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ORIGINAL RESEARCH

Patterns of Postpartum Ambulatory Care 
Follow-up Care Among Women With 
Hypertensive Disorders of Pregnancy
Jennifer Lewey , MD, MPH; Lisa D. Levine , MD, MSCE; Lin Yang, MS; Jourdan E. Triebwasser, MD, MA; 
Peter W. Groeneveld , MD, MS

BACKGROUND: Preeclampsia and gestational hypertension are hypertensive disorders of pregnancy (HDP) that identify an in-
creased risk of developing chronic hypertension and cardiovascular disease later in life. Postpartum follow-up may facilitate 
early screening and treatment of cardiovascular risk factors. Our objective is to describe patterns of postpartum visits with 
primary care and women’s health providers (eg, family medicine and obstetrics) among women with and without HDP in a 
nationally representative sample of commercially insured women.

METHODS AND RESULTS: We conducted a retrospective cohort study using insurance claims from a US health insurance da-
tabase to describe patterns in office visits in the 6 months after delivery. We identified 566 059 women with completed 
pregnancies between 2005 and 2014. At 6 months, 13% of women with normotensive pregnancies, 18% with HDP, and 23% 
with chronic hypertension had primary care visits (P<0.0001 for comparing HDP and chronic hypertension groups with con-
trol participants). Only 58% of women with HDP had 6-month follow-up with any continuity provider compared with 47% of 
women without hypertension (P<0.0001). In multivariable analysis, women with severe preeclampsia were 16% more likely to 
have postpartum continuity follow-up (adjusted odds ratio, 1.16; 95% CI, 1.2–1.21). Factors associated with a lower likelihood 
of any follow-up included age ≥30 years, Black race, Hispanic ethnicity, and having multiple gestations.

CONCLUSIONS: Rates of continuity care follow-up after a pregnancy complicated by hypertension were low. This represents a 
substantial missed opportunity to provide cardiovascular risk screening and management to women at increased risk of future 
cardiovascular disease.
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Hypertension is a common medical complication of 
pregnancy that affects >10% of all pregnancies.1 
Hypertensive disorders of pregnancy (HDP), in-

cluding gestational hypertension and preeclampsia, 
are important contributors to maternal morbidity and 
mortality. In the immediate postpartum period, hyper-
tensive disorders confer a greater risk of hypertensive 
crisis and stroke.2–4 In the year after delivery, women 
with preeclampsia and gestational hypertension are at 
12- to 25-fold greater risk of developing chronic hyper-
tension and remain at greater risk of ischemic heart 

disease, stroke, and heart failure later in life, especially 
among women with severe preterm preeclampsia.5–8

The American Heart Association (AHA) recognizes 
HDP as a major risk factor for cardiovascular and 
cerebrovascular disease in women, and the 2019 
AHA and American College of Cardiology Guideline 
on the Primary Prevention of Cardiovascular Disease 
identifies preeclampsia as a risk-enhancing factor.9–11 
Pregnancy serves as a natural “stress test” to iden-
tify at-risk women who may benefit from risk-factor 
screening and lifestyle counseling earlier in life.10,11 
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Nevertheless, most women are unaware of the as-
sociation between HDP and future cardiovascular 
risk, which represents an unmet need for education 
and primary prevention.12,13 Increasing attention has 
been given to the “fourth trimester,” the 3  months 
after delivery, during which time there is a high need 
for coordinated health care, including cardiovascular 
prevention efforts, to prevent future maternal com-
plications and to improve long-term cardiovascular 
health.14,15

The postpartum obstetric care visit, historically 
scheduled within 6  weeks of delivery, is currently 
recommended to occur within 3  weeks of delivery 
for all women with the transition to well-woman care 
occurring within 12  weeks postpartum.14 This visit 
represents an opportunity to provide cardiovascular 
preventive care and to transition to a primary care 
provider for ongoing follow-up. Despite this, ≈40% 
of women do not attend the recommended post-
partum visit.1,14 The transition to primary care has 
been shown to be suboptimal in selected popula-
tions, ranging from 13% among a nationwide sample 
of women with gestational diabetes mellitus to 50% 

among women with commercial insurance living in 
Maryland.16,17 Rates of primary care follow-up among 
women with hypertensive disorders, who may par-
ticularly benefit from cardiovascular preventive care, 
have not been well studied in a nationally represen-
tative population.

