
 

JOURNAL OF INTEGRATIVE CARDIOLOGY OPEN ACCESS | ISSN 2674-2489 
 

  

 

Available online at www.sciencerepository.org 

 

Science Repository 

 

 

 

 

 

*Correspondence to: Jourdan E. Triebwasser, M.D., Assistant Professor, Perelman School of Medicine, University of Pennsylvania, Pennsylvania Hospital, 2 Pine 

East, 800 Spruce Street, Philadelphia, Pennsylvania 19107, USA. Tel: 2158297465; Fax: 2158293973; E-mail: jourdan.triebwasser@pennmedicine.upenn.edu 

© 2020 Jourdan E. Triebwasser. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted 

use, distribution, and reproduction in any medium, provided the original author and source are credited. Hosting by Science Repository. 

http://dx.doi.org/10.31487/j.JICOA.2020.02.05 

Research Article 

Evaluation of Postpartum Counseling on Future Health Risks Associated with 

Hypertensive Disorders of Pregnancy 

Jourdan E. Triebwasser1*, Jennifer Lewey2 and Elizabeth S. Langen3 

1Assistant Professor, Division of Maternal-Fetal Medicine, Perelman School of Medicine, University of Pennsylvania, Philadelphia, Pennsylvania, USA 

2Assistant Professor, Division of Cardiovascular Medicine, Perelman School of Medicine, University of Pennsylvania, Philadelphia, Pennsylvania, USA 

3Assistant Professor, Department of Obstetrics and Gynecology, University of Michigan, Ann Arbor, Michigan, USA 

A R T I C L E  I N F O 

Article history:  

Received: 23 March, 2020 

Accepted: 9 April, 2020 

Published: 14 April, 2020 

Keywords:  

Cardiovascular risk 

fourth trimester 

gestational hypertension 

hypertensive disorders of pregnancy 

preeclampsia 

postpartum care 

 

 
A B S T R A C T 

Background: The American College of Obstetricians and Gynecologists and the American Heart 

Association recommend that women with hypertensive disorders of pregnancy be counseled on lifelong 

cardiovascular risks and transitioned to primary care for ongoing screening and management. 

Objective: To assess frequency and content of postpartum counseling regarding cardiovascular risk and 

follow-up among women with hypertensive disorders of pregnancy. 

Study Design: A secondary analysis of a randomized trial of women with hypertensive disorders of 

pregnancy, excluding chronic hypertension, performed at a single tertiary care academic hospital. We 

abstracted documented counseling on hypertensive disorders from the discharge summary and postpartum 

visit note in the electronic medical record. We defined counseling as documentation of any one of the 

following: 1) recommending aspirin in a future pregnancy, 2) follow-up with primary care, or 3) lifelong 

risk of cardiovascular disease. We used logistic regression models to estimate adjusted odds for receiving 

counseling. 

Results: Seventy-four women enrolled in the study. A hypertensive diagnosis was documented for 71 

women (96.0%) in the discharge summary, but only 11 (14.9%) had any documented counseling in the 

discharge summary or postpartum visit note. Of the 11 women counseled, 5 (6.7%) were counseled on 

taking aspirin in a future pregnancy, 5 (6.7%) were counseled on follow-up with primary care, and only 3 

(4.1%) were counseled on the lifelong cardiovascular risk associated with hypertension in pregnancy. Two 

women (2.7%) were counseled on follow-up with primary care and lifelong cardiovascular risk. There were 

no participants counseled on all three components. Later gestational age at delivery was associated with 

lower odds of counseling (adjusted OR 0.49, 95% CI 0.27-0.89). 

Conclusion: Despite consistent evidence on long-term risks of hypertensive disorders of pregnancy, 

counseling about those risks is suboptimal. Improved communication of risks is the first step towards 

improving maternal health in the “fourth trimester” and beyond. 

 

                                                                                 © 2020 Jourdan E. Triebwasser. by Science Repository. 

 

Introduction 

 

Hypertensive disorders of pregnancy (HDP), such as preeclampsia 

(PEC) and gestational hypertension (GHTN), complicate up to 10% of 

all pregnancies and are independent and underappreciated risk factors 

for future cardiovascular disease (CVD) [1]. HDP are associated with an 

increased risk of cardiometabolic disease, such as chronic hypertension 

and diabetes, and increase the risk of ischemic heart disease, stroke, and 

heart failure 2-4-fold over the long term [2-5]. Approximately 20% of 

women with HDP are at risk of recurrent HDP in future pregnancies, 

increasing the risk of fetal and maternal complications [1, 6]. 
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In light of short and long-term risks associated with HDP, the American 

College of Obstetricians and Gynecologists (ACOG) recommends that 

women with pregnancies complicated by HDP should receive additional 

counseling during the postpartum period that focuses on the assessment 

of cardiovascular disease risk, screening and treatment of 

cardiometabolic risk factors, plan for annual assessment to monitor and 

reduce cardiovascular risk, and referral to primary care or cardiology for 

women with PEC [7]. Women should additionally receive counseling on 

the role of aspirin to reduce the risk of preeclampsia in future 

pregnancies for which there is a growing body of evidence [8-10]. The 

American Heart Association recently partnered with ACOG to 

emphasize the postpartum period as an important opportunity to identify 

and intervene upon women at high-risk for future CVD [11]. 

