified 254 patients who had a posi-
tive CVD risk assessment.

We recruited a purposive sample of 10 patients. Patients
were selected to represent different clinics (high risk,
general obstetric, family medicine), age groups, race/ethnic-
ity, preferred language, and presence or absence of comor-
bidities. We anticipated that with ten participants we would
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capture the diversity of experiences and perspectives related
to CVD risk assessment, making a smaller sample size suffi-
cient to reach saturation.

The clinician informed eligible patients about the study; if
they agreed to be contacted, a member of the research team
obtained verbal consent and conducted a zoom 30–40 min
zoom interview. Interviews were audio-recorded and tran-
scribed. Spanish interview transcripts were translated into
English for analysis by a member of the research team.
None of the interviewers provided clinical care to the partic-
ipants. Interviewees received a $25 gift certificate.

The interviews were conducted by a female public health
PhD scientist with extensive qualitative research experience
who trained and guided a female maternal fetal medicine
MD fellow, and a male master’s in public health MPH
intern. Two interviewers were bilingual in English and
Spanish.

The research team developed an open-ended interview
outline, based on the Health Belief model (HBM) and our
research questions. According to the HBM, individuals with
accurate knowledge of CVD and perceived susceptibility to
and consequences of the disease, and awareness of the benefits
of taking preventive measures, were more likely to make
important lifestyle choices to prevent the disease’s onset.14
The interview outline was reviewed by a Technical Expert
Panel that was comprised of Maternal Fetal Medicine special-
ists, cardiologists, social scientists, andpatient representatives.
The final version consisted of 21 open-ended questions
(Supplemental Information). Participants were asked about
their age, country of birth, primary language, insurance cover-
age, and race and ethnicity. The interview explored the follow-
ing themes: (a) cardiovascular disease risk knowledge/
awareness, (b) reactions to screening results, (c) effects on atti-
tudes, beliefs, and intentions and (d) barriers to change, per-
ceived Control. Emerging themes were added to the
interview guide throughout the data collection process. Two
members from the research team independently (KG, HTB)
read and coded the interview transcripts, using ATLAS.ti v.8
software (Scientific Software Development GmbH, Berlin,
Germany). Throughout the coding process, the team met reg-
ularly to ensure consistency and resolve any disagreements.15-
17 This process allowed for synthesis of multiple researcher
perspectives (clinical, public health) to gain a better under-
standing of the data. The research team (KG, DW, AH,
HTB) discussed and sorted codes into broader themes
through an iterative process. Relationships among themes
were reported in our findings (Figure 1).

Results
Of the ten patients selected and consented for the study,
seven participants had the risk assessment during the preg-
nancy and three during the postpartum period [See Table 1]
Age of interviewees ranged from 23 to 44, three participants
identified as Black and six identified as Hispanic. All

participants reported they receive regular prenatal care
during their pregnancies.

Major Themes
CVD Risk During Pregnancy and Implications for Cardiovascular
Health After Delivery are not Well Understood. Participants
reported awareness of cardiovascular disease and its severity
which was especially the case for participants who had a
family history of CVD. However, among most participants,
CVD was seen as a disease that occurs in an older individual
and mainly in men. One participant remarked, “I didn’t know
CVD was something that pregnant women would be at risk
of.” (Participant 2). [See Table 2] While some participants
were aware of CVD risk factors, they mostly associated
them with general lifestyle choices, not pregnancy. There
wasn’t any awareness that pregnancy would be a risk factor
for developing heart disease. Even participants with pre-
existing comorbidities were not aware of the relationship of
their underlying medical condition to heart disease. On the
contrary, concern about other medical conditions diverted
attention from any focus on heart disease and heart disease
risk. Patients with conditions like hypertension were aware
of the immediate risks but unaware of the long-term cardio-
vascular implications. There was also little awareness
among participants that pregnancy could increase future
heart disease risks.

Emotional Response to CVD Risk Assessment. Learning about
the CVD risk triggered a strong emotional response among
most participants. There was nearly uniform reporting of sur-
prise when participants were informed that they were at risk
for CVD. The positive CVD risk assessment also triggered
concern among most participants, especially those with
family histories of heart disease. One participant shared,
“I was extremely worried because of what had happened to
my dad. My dad died from [a heart attack]” (Participant
9). Clinicians played a key role in managing these emotional
responses, with some patients appreciating the clear
follow-up plan and close monitoring.

