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ABSTRACT

Introduction: Cardiovascular disease (CVD)
remains the leading cause of death among
women. Adverse pregnancy outcomes (APOs),
including pre-eclampsia (PE), gestational dia-
betes mellitus (GDM) and pre-term birth (PTB)
are associated with future maternal CVD risk.
However, data on awareness of the association
between APOs and long-term CVD risk among
physicians in different specialties are lacking.

This study assessed awareness of this association
and whether this knowledge varies by specialty.
Methods: An anonymous web-based voluntary
survey was sent to physicians in internal medi-
cine (IM), family medicine (FM), obstetrics-gy-
necology (Ob-Gyn) and cardiology. The
questions aimed to assess a physician’s knowl-
edge regarding identification of APOs and their
association with future CVD risk and knowledge
of CVD risk factor screening in women with
APOs and future CVD risk.
Results: The survey was completed by 53
physicians, of whom 21% were in IM, 26% in
FM, 23% in Ob-Gyn and 30% in cardiology.
Based on the responses, cardiologists screened
most frequently for APOs, with 56% always
screening a female patient and 31% often
screening. Only half of the IM and FM physi-
cians acknowledged awareness of the associa-
tion between APOs and CVD risk. Respondents
in all specialties recognized PE and GDM as
APOs linked to long-term maternal CVD risk,
but failed to associate PTB as an APO. The
majority of physicians in IM, FM and cardiology
also lacked the knowledge of how often to
appropriately screen for CVD risk factors asso-
ciated with APOs.
Conclusion: Awareness of the association
between APO and future maternal CVD risk
varies by specialty. A significant percentage of
the physicians who responded to the survey did
not routinely ask about APOs when assessing
CVD risk and failed to identify PTB as a risk

V. S. M. Gogineni � S. H. Aroda
Department of Internal Medicine, University of
Florida, Gainesville, FL, USA

D. Manfrini
University of Florida College of Medicine,
Gainesville, FL, USA

Y. Zhang
Department of Pharmaceutical Outcomes and
Policy, College of Pharmacy, University of Florida,
Gainesville, FL, USA

D. S. Nelson
Department of Community Health and Family
Medicine, University of Florida, Gainesville, FL, USA

R. Egerman
Department of Obstetrics and Gynecology,
University of Florida, Gainesville, FL, USA

K. Park (&)
Division of Cardiovascular Medicine, University of
Florida, Gainesville, FL, USA
e-mail: ki.park@medicine.ufl.edu

Cardiol Ther (2021) 10:577–592

https://doi.org/10.1007/s40119-021-00220-y

http://crossmark.crossref.org/dialog/?doi=10.1007/s40119-021-00220-y&amp;domain=pdf
https://doi.org/10.1007/s40119-021-00220-y


factor for APOs. Education on this topic and
targeted efforts to improve screening for APOs
are needed within all specialties to help reduce
CVD morbidity and mortality.

Keywords: Adverse pregnancy outcomes; Pre-
eclampsia; Cardiovascular disease; Risk
reduction; Primary prevention

Key Summary Points

Why carry out this study?

Adverse pregnancy outcomes (APOs) are
associated with risk of long-term
cardiovascular disease (CVD). However,
how awareness of such association varies
by specialties is unknown.

What did the study ask?/What was the
hypothesis of the study?

We assessed awareness of APO and CVD
risk among physicians in various medical
specialties via a voluntary survey, with the
hypothesis that awareness would vary by
specialty type.

What were the study
outcomes/conclusions?

Providers from all specialties reported
varying degrees of routinely screening
their female patients for CVD risk factors,
with cardiologists screening most
frequently (56% all women and 31% often
screening).

Only half of the IM and FM providers who
responded to the survey acknowledged
awareness of the association between
APOs and CVD risk in women compared
with the vast majority of providers in the
fields of obstetrics-gynecology and
cardiology.

The majority of providers in IM, FM and
cardiology did not ask about APOs and
lacked the knowledge of how often to
appropriately screen for CVD risk factors
associated with APOs.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14554209.