 

With a new focus on the “fourth trimester,” particularly among women 

with complicated pregnancies, it is important to establish how women 

are currently being counseled about their ongoing risks in the postpartum 

period and beyond [7]. Our objective was to assess the frequency and 

content of postpartum counseling after HDP. We additionally sought to 

understand patient characteristics that may affect the likelihood of 

receiving counseling. 

 

Materials and Methods 

 

I Study Design 

 

We performed a secondary analysis of women initially diagnosed with 

GHTN or PEC without severe features who enrolled in a randomized 

trial assessing the blood pressure effect of ibuprofen versus 

acetaminophen used for postpartum pain control. Women were 

consented for the trial either during antepartum care after a diagnosis of 

HDP (n=4) or during their delivery admission (n=70). Written informed 

consent was obtained from all participants, and the women consented to 

participation in data abstraction through 6 weeks postpartum. This 

current analysis includes all enrolled women regardless of whether the 

participant was randomized (Figure 1). The study was conducted at a 

single, tertiary care academic medical center with participants recruited 

from all services providing obstetric care (Obstetrics & Gynecology, 

Maternal-Fetal Medicine, Family Medicine, and Certified Nurse 

Midwives).  Enrollment occurred between December 1, 2016 and 

January 31, 2018. Before recruitment began, approval was obtained from 

the institutional review board (HUM00117154). The parent trial was 

registered with ClinicalTrials.gov (NCT 02891174). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Study Population. 

RCT: randomized controlled trial. 

 

II Patient Population 

 

Women aged 18-45 with singleton gestations taking one or fewer oral 

medications for blood pressure control were eligible for the trial. We 

defined GHTN and PEC without severe features according to criteria 

previously defined by ACOG [1]. Trial exclusion criteria were chronic 

hypertension, planned cesarean delivery, moderate or severe persistent 

asthma, chronic opiate use (daily use for at least 2 weeks), therapeutic 

anticoagulation, and inability to consent in English. Women with 

allergies to NSAIDs, aspirin, acetaminophen, or lactose were excluded 

due to study treatments in the trial. Women were not randomized if they 

developed severe features of PEC prior to delivery, they delivered by 

cesarean, or they received additional anesthesia beyond usual labor 

regional anesthesia (e.g. sedation for laceration repair). However, these 

participants were included in this analysis.  

 

III Covariates and Outcomes 

 

We abstracted baseline demographic and clinical characteristics from the 

electronic medical record and from enrollment surveys, including 

hypertensive diagnosis (at time of last contact), history of HDP, diabetes, 

and mode of delivery. The primary outcome was documentation of 

postpartum counseling related to HDP in either the hospital discharge 

summary or postpartum visit note. Counseling was defined as any of the 

following: recommending aspirin in a future pregnancy to reduce the risk 

of recurrent preeclampsia, recommending follow-up with a primary care 

provider, or discussing the increased lifelong risk of cardiovascular 

disease. A single author performed detailed chart abstraction of the 

discharge summary and postpartum visit note to determine if counseling 

occurred. If counseling was uncertain on the initial review, the 

documentation was adjudicated by two authors. 

 

To compare counseling on HDP to other recommended components of 

postpartum care, we assessed documentation of a contraceptive plan and 

plan for glucose tolerance test among those with gestational diabetes 

(GDM). 

 

IV Analysis 

 

Comparisons were performed using Chi-square test, Fisher’s exact test, 

Student’s t-test, and Wilcoxon rank test as appropriate. The Shapiro 

Wilk test was performed to test for the normality of continuous variables. 
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A backward stepwise multiple logistic regression retaining variables 

with p<0.2 was performed to assess predictors of counseling regarding 

HDP. All statistical analyses were performed using STATA (Version 15; 

StataCorp, College Station, TX). A p-value <0.05 was considered 

significant without correction for multiple comparisons. 

 

Results 

 

Between December 1, 2016 and January 31, 2018, 74 women were 

enrolled in the study and 70 (94.5%) women returned for a postpartum 

visit. Postpartum visits occurred at a median of 5.0 weeks (interquartile 

range 4.4-6.0 weeks) after delivery. A hypertensive diagnosis was listed 

in 71 discharge summaries versus 45 postpartum notes (96.0% vs. 