All Participants Wanted More Written and Digital Educational
CVD Resources. While some participants felt they were
given sufficient information regarding the positive risk
assessment, others felt they were not properly informed
about heart health and CVD risk. Respondents took the infor-
mation about their CVD risk very seriously and reported an
eagerness to learn about CVD in pregnancy. Six participants
said they would have liked to learn more during the risk
assessment (Participants 1, 3, 4, 5, 6, 9) and some wanted
to have more information about their CVD risk and any
impact for their baby. One respondent said, “The doctor
gave no explanation, just said not to worry, and sent for
follow-up. I would have liked more info and how it impacts
the child” (Participant 6).
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These participants suggested clinicians should provide
access to comprehensive educational materials in hard copy
or digital format. Overall, participants felt that they would
have liked more information about the association between

CVD risk during pregnancy and postpartum; they reported
checking the internet themselves after the clinic visit,
although they were aware of the potential for misinformation
on social media. Even when knowing that information might

Figure 1. Relationships among identified themes.

4 Journal of Patient Experience



be distorted, stories on blogs or chat groups could emotion-
ally impact the patients. Clinicians were important in
helping patients process these emotions. Respondents appre-
ciated that CVD risk was identified. Furthermore, they felt
reassured that clinicians conducted follow-up tests and mon-
itored the patient closely. One participant could not remem-
ber the clinician’s cognitive information about CVD risk
but said she felt reassured that there was a “game plan”
(Participant 2). Another participant who self-described
herself as “not a type who wants to know all details” stated
that her clinician provided a good explanation at a level
that she could understand (Participant 8). A third participant
stated she received good verbal explanation but noted that
the provider did not follow up with written material
(Participant 7).

Pregnancy Is a Motivator But Also a Temporary Barrier to
Behavior Change. Some participants reported they were con-
cerned about the impact of their CVD risk on the pregnancy’s
development and health. “We want to make the risks as small
as possible, not just for myself, but for my baby, too. I would
try anything that they recommend” (Participant 2). “I guess if
I’m affected to a certain degree, then the baby would be
affected” (Participant 7). Two respondents specifically
stated that they would attempt CVD risk reduction behaviors
to maintain a healthy pregnancy (Participants 3, 6). “I’m open
to doctors’ guidance, I’m definitely willing to do whatever
the doctors recommend for, my health and the health of my
baby.” (Participant 6). For others, lifestyle changes were dif-
ficult to implement during pregnancy. “With the food it’s just
a struggle because of the nausea” (Participant 4). “I haven’t
been able to do much exercise because I haven’t felt very
energetic” (Participant 10). “I was going to start doing
more exercising, but when I do too much, I start to lose my
breath and the palpitations-…” (Participant 6). “I can
maybe only stand for about 20–30 min and then I start not
feeling well…” (Participant 2).

A few Participants Link Cardiovascular Health with Adverse Social
Determinants of Health. Some participants brought up
adverse social determinants of health as barriers that required
changes at community level. Several comments mentioned

the existence of food deserts. “It can be harder for some
people to go to the store to get fresh produce because it
can be expensive, and it is easier to go get fast food”
(Participant 1).

A major barrier for physical activity and exercise is the
lack of time due to work schedules and household chores.
“It’s just the timing, when my husband is here, he can
help” (Participant 6); “If you don’t plan yourself well,
about time to exercise about time to go for therapy…then it
could mess you up…” (Participant 1).

One participant mentioned several other structural imped-
iments such as high cost of living “We’re always working
because even though legally you can take time off from
work, the rents in California are horrendous…”
(Participant 5). She also reported the struggles of living in
a resource-limited neighborhood with few options for safe
physical activity for herself and her children. “The public
parks here in the West side are very bad. They’re not
taking care of them. There are swings that are missing….
The parks my daughter likes are on the East side of the
city and those parks are so beautiful” (Participant 5).

Lack of insurance coverage was also an impediment for
patients who need to use prescription drugs to lower blood
pressure or cholesterol levels. “If it comes to some sort of
medication or treatment that a doctor could recommend,
right now what would be stopping me is that I’m having
problems with my insurance” (Participant 5).

Discussion
In this study participants who underwent a novel screening
for CVD risk during pregnancy or in the postpartum period
brought to light challenges and issues with implementing
this risk assessment. Overall, there is a lack of patient knowl-
edge and awareness regarding CVD risk and pregnancy.

The surprise of being potentially at risk for CVD during
and/or after pregnancy led a strong emotional response in
some patients especially if they already had pre-existing
issues with anxiety or family members with heart health
problems. This brings to attention that the lack of awareness
of CVD-related risks could impact women’s health beyond

Table 1. Demographic Characteristics of Study Participants and Timing of CVD Risk Assessment.