Ambulatory care visits with a women’s health pro-
vider (eg, obstetrics or family medicine) or primary 
care provider in the months following delivery do not 
ensure that cardiovascular preventive care is pro-
vided; understanding patterns of care can provide 
insight into opportunities to improve counseling for 
those at risk. Our objective is to describe patterns 
in postpartum continuity care follow-up and factors 
associated with follow-up among women with and 
without HDP who have commercial insurance. We 
hypothesized that women with hypertensive disor-
ders would have higher rates of follow-up but that 
overall rates would be suboptimal, highlighting the 
need for improved delivery of cardiovascular risk 
screening and treatment.

METHODS
The data that support the findings of this study are not 
publicly available at this time. We conducted a retro-
spective cohort study of women to evaluate rates of 
postpartum continuity care follow-up in the 6 months 
after a hospital discharge for delivery, using health 
insurance claims data. Because all women are rec-
ommended to follow up with their women’s health 
provider shortly after delivery, we evaluated follow-up 
with women’s health (eg, obstetrics or family medicine) 
and primary care providers. This study was deemed 
exempt by the University of Pennsylvania’s institutional 
review board.

Cohort
Our study cohort consisted of commercially insured 
women whose medical and prescription drug in-
surance claims are included in the OptumInsight 
Clinformatics Data Mart, a US commercial health 
insurance database that includes >15  million com-
mercially insured individuals annually and located 
in all 50 states. Using administrative claims from 
January 2005 through September 2014, we in-
cluded patients aged 12 to 55  years with a deliv-
ery indicated by Current Procedural Terminology 
(CPT) and/or International Classification of Diseases, 
Ninth Revision, (ICD-9) procedure codes reported 
on medical service claims.18 Date of last menstrual 
period (LMP) was calculated using a validated algo-
rithm based on whether the delivery was coded as 
preterm.19 We required patients to have continuous 
enrollment in the database for the 180 days before 

CLINICAL PERSPECTIVE

What Is New?
•	 Women with hypertensive disorders of preg-

nancy are more likely than women with nor-
motensive pregnancies to follow-up with a 
primary care or women’s health provider within 
6  months after delivery; however, follow-up 
rates remain extremely low.

•	 Patient characteristics associated with lower 
rates of 6-month follow-up include age 
≥30 years, Black race, Hispanic ethnicity, and 
multiple gestations.

What Are the Clinical Implications?
•	 Improving postpartum care transitions, espe-

cially for women with pregnancy complications, 
may facilitate early cardiovascular risk screening 
and management for women at increased risk 
of future cardiovascular disease.
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start of pregnancy, as defined by the date of last 
menstrual period, to be able to evaluate clinical data 
before pregnancy. Women were required to be en-
rolled through 180 days after the delivery date for a 
total time period of ≈600 days for a full-term delivery. 
We restricted our cohort to the first pregnancy during 
this time period.

Using ICD-9, Clinical Modification (ICD-9-CM) 
codes, we stratified our cohort into 3 exposure 
groups: (1) patients with no history of a hypertensive 
disorder either before or during pregnancy (normo-
tensive control participants); (2) patients who de-
veloped HDP, including gestational hypertension, 
preeclampsia or eclampsia (with or without severe 
features), and chronic hypertension with superim-
posed preeclampsia; and (3) patients with chronic 
hypertension diagnosed before pregnancy but no 
HDP (Table  S1 for CPT and ICD codes).20 Patients 
with HDP were analyzed regardless of chronic hy-
pertension status, given the possibility that patients 
with chronic hypertension may have been misclassi-
fied as not having chronic hypertension as a result of 
limited clinical encounters before pregnancy, in addi-
tion to inappropriate coding of chronic hypertension 
among women being worked up for HDP. Because 
patients with a diagnosis of chronic hypertension be-
fore pregnancy may be more likely to have an estab-
lished primary care provider, we analyzed patients 
with chronic hypertension separately from patients 
without chronic hypertension (normotensive control 
participants).