64.3%, p=0.049). The final hypertensive diagnoses for the cohort were 

GHTN (n=46, 62.2%), PEC without severe features (n=15, 20.3%), and 

PEC with severe features (n=13, 17.6%).  

 

Eleven women (14.9%) had documented counseling about HDP in the 

discharge summary or postpartum visit note. Characteristics of the 

population by counseling status are shown in (Table 1). Women who 

received any counseling delivered at an earlier gestational age than 

women who did not receive counseling (37.7 versus 39.1 weeks, 

p=0.006) but were otherwise similar to those who were not counseled 

about HDP. All but two deliveries occurred at term. 

 

Table 1: Obstetric and demographic characteristics. 

Characteristic Counseled (n=11) Not Counseled (n=63) P-value 

Maternal age, years 32.3±6.9 29.3±5.8 0.13 

GA at delivery, weeks 37.7±0.7 39.1±1.5 0.006 

BMI, kg/m2 33.3 (30.1, 46.5) 34.9 (30.0,39.3) 0.77 

Race/Ethnicity 

  

0.52 

Non-Hispanic white 9 (81.8) 54 (85.7) 

 

Hispanic white 1 (9.1) 1 (1.6) 

 

Black/African American 1 (9.1) 6 (9.5) 

 

Other 0 (0.0) 2 (3.2) 
 

Nulliparity 6 (54.6) 48 (76.2) 0.14 

Marital Status 

  

0.41 

Single 2 (18.2) 16 (28.6) 

 

Lives with partner 1 (9.1) 1 (1.6) 

 

Married 8 (72.7) 42 (66.7) 

 

Other 0 (0.0) 2 (3.2) 
 

Insurance 

  

0.68 

Public/Medicaid 1 (9.1) 13 (20.6) 

 

Commercial 10 (90.9) 50 (79.4) 

 

Diabetes* 1 (9.1) 8 (12.7) 1.00 

History of PEC/GHTN 3 (27.3) 9 (14.3) 0.37 

Taking prophylactic aspirin 3 (27.3) 7 (11.1) 0.16 

Hypertensive diagnosis 

  

0.21 

GHTN 6 (54.6) 40 (63.5) 

 

PEC 1 (9.1) 14 (22.2) 

 

PEC with severe features 4 (36.4) 9 (14.3) 

 

Cesarean delivery 3 (27.3) 19 (30.2) 1.00 

Postpartum readmission 1 (9.1) 8 (12.7) 1.00 

GA: gestational age; BMI: body mass index; PEC: preeclampsia; GHTN: gestational hypertension. 

Data presented as mean ± standard deviation, median (interquartile range), or n(%). Comparisons performed using t-test, Wilcoxon rank sum, and Fisher 

exact test. 

*Includes gestational and pregestational diabetes. 

 

Counseling on aspirin in future pregnancies was documented for 5 

(6.7%) women. Follow-up with a primary care provider was 

recommended to 5 (6.7%) women. The lifelong risk of cardiovascular 

disease after HDP was only documented for 3 (4.1%) women. Two 

women (2.7%) were counseled on the lifelong risk of cardiovascular 

disease and follow-up with a primary care provider. No participants were 

counseled on all three components.  

 

Associations between participant characteristics and counseling on HDP 

are shown in (Table 2). In unadjusted analyses, only gestational age at 

delivery was associated with counseling. After adjusting for severe 

features, again, only gestational age at delivery (in weeks) was 

associated with counseling (adjusted OR 0.49, 95% CI 0.27-0.89), with 

those delivered at later gestational ages being less likely to receive 

counseling. 

 

Women were significantly more likely to be counseled about 

contraception compared to HDP (p<0.001), as all 74 participants had a 

documented contraceptive discussion. Only 1 participant (1.4%) was 

undecided on contraception, and 12.2% of women declined 

contraception. Five women had GDM, and all of these women were 

counseled on the need for a two-hour glucose tolerance test. 
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Table 2: Characteristics and association with postpartum counseling. 

Characteristic OR (95% CI) Adjusted OR (95% CI)* 

Maternal age, years 1.08 (0.96-1.21) 1.09 (0.97-1.23) 

GA at delivery, weeks 0.48 (0.27-0.86) 0.49 (0.27-0.89) 

Delivery BMI, kg/m2 1.03 (0.94-1.13) 0.98 (0.88-1.08) 

Nulliparity 0.34 (0.09-1.29) 0.45 (0.11-1.89) 

Commercial insurance 2.29 (0.26-19.82) 3.21 (0.31-33.41) 

PEC with severe features 3.64 (0.87-15.33) 3.13 (0.66-14.83) 

Taking prophylactic aspirin 2.79 (0.59-13.04) 1.70 (0.30-9.51) 

OR: odds ratio; CI: confidence interval; GA: gestational age; BMI: body mass index; PEC: preeclampsia. 