INTRODUCTION

Cardiovascular disease (CVD) remains the
number one cause of death among women
[1–3]. Much effort has been expended during
the past decade to reduce both the incidence
and prevalence of this disease burden through
screening and treating nontraditional risk fac-
tors in women. Contemporary studies have
shown that adverse pregnancy outcomes
(APOs), including pre-eclampsia (PE), gesta-
tional diabetes mellitus (GDM) and pre-term
birth (PTB), are associated with future maternal
CVD risk [1, 4, 5, 11–13]. To what degree these
associations are known among medical physi-
cians and how that varies by specialty is limited.
Additionally, much of the current literature
focuses mostly on awareness of PE as a risk
factor for chronic hypertension and CVD. The
aim of this study was to perform a more com-
prehensive assessment, including other APOs,
and determine whether physicians in various
specialties at our institution are aware of the
association between APO and CVD risk and how
this awareness may vary by specialty.

METHODS

An anonymous web-based voluntary survey
comprising 11 questions (Table 1) was sent to
physicians in the fields of internal medicine
(IM), family medicine (FM), obstetrics-gynecol-
ogy (Ob-Gyn) and cardiology at the University
of Florida (UF Health). All physicians (MD [al-
lopathic doctor)] or DO [osteopathic doctor])
who were employed by UF Health and worked
in the departments of IM, FM, Ob-Gyn and
cardiology were eligible to participate. This was
purely a voluntary study, and participants had
the option of withdrawing at any time. This
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project was approved as a quality improvement
project with the Institutional Review Board at
the University of Florida. The survey consisted
of demographic questions and practice charac-
teristics (Questions 1–6 and 11) and of ques-
tions that aimed to assess a physician’s
knowledge on the identification of APOs and
their association with future CVD risk. Finally,
the survey elicited physician knowledge about
screening frequencies, future complications and
follow-up (Questions 7–10); these questions had
pre-specified responses (shown in bold in

Table 1 Survey of questions and answer options sent to
providers

Question
number

Question

1 How long are you in practice?

\ 5 years, 5–10 years,

11–20 years,[ 20 years

2 What is your sex?

Male, Female

3 What proportion of your patients are

women?

100%, 50–100%, Less than 50%, Less than

25%

4 Do you routinely screen your women

patients for cardiovascular risk factors?

Every Woman, Often, Sometimes, Never

5 When assessing cardiovascular risk in

women, do you ask about adverse

pregnancy outcomes?

Every Woman, Often, Sometimes, Never

6 Are you aware of the association between

adverse pregnancy outcomes and

cardiovascular risk in women?

Yes, No

7 Which of the following is an adverse

pregnancy outcome associated

w/maternal long-term cardiovascular

risk? May choose more than one.

Pre-eclampsia, Cervical Insufficiency,

Gestational Diabetes Mellitus, Preterm

Birth, Post-partum hemorrhage

8 How often should women with a history

of gestational diabetes be screened for

diabetes after delivery?

Every 5 years, Every 3 years, Every 1 year,

I don’t know

Table 1 continued

Question
number

Question

9 Women with history of pre-eclampsia

should have annual assessment of which

of the following? May choose more than

one.

Lipid Profile, Blood Pressure, BMI,

Glucose, Annual Mammogram

10 Women with a history of pre-eclampsia

have an increased risk of developing

which of the following? May choose

more than one.

Type 2 Diabetes Mellitus, Ischemic

Heart Disease, Chronic Hypertension,

Stroke, Heart Failure, Arrhythmia,

Syncope

11 How familiar are you with the current

AHA guidelines and/or ACOG

guidelines concerning treatment and

follow-up management of women with

pre-eclampsia?

Very familiar, Slightly familiar, Not at all

familiar

Text in bold are pre-specified responses that are based on
the most recent American Heart Association (AHA) and
American College of Obstetricians and Gynecologists
(ACOG) guidelines [13–16]
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Table 1) that were based on the most recent
American Heart Association (AHA) and Ameri-
can College of Obstetricians and Gynecologists
(ACOG) guidelines [13–16].