Participant code Age Race Ethnicity Interview Language Insurance Timing of CVD Risk Assessment

Participant 1 30 Black Other English Medicaid Pregnancy

Participant 2 31 White Other English Private Pregnancy

Participant 3 23 Other Hispanic/Latina Spanish Private Pregnancy

Participant 4 30 White Hispanic/Latina English Medicaid Pregnancy

Participant 5 42 other Hispanic/Latina English Private Pregnancy

Participant 6 23 Other Hispanic/Latina English Medicaid Pregnancy

Participant 7 37 Black Other English Private Pregnancy

Participant 8 31 Black Other English Medicaid Postpartum

Participant 9 44 Other Hispanic/Latina Spanish Medicaid Postpartum

Participant 10 32 White Hispanic/Latina Spanish Medicaid Pregnancy
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Table 2. Summary of Patient Quotations by Theme.

Major Theme Patient Quotation Participant

CVD risk during pregnancy is not

well understood

“The older you get, it is more common, depending on family history, diet, exercise,

smoking, lifestyle… I didn’t know CVD was something that pregnant women would

be at risk of.”

Participant 2

“I have heard how you need to be concerned of miscarriages or stillbirth… The heart is

not one of the things I’ve heard of that you need to be concerned about.”
Participant 7

“The high blood pressure …could lead to you having like a miscarriage or maybe you

build into labor and the baby comes out not alive”
Participant 1

“Unhealthy lifestyles, such as being sedentary, smoking, what you eat, drink…genetics.

Some of it is out of your control, but some of it is in your control.”
Participant 2

“For me, during my pregnancies, anytime I’m pregnant, that’s when my blood pressure

goes up… I was at high risk of getting preeclampsia.”
Participant 8

“I haven’t heard of any woman who is pregnant, having a heart attack. This is my first

time, hearing about heart attack in pregnancy. I was surprised and scared at the same

time because I never knew about it.”

Participant 3

Emotional response to CVD risk

assessment

“I was surprised because I do exercise, I do eat pretty well… I was not expecting that

result.”
Participant 2

“I was extremely worried because of what had happened to my dad. My dad died from it

[heart attack]… I’ve been reading up on some things.”
Participant 9

“The doctor gave no explanation, just said not to worry, and sent for follow-up. I would

have liked more info and how it impacts the child.”
Participant 6

“I received a good explanation at a level I could understand… but no follow-up with

written material.”
Participant 7

Need for more educational

resources

“I would’ve kinda liked for doctors …to explain…not just during pregnancy but just in

general that they need to think more about the topic, like just give more information.

Just scheduling…more tests, put us in a place where we worry about it because we

do not know any information about it”

Participant 5

“When I looked up information on my own… you come across stories and different

things that don’t make it any better. Because they are not so good stories and, you

know, that’s where the nerves kick in really bad.”

Participant 7

Barriers to behavior change “With the food it’s just a struggle because of the nausea.” Participant 4

“Wewant to make the risks as small as possible, not just for myself, but for my baby, too.

I would try anything that they recommend….I can maybe only stand for about 20–
30 min and then I start not feeling well…”

Participant 2

“I guess if I’m affected to a certain degree, then the baby would be affected” Participant 7

“I’m open to doctors’ guidance, I’m definitely willing to do whatever the doctors

recommend for, my health and the health of my baby….I was going to start doing

more exercising, but when I do too much, I start to lose my breath and get

palpitations.”

Participant 6

“I haven’t been able to do much exercise because I haven’t felt very energetic” Participant

10

Social determinants of health “It can be harder for some people to go to the store to get fresh produce because it can

be expensive, and it’s easier to go get fast food.”
Participant 1

“If you don’t plan yourself well, about time to exercise about time to go for therapy…
then it could mess you up…”

Participant 1

“We’re always working because even though legally you can take time off from work,

the rents in California are horrendous…Employers should provide gym membership

or appropriate pay so that people can have time to work out and take care of their

body“

Participant 5

“It’s just the timing, when my husband is here, he can help…but, you know, busy

schedule”
Participant 6

“The public parks here in the West side are very bad. There are swings missing… The

parks my daughter likes are on the East side of the city and those parks are so

beautiful.”

Participant 5

Insurance coverage barriers “If it comes to some sort of medication or treatment that a doctor could recommend,

right now what would be stopping me is that I’m having problems with my insurance.”
Participant 5
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Figure 2. Visual patient aid explaining CVD risk and follow up steps.
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the pregnancy and calls for a need for enhanced patient and
community education.

Prior qualitative studies with postpartum people who have
cardiovascular conditions revealed a knowledge gap of asso-
ciated future health risks that improved significantly with
health education and six months of remotely delivered life-
style coaching. This led to increased recognition of CVD
risk reducing strategies and a greater motivation to modify
their health behavior.18 One study of Australian women
who developed hypertensive disorders during pregnancy
(HDP) found that the structured postpartum follow-up and
support not only improved knowledge of future risk with
HDP but also motivated risk-reducing behavioral change.19

Pregnancy undoubtedly is a window of opportunity to
make life changes that improve cardiovascular health for
the life course. Clinicians need to be aware of their patient’s
perceptions and values to guide counseling around CVD
risk-reducing behavioral change.