*Logistic regression models adjusted for gestational age and severe features. 

 

Discussion 

 

We demonstrated that future risks related to HDP are infrequently 

communicated with women after delivery despite high rates of 

postpartum follow-up in our cohort. We found that hypertensive 

diagnoses were listed at the time of hospital discharge but less often at 

the time of postpartum evaluation. In contrast to counseling about HDP, 

we found that contraceptive counseling and screening for diabetes were 

routinely documented. 

 

Professional societies such as ACOG, the American Heart Association, 

and the Society for Maternal-Fetal Medicine recommend postpartum 

counseling for women with HDP but offer limited guidance on 

counseling best practices or additional screening modalities [7, 12, 13]. 

Surveys of gynecologists demonstrate recognition of preeclampsia as a 

cardiovascular risk factor, but screening beyond blood pressure and BMI 

is infrequent [14, 15]. Despite provider awareness and professional 

society recommendations, a minority of women in our study received 

any counseling related to future risks or transitions to primary care. 

Ehrenthal et al. conducted a study of women with GDM and HDP, which 

demonstrated a similar postpartum follow-up rate to ours (95%), but 

56% of the women with HDP had been told to seek follow-up care from 

a PCP prior to their hospital discharge [16]. Recommendations for 

aspirin in future pregnancies or discussion of cardiovascular risks were 

not addressed in that study. 

 

In contrast to the low frequency of counseling on HDP, we demonstrated 

universal documentation of contraceptive plans. This reflects the routine 

practice pattern within the study institution, where contraceptive 

counseling occurs throughout the prenatal and postpartum care. Two 

large studies in geographically distinct areas found that more than 80% 

of women received postpartum contraceptive counseling [17, 18]. 

Zapata et al. also reported the majority of women were counseled 

prenatally, and that counseling in both time periods was associated with 

increased odds of more effective contraceptive methods [18]. 

Socioeconomic status, education, and insurance coverage also 

influenced the content and delivery of contraceptive counseling in those 

studies [17, 18]. 

 

Our results demonstrate that there are many opportunities to improve the 

counseling of women with HDP. Extrapolating from the literature on 

GDM, the combination of prenatal and postnatal counseling improves 

communication between obstetric and primary care providers and may 

increase postpartum screening for diabetes [19, 20]. While hypertensive 

diagnoses are frequently made closer to delivery than GDM, there 

remain opportunities at the time of diagnosis or during antenatal testing 

to discuss postpartum concerns and recommendations. Technology-

based interventions, such as outpatient blood pressure monitoring with 

text-based feedback, may be another avenue for communicating with 

women in the postpartum period [21]. 

 

There is some data on postpartum maternal care clinics suggesting these 

focused clinics are able to identify women at particularly increased risk 

for primary prevention of CVD [22, 23]. Outcome data, such as change 

in weight or physical activity, as a result of these specialty clinics, is 

more limited [24]. Specialty postpartum clinics are not widely available 

but merit further study. 

 

Future studies on counseling after HDP should address barriers to 

counseling with attention to social determinants of health and provider 

characteristics. There is an urgent need to develop best practices for 

effective counseling. Studies using innovative means of information-

sharing should be pursued given the various time constraints and 

physical demands of the postpartum period. The impact of counseling on 

primary care follow-up should also be studied to inform clinical practice.  

 

The strengths of the study are that it addresses a pressing problem in 

maternal health care that has received little attention and our prospective, 

detailed collection of patient information. We were also able to capture 

information about postpartum counseling on contraception and glucose 

testing to assess current gaps in provider-patient communication related 

to HDP. It is possible that discussions about future health and follow-up 

related to HDP occur but are not documented, although the consistent 

documentation of contraceptive and diabetes counseling make that 

possibility less likely. 

 

The primary limitation of our study is that it represents practice patterns 

at a single academic institution. However, care is provided by multiple 

types and levels of obstetric care providers, including residents and 

faculty in Obstetrics & Gynecology and Family Medicine, as well as 

Certified Nurse Midwives. Additionally, the participants in the trial were 

mostly white, commercially insured, and had very high rates of 

postpartum follow-up, which limits the generalizability of our findings. 

We may have been biased towards lower counseling rates as the minority 

of patients in our cohort had severe features; however, counseling is 

recommended for all women with HDP [7, 13]. Our small sample size 

limits analysis of patient or provider characteristics that may be 

associated with recommended counseling practices. Despite consistent 

evidence on risks of HDP after pregnancy, counseling about those risks 

is suboptimal in the postpartum period. Improved communication of 

risks and facilitation of transitions of care are vital in reaching patient 

care goals in the “fourth trimester”. 
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