Descriptive analysis was used to examine the
responses, and where applicable, the Fisher
exact test was used to determine statistical dif-
ferences; a p value B 0.05 was considered sig-
nificant. The gathered data were all categorical

variables, which were initially organized into
frequency distribution tables and then dis-
played using columnar graphs to highlight and
calculate relative frequencies. Fisher’s exact test
was used to analyze differences in survey
responses from different providers. All data was
analyzed using Stata version 16.1 (StatCorp,
College Station, TX, USA). All data collected for
data analysis included only de-identified study

Table 2 Demographics and provider characteristics

What is your
specialty?

Question 1 p value Question 2 p value Question 3 P-value

N (%) How long are you in
practice?

What is your sex? What portion of your
patients are women?

Internal

medicine

\ 5 years 5 (45.5%) 0.079 Male 3 (27.3%) 0.092 100% 0 (0.0%) \0.0001

11 (20.7%) 5–10 years 0 (0.0%) Female 8 (72.7%) 50–100% 7 (63.6%)

11–20 years 2 (18.2%) Less than

50%

3 (27.3%)

[ 20 years 4 (36.4%) Less than

25%

1 (9.1%)

Family medicine \ 5 years 2 (14.3%) Male 7 (50.0%) 100% 0 (0.0%)

14 (26.4%) 5–10 years 3 (27.3%) Female 7 (50.0%) 50–100% 13 (92.9%)

11–20 years 3 (27.3%) Less than

50%

1 (7.1%)

[ 20 years 6 (42.9%) Less than

25%

0 (0.0%)

OB-Gyn \ 5 years 0 (0.0%) Male 5 (41.7%) 100% 11 (91.7%)

12 (22.6%) 5–10 years 1 (8.3%) Female 7 (58.3%) 50–100% 1 (8.3%)

11–20 years 5 (41.7%) Less than

50%

0 (0.0%)

[ 20 years 6 (50.0%) Less than

25%

0 (0.0%)

Cardiology \ 5 years 2 (12.5%) Male 12 (75.0%) 100% 0 (0.0%)

16 (30.1%) 5–10 years 5 (31.3%) Female 4 (25.0%) 50–100% 3 (18.8%)

11–20 years 1 (6.3%) Less than

50%

4 (25.0%)

[ 20 years 8 (50.0%) Less than

25%

9 (56.3%)
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information. Study was assessed by the institu-
tional review board at University of Florida as
consistent with a quality improvement initia-
tive and exempt from further regulatory
requirements. As responses were anonymous
and voluntary and as it was deemed an initia-
tive for quality review, the institutional review
board considered the study to be exempt from
further review.

RESULTS

The survey was sent to a total of 140 physicians,
of whom 40 (29%) worked in IM, 43 (31%) in
FM, 38 (27%) in cardiology and 19 (13%) in Ob-
Gyn. A total of 53 (38%) physicians voluntarily
participated in the anonymous survey, with a
response rate according to speciality/field of
28% of physicians in IM, 33% in FM, 39% in
cardiology and 63% in Ob-Gyn. Survey respon-
dent demographics and proportion of women
patients are shown in Table 2. Of these 53
physicians, 11 (21%) were in IM, 14 (26%) in
FM, 12 (23%) in Ob-Gyn and 15 (30%) were in
cardiology. The total number of years of expe-
rience varied among each specialty, however,
the majority of physicians had[ 10 years of
clinical experience. A higher percentage of
respondents in IM and Ob-Gyn were women (73
vs. 27% men in IM; 58 vs. 42% men in Ob-Gyn),
whereas a higher percentage of respondents in

cardiology were men (75 vs. 25% women).
There was an equal number of male and female
respondents within family medicine. As expec-
ted, 100% of the patients were women for Ob-
Gyn respondents compared to other specialties
(p value\0.0001). Cardiologists had the lowest
percentage of female patients, with 81% of the
physicians reporting fewer than 50% women in
their patient population. Respondents in both
FM and IM reported that approximately
50–100% of their patients were women.