The findings of the study illustrate that patient percep-
tions, emotions, and behavioral intent are crucial elements
in exploring patients’ perspective on the purpose of CVD
risk assessment in pregnancy and the knowledge of how
they felt when they first received their risk assessment
result is extremely valuable. Patients’ observations can
reveal areas of potential improvement for delivering health-
care.7 While clinicians may not have time to engage in
detailed explanations about CVD and pregnancy during
the clinic visit it would be helpful to provide internet
links with accurate and reliable information in the after-
visit instructions. Clinicians could also use visual aids to
communicate the patient’s individual risk level, its poten-
tial consequences, and list of next steps such as appoint-
ments with specialists and follow up tests [see Figure 2].
Follow-up appointments should also ensure that this infor-
mation is revisited to confirm patient understanding.20

While we aimed in this study to assess behavioral intent,
several of our interview participants reported that they
had already implemented lifestyle changes at the time of
the interview, showing the potential of the risk assessment
to help patients to use and apply health information for
health promotion and disease prevention. This shows the
potential of CVD risk assessments to increase CVD
health literacy among pregnant patients and their
communities.

While this study focused on exploring modifiable
individual-level perceptions and lifestyle changes, it is
important to note that some of the barriers to cardiovascular
health care system issues at the structural and policy level.
Health care professionals should work synergistically with
stakeholders and policy makers to advocate for better work
conditions, better prescription drug coverage, better main-
tained public parks, safe neighborhoods, and elimination of
food deserts. Clinic interventions, such as this CVD risk
assessment tool, need to be complemented with community
outreach and resources to ensure that patients can complete
any medical evaluation or treatment required.

Future research with larger and more diverse samples, lon-
gitudinal follow-up, and broader geographical representation
could further enhance our understanding of this important
public health issue. Having a positive risk assessment for
CVD and its effect on maternal and neonatal outcomes is cur-
rently under investigation.

Limitations
The qualitative approach allows for comprehensive data col-
lection through participant interviews, enabling researchers
to delve deeply into participants’ perceptions, experiences,
and understanding of cardiovascular disease risk during preg-
nancy and postpartum periods. However, the study did not
assess the actual behavior change or the sustained impact
of being identified to be at risk for heart disease, which
could provide valuable insights into the effectiveness of
interventions over time. While our purposive sampling
approach provided a diverse group of study participants by
demographics and medical history and prenatal care setting,
the small sample size may limit the representativeness of
the findings and the results should be interpreted with
caution due to the limited generalizability. A mixed method
study with a larger sample that collects patient risk behavior
and medical outcomes in addition to qualitative data, can
provide insights into the effects of CVD risk assessment on
maternal and neonatal outcomes. Furthermore, a longitudinal
study that monitors behavior changes and heart health over
time could provide deeper insights into the long-term
effects of CVD risk assessment.

Conclusions
Obstetrical encounters are good opportunities to assess
patients’ risk to be diagnosed with previously unknown risk
CVD. However, the heightened focus on achieving a success-
ful pregnancy outcome may lead to fear or anxiety when
patients learn that they might be at risk of heart disease
which needs to be addressed in the clinic encounter. These
study findings highlight the need for empathetic, patient-
centered communication during clinical encounters and for
patient health literacy to assess, evaluate, and use health infor-
mation and services for their health decisions and actions.
Pregnancy serves as a significant motivator for encouraging
women to adopt CVD risk-reducing behaviors. This life
stage inspires them to embrace healthier habits for themselves
and their families, make informed decisions, and seek com-
prehensive prenatal care. These proactive measures not only
help reduce pregnancy complications but also lay a founda-
tion for long-term health benefits. Moreover, clinic-based
risk assessment interventions should be paired with efforts
to enhance health literacy among individual patients and the
broader community to achieve a lasting impact.

The findings from this study underscore the value of inte-
grating CVD risk assessments into routine obstetrical care,
paired with efforts to enhance individual and community
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health literacy. This dual approach is essential for empower-
ing patients to engage in proactive, sustainable behavior
changes. The interview process provided valuable insights
into patients’ experiences with the screening tool, emphasiz-
ing its educational potential. Further research is needed to
explore patient awareness of CVD risk and their willingness
to modify lifestyle behaviors. Such studies will be instrumen-
tal in refining interventions to reduce the burden of CVD on
maternal morbidity and mortality, ultimately advancing
patient-centered care.
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