As shown in Fig. 1, the overwhelming
majority of physicians aimed to screen their
women patients for CVD risk factors, and
although most physicians screen often or
always for CVD risk factors, 21% of physicians
reported only screening sometimes or never.
When assessing CVD risk, the majority of
physicians in the fields of IM, FM and cardiol-
ogy did not often ask about APOs, in contrast to
the Ob-Gyn physicians, among whom 42%
screened every woman and 58% screened often)
(Fig. 2). Comparing Ob-Gyn responses regard-
ing screening often or always for APOs to the
frequency of screening in the other fields, the
difference was highly significant (p\ 0.001)
(Table 3).

Greater percentages of cardiology and Ob-
Gyn physicians were aware of the association
between APOs and CVD, compared with IM and
FM physicians (Fig. 3) although the results did
not reach statistical significance (p value 0.107)

Fig. 1 Results of survey question 4: Do you routinely screen your women patients for cardiovascular risk factors?
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(Table 4). Although nearly 69% of cardiologists
reported awareness of this association, 56%
never asked about APOs when assessing CVD
risk (Figs. 2, 3).

Physicians from all specialties were aware
that PE and GDM were APOs associated with
maternal long-term CVD risk; however, PTB
remained consistently under-recognized as
being an APO (Tables 5, 6). Furthermore, there
remains a lack of knowledge regarding diabetic
screening guidelines for women with a history
of GDM. The majority of physicians in IM, FM
and cardiology incorrectly identified or repor-
ted not knowing the frequency at which these
women should be screened for diabetes post-
partum. Although Ob-Gyn physicians were
more knowledgeable about the guidelines
compared with physicians in other specialties,
they still did not all correctly identify this rec-
ommended screening frequency. When assessed
by specific APO type, there were no statistical
differences in recognition of association with
long-term CV risk by specialty (Table 6). There
were no statistical differences by specialty
regarding screening for diabetes (Table 7).

Within every specialty physicians recognized
that women with a history of PE should have
annual blood pressure measurement, but they
were not aware of the importance of assessing
the lipid profile, body mass index and glucose
(Tables 8, 9, 10). Physicians from all specialties

recognized that women with a history of PE
have an increased risk of developing chronic
hypertension, stroke and ischemic heart dis-
ease; however, many providers were unaware of
the associated risk of future heart failure and
type 2 diabetes mellitus. Physicians in the fields
of IM, FM and cardiology were only slightly
familar or not at all familiar with the current
AHA and/or ACOG guidelines concerning
treatment and follow-up management of
women with PE. The majority of Ob-Gyn
physicians reported being very familiar with
these guidelines (Fig. 4) (Table 11). This differ-
ence reached significance when comparing Ob-
Gyn physicians to those in other specialties
(p\ 0.0001).

DISCUSSION

Cardiovascular disease continues to be the
leading cause of death in women worldwide
[1–3]. In the past several decades, intensive
research efforts have focused on modifying the
risk of CVD and promoting primary prevention
strategies. Sex-specific risk factors, particularly
those related to pregnancy, are known to have
accompanying risks for CVD [15, 16]. Vascular
damage and placental dysfunction occurring
during gestation may share some of the under-
lying mechanisms for future CVD or may be the

Fig. 2 Results of survey question 5: When assessing cardiovascular risk in women, do you ask about adverse pregnancy
outcomes?
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trigger for alternative pathways of injury [6].
There is a sufficient body of evidence in recent
literature to suggest that women with a history
of APOs are more likely to develop CVD later in
life than those without [4, 7–10, 12]. This offers
a unique window of opportunity to properly
screen for, identify and provide early interven-
tion strategies in women with a history of APOs.
However, whether sufficient knowledge exists
within various specialties to facilitate screening
is unknown. Through this study, we determined
that physicians in the investigated specialties
from an academic institution were not aware of
the association between APOs and CVD, the
various types of APOs or their associated sec-
ondary risk factors. In addition, there was a

knowledge deficiency in screening frequencies
and of guidelines for follow-up management for
a given APO. Interestingly, in this study,
physicians’ knowledge regarding the associa-
tions between APO and CVD did not affect
screening rates for CVD. A review of the most
current AHA and ACOG guidelines recom-
mends that all pregnancies involving PE, GDM
and PTB need to be recognized as an APO, with
the women at increased risk of developing type
2 diabetes mellitus, ischemic heart disease,
chronic hypertension, stroke and heart failure
[12–16]. These guidelines also suggest the need
of an annual follow-up for blood pressure,
lipids, fasting glucose and body mass index
screening [12, 13, 16]. It is important to note,

Table 3 Screening for cardiovascular risk factors and adverse pregnancy outcomes

Specialty Question 4: Do you routinely
screen your women patients for
CV risk factors?

p value Question 5: When assessing
CV risk in women, do you ask
about adverse pregnancy
outcomes?

p value

Screening
frequency

Respondents,
N (%)

Screening
frequency

Respondents,
N (%)

Internal medicine (11

respondents)

Every women 4/11 (36.4%) 0.446 Every women 0/11 (0.0%) \0.0001

Often 4/11 (36.4%) Often 1/11 (9.1%)

Sometimes 3/11 (27.2%) Sometimes 5/11 (45.5%)

Never 0/11 (0%) Never 5/11 (45.5%)

Family medicine (14

respondents)

Every women 7/14 (50.0%) Every women 0/14 (0.00%)

Often 5/14 (35.7%) Often 1/14 (7.1%)

Sometimes 1/14 (7.1%) Sometimes 7/14 (50.0%)

Never 1/14 (7.1%) Never 6/14 (42.9%)

Obstetrics-Gynecology (12

respondents)

Every women 3/12 (25.0%) Every women 5/12 (41.7%)

Often 4/12 (33.3%) Often 7/12 (58.3%)

Sometimes 5/12 (41.7%) Sometimes 0/12 (0.0%)

Never 0/12 (0.0%) Never 0/12 (0.0%)

Cardiology (16 respondents) Every women 9/16 (56.3%) Every women 1/16 (6.3%)

Often 5/16 (31.3%) Often 2/16 (12.5%)

Sometimes 2/16 (12.5%) Sometimes 4/16 (25.0%)

Never 0/16 (0.0%) Never 9/16 (56.3%)
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however, that the starting time and the fre-
quency of follow-up differ amongst the inter-
national societies and associations [13].

APOs are likely familiar to and easily recog-
nized by those physicians managing these

complications, whereas to others not cognizant
of these APOs, preventative measures for future
CVD may be missed. Preterm birth is defined as
a delivery at \ 37 weeks gestation, and some-
times the patient may not be aware of the pre-
cise gestational age at delivery. The distinction
is important as those women with either spon-
taneous preterm birth at\32 weeks gestation,
those delivered preterm for medical conditions
or those with pre-eclampsia are at particularly
higher risk for future composite CVD death
(adjusted odds ratio 1.8) [11]. Other researchers
have reported similar risks for future CVD as
well as nearly a fourfold increased relative risk
for hypertensive disease in those with a prior
pregnancy complicated by pre-eclampsia [12].

Thus, the results of our survey suggest that
an opportunity exists to raise physician aware-
ness of APOs and to provide continuous medi-
cal education about APOs and their association
with future CVD risk. Such knowledge has the
potential to translate into educational initia-
tives targeted toward multi-disciplinary educa-
tion on this topic as well as clear guidelines for
screening women. Increasing awareness of these
associations is a step towards improving iden-
tification of APOs as CVD risk factors, promot-
ing risk reduction strategies and improving risk
factor screening. This is particularly important
in young women who have varied sources of
primary care, such as those specialties assessed

Fig. 3 Results of survey question 6: Are you aware of the association between adverse pregnancy outcomes and
cardiovascular risk in women?

Table 4 Awareness of the association between adverse
pregnancy outcomes and cardiovascular risk

Specialty Question 6:Are you
aware of the
association between
adverse pregnancy
outcomes and
cardiovascular risk
in women?

p value

Yes/
no

Respondents,
N (%)

Internal medicine (11

respondents)

Yes 6 (54.6%) 0.107

No 5 (45.5%)

Family medicine (14

respondents)

Yes 7 (50.0%)

No 7 (50.0%)

Obstetrics-Gynecology

(12 respondents)

Yes 11 (91.7%)

No 1 (8.3%)

Cardiology (16

respondents)

Yes 11 (68.8%)

No 5 (31.3%)
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in our study. Given that pregnancy often occurs
in a woman’s life before the onset of CVD
symptoms, establishing proper screening for
APOs affords opportunities for risk mitigation
through lifestyle modification and pharma-
cotherapy for hypertension as well as lipid-
lowering therapies where indicated. Although
conventional CVD risk calculators do not
include consideration of APOs, the most recent
primary prevention and lipid guidelines now
include consideration of APOs as risk-enhancers

for lipid therapy [6]. Thus, APOs continue to
emerge as an important part of risk assessment,
particularly in young, often otherwise healthy
women, and knowledge of such a medical his-
tory can guide not only risk assessment but also
risk modification.

Table 5 Type of adverse pregnancy outcomes and screening for future secondary complications

Specialty Question 7:Which of the following is an adverse pregnancy outcome
associated w/maternal long term CV risk? May choose more than one

APO Respondents, N (%)

Internal medicine (11 respondents) Pre-eclampsia 11 (100.0%)

Cervical insufficiency 1 (9.1%)

Gestational DM 11 (100.0%)

Preterm birth 1 (9.1%)

Post-partum hemorrhage 2 (18.2%)

Family medicine (14 respondents) Pre-eclampsia 13 (92.9%)

Cervical insufficiency 0 (0.0%)

Gestational DM 14 (100.0%)

Preterm Birth 5 (35.7%)

Post-partum hemorrhage 2 (14.3%)

Obstetrics-Gynecology (12 respondents) Pre-eclampsia 12 (100.0%)

Cervical insufficiency 1 (9.1%)

Gestational DM 11 (91.7%)

Preterm birth 6 (50.0%)

Post-partum hemorrhage 2 (16.7%)

Cardiology (16 respondents) Pre-eclampsia 15 (93.8%)

Cervical insufficiency 1 (6.3%)

Gestational DM 14 (87.5%)

Preterm birth 5 (31.3%)

Post-partum hemorrhage 4 (25.0%)

Text in bold are pre-specified responses that are based on the most recent AHA and ACOG guidelines [13–16]
APO Adverse pregnancy outcome, DM diabetes mellitus
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Table 6 Type of APOs and screening for future secondary complications according to APO

APO Internal medicine (11
respondents)

Family medicine (14
respondents)

Obstetrics-Gynecology
(12 respondents)

Cardiology (16
respondents)

p value

Pre-eclampsia 11 (100.0%) 13 (92.9%) 12 (100.0%) 15 (93.8%) 1.000

Cervical

insufficiency

1 (9.1%) 0 (0.0%) 1 (9.1%) 1 (6.3%) 0.780

Gestational

DM

11 (100.0%) 14 (100.0%) 11 (91.7%) 14 (87.5%) 0.477

Preterm birth 1 (9.1%) 5 (35.7%) 6 (50.0%) 5 (31.3%) 0.219

Post-partum

hemorrhage

2 (18.2%) 2 (14.3%) 2 (16.7%) 4 (25.0%) 0.930

Values are presented as the number with the percentage in parentheses

Table 7 Type of APOs and screening for future secondary complications according to APO

Specialty Question 8: How often should women with a history of gestational
diabetes be screened for diabetes after delivery?

p value

Frequency of screening Respondents, N (%)

Internal medicine (11 respondents) Every 5 years 0 (0.0%) 0.089

Every 3 years 2 (18.2%)

Every 1 year 5 (45.5%)

I don’t know 4 (36.4%)

Family medicine (14 respondents) Every 5 years 1 (7.1%)

Every 3 years 2 (14.3%)

Every 1 year 6 (42.9%)

I don’t know 5 (35.7%)

Obstetrics-Gynecology (12 respondents) Every 5 years 0 (0.0%)

Every 3 years 3 (25.0%)

Every 1 year 9 (75.0%)

I don’t know 0 (0.0%)

Cardiology (16 respondents) Every 5 years 4 (25.0%)

Every 3 years 3 (18.8%)

Every 1 year 4 (25.0%)

I don’t know 5 (31.2%)

Text in bold are pre-specified responses that are based on the most recent AHA and ACOG guidelines [13–16]
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Table 8 Identification and screening of complications associated with APOs and provider awareness of current guidelines

Specialty Question 9: Women with
history of pre-eclampsia
should have annual assessment
of which of the following? May
choose more than one.

Question 10: Women with a
history of pre-eclampsia have
an increased risk of
developing which of the
following? May choose more
than one.

Question 11: How familiar
are you with the current
AHA guidelines and/or
ACOG guidelines
concerning treatment and
follow-up management of
women with pre-
eclampsia?

Clinical
parameter

Respondents,
N (%)

Adverse
event

Respondents,
N (%)

Familiarity Respondents,
N (%)

AInternal medicine (11

respondents)

Lipid profile 4 (36.4%) Type 2 DM 2 (18.2%) Very

familiar

0 (0%)

Blood

pressure

11 (100.0%) Ischemic

heart

disease

7 (63.6%) Slightly

familiar

5 (45.5%)

BMI 6 (54.6%) Chronic

HTN

11 (100.0%) Not at all

familiar

6 (54.6%)

Glucose 4 (36.4%) Stroke 9 (81.8%)

Annual

mammogram

1 (9.1%) Heart failure 6 (54.6%)

Arrhythmia 1 (9.1%)

Syncope 0 (0.0%)

Family medicine (14

respondents)

Lipid profile 6 (42.9%) Type 2 DM 3 (21.4%) Very

familiar

0 (0%)

Blood

pressure

14 Ischemic

heart

disease

13 (92.9%) Slightly

familiar

4 (28.6%)

- 100.00% Chronic

HTN

14 (100.0%) Not at all

familiar

10 (71.4%)

BMI 7 Stroke 8 (57.1%)

- 50.00% Heart failure 7 (50.0%)

Glucose 3 Arrhythmia 0 (0%)

- 21.40% Syncope 0 (0%)

Annual

mammogram

0 (0.0%)
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Table 8 continued

Specialty Question 9: Women with
history of pre-eclampsia
should have annual assessment
of which of the following? May
choose more than one.

Question 10: Women with a
history of pre-eclampsia have
an increased risk of
developing which of the
following? May choose more
than one.

Question 11: How familiar
are you with the current
AHA guidelines and/or
ACOG guidelines
concerning treatment and
follow-up management of
women with pre-
eclampsia?

Clinical
parameter

Respondents,
N (%)

Adverse
event

Respondents,
N (%)

Familiarity Respondents,
N (%)

Obstetrics-Gynecology

(12 respondents)

Lipid profile 8 (66.7%) Type 2 DM 6 (50.0%) Very

familiar

7 (58.3%)

Blood

pressure

12 (100.0%) Ischemic

heart

disease

11 (91.7%) Slightly

familiar

4 (33.3%)

BMI 10 (83.3%) Chronic

HTN

12 (100.0%) Not at all

familiar

1 (8.3%)

Glucose 7 (58.3%) Stroke 9 (75.0%)

Annual

mammogram

0 (0.0%) Heart failure 10 (83.3%)

Arrhythmia 2 (16.7%)

Syncope 2 (16.7%)

Cardiology (16

respondents)

Lipid profile 5 (31.3%) Type 2 DM 4 (25.0%) Very

familiar

0 (0%)

Blood

pressure

16 (100.0%) Ischemic

heart

disease

13 (82.8%) Slightly

familiar

5 (31.3%)

BMI 6 (37.5%) Chronic

HTN

15 (93.8%) Not at all

familiar

11 (68.8%)

Glucose 5 (31.3%) Stroke 11 (68.8%)

Annual

mammogram

0 (0.0%) Heart failure 9 (56.8%)

Arrhythmia 2 (12.5%)

Syncope 1 (6.3%)

Text in bold are pre-specified responses that are based on the most recent AHA and ACOG guidelines [13–16]
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Limitations

The current study has a numbe of limitations.
First, in this preliminary study, the sample size
is small, thus the results are exploratory. Sec-
ond, the responses to our questionnaire were
voluntary, thus introducing potential bias.
Mean age of the patients seen by different pro-
viders was not queried which may influence
provider risk assessment. Additionally, this was
a single-center study and results may not be
applicable to other institutions.

CONCLUSIONS

In conclusion, our survey identifies a need for
more education on recognizing the association
between APOs and future maternal CVD risk
within all specialties providing preventative
care to women, especially among physicians in
cardiology, IM and FM. Education on the
importance of obtaining a detailed pregnancy
history at each patient encounter, regardless of
specialty, is needed to better assess a woman’s
overall CVD risk. In addition to education,
developing reminders on electronic medical
records (EMRs) would improve a physician’s

Table 9 Question 9: Women with history of pre-eclampsia should have annual assessment of which of the following? May
choose more than one

Clinical
parameter

Internal medicine
(11 respondents),
N (%)

Family medicine (14
respondents), N (%)

Obstetrics-Gynecology
(12 respondents), N (%)

Cardiology (16
respondents),
N (%)

p value

Lipid profile 4 (36.4%) 6 (42.9%) 8 (66.7%) 5 (31.3%) 0.315

Blood pressure 11 (100.0%) 14 (100%) 12 (100.0%) 16 (100.0%) 1.000

BMI 6 (54.6%) 7 (50%) 10 (83.3%) 6 (37.5%) 0.107

Glucose 4 (36.4%) 3 (21.4%) 7 (58.3%) 5 (31.3%) 0.273

Annual

mammogram

1 (9.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0.208

Table 10 Question 10: Women with a history of pre-eclampsia have an increased risk of developing which of the
following? May choose more than one

Clinical
parameter

Internal medicine
(11), N (%)

Family medicine
(14), N (%)

Obstetrics-Gynecology
(12), N (%)

Cardiology (16),
N (%)

p value

Type 2 DM 2 (18.2%) 3 (21.4%) 6 (50.0%) 4 (25.0%) 0.347

Ischemic heart

disease

7 (63.6%) 13 (92.9%) 11 (91.7%) 13 (82.8%) 0.245

Chronic HTN 11 (100.0%) 14 (100.0%) 12 (100.0%) 15 (93.8%) 1.000

Stroke 9 (81.8%) 8 (57.1%) 9 (75.0%) 11 (68.8%) 0.624

Heart failure 6 (54.6%) 7 (50.0%) 10 (83.3%) 9 (56.8%) 0.303

Arrhythmia 1 (9.1%) 0 (0%) 2 (16.7%) 2 (12.5%) 0.523

Syncope 0 (0.0%) 0 (0%) 2 (16.7%) 1 (6.3%) 0.313
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awareness of and screening for APOs. Despite
some raised concerns of alert fatigue, numerous
studies have shown the effectiveness of EMR
reminders in the improvement of awareness

and screening rates of various medical condi-
tions [17–19]. Ultimately, a combination of
educational initiatives and EMR reminders
should contribute to the strive toward better

Fig. 4 Results of survey question 11: How familiar are you with the current AHA guidelines and/or ACOG guidelines
concerning treatment and follow-up management of women with pre-eclampsia?

Table 11 Question 11: How familiar are you with the current AHA guidelines and/or ACOG guidelines concerning
treatment and follow-up management of women with pre-eclampsia?

Specialty Question 11: How familiar are you with the current AHA
guidelines and/or ACOG guidelines concerning treatment and
follow-up management of women with pre-eclampsia?

p value

Familiarity N (%)

Internal medicine (11 respondents) Very familiar 0 (0%) \0.0001

Slightly familiar 5 (45.5%)

Not at all familiar 6 (54.6%)

Family medicine (14 respondents) Very familiar 0 (0%)

Slightly familiar 4 (28.6%)

Not at all familiar 10 (71.4%)

Obstetrics-Gynecology (12 respondents) Very familiar 7 (58.3%)

Slightly familiar 4 (33.3%)

Not at all familiar 1 (8.3%)

Cardiology (16 respondents) Very familiar 0 (0%)

Slightly familiar 5 (31.3%)

Not at all familiar 11 (68.8%)
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identifying women with APOs and modifiable
risk factors to reduce CVD risk.
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