Covariates
We evaluated baseline patient characteristics in the 
6-month period before the start of pregnancy (ie, be-
fore the last menstrual period date) and during preg-
nancy (ie, last menstrual period date to delivery date). 
Demographic variables were collected from the en-
rollment files at time of delivery. Race/ethnicity and 
educational attainment data were provided by Optum. 
We assessed clinical comorbidities (eg, diabetes mel-
litus, lipid disorder, heart failure) using ICD-9 diagnosis 
codes at any time before or during pregnancy with the 
exception of gestational diabetes mellitus, which was 
assessed only during pregnancy. Obstetrics variables 
were assessed with CPT and ICD-9 procedure codes 
(eg, cesarean delivery) and diagnosis codes (eg, pre-
term delivery and multiple gestations). We assessed 
medication use using the National Drug Code reported 
on pharmacy claims.

Outcomes
The primary outcome was the proportion of women 
with an office visit in the 6  months (180  days) after 
hospital discharge for delivery with a women’s health 

provider, primary care provider, or both. Patients were 
censored after the first visit within a provider type 
(women’s health and primary care). Women’s health 
providers provide prenatal and postpartum care and 
include family medicine providers, obstetricians, nurse 
midwives, and maternal fetal medicine specialists. 
We included cardiologists with primary care provid-
ers because some women with HDP will be referred 
to cardiology postpartum. We assessed visits using 
a previously published algorithm with modifications 
as needed for our data set.16 Visits were identified by 
physician claims having an eligible CPT code (eg, am-
bulatory provider visit) with a corresponding provider 
specialty code.

Statistical Analysis
We used χ2 tests to assess the proportion of women 
who attended follow-up visits among those with HDP 
and those with chronic hypertension compared with 
those with normotensive pregnancies. Multivariable 
logistic regression models were conducted in the en-
tire cohort. We included variables that could plausibly 
affect ambulatory follow-up, including demographics 
(age, race, education level, geographical region), ob-
stetrics history (cesarean delivery, preterm delivery, 
multiple gestations, gestational diabetes mellitus), 
hypertensive disorders (gestational hypertension, 
nonsevere and severe preeclampsia, and chronic 
hypertension), medical comorbidities (diabetes mel-
litus, lipid disorder, coronary artery disease, kidney 
disease, and heart failure), and healthcare utilization 
(emergency department visits before delivery, blood 
pressure medication use before pregnancy). We 
chose a 6-month follow-up period for our primary 
analysis because we hypothesized that visits occur-
ring ≥6 months after delivery are less likely to reflect 
pregnancy-related complications.

Sensitivity Analysis
Given our anticipated low follow-up rates during this 
time frame, we conducted a sensitivity analysis among 
patients with continuous insurance enrollment for 
12 months postpartum and calculated follow-up rates 
within 6 and 12 months after delivery.

RESULTS
Baseline Characteristics
We identified 566  059 completed pregnancies, in-
cluding 483 562 (85%) normotensive women, 63 216 
(11%) women with HDP, and 19 281 (4%) women with 
chronic hypertension alone (Figure  1). This repre-
sents an estimated 1.3% of all deliveries in the United 
States during the 10-year study period. Among the 
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HDP group, 23% were documented as having severe 
preeclampsia or eclampsia. Baseline demographics 
are presented in Table 1. Women with normotensive 
pregnancy were of similar age to those with HDP 
(31.2  years) but younger than women with chronic 
hypertension (31.2 versus 32.5  years, P<0.0001). 
Many statistically significant demographic and clini-
cal differences were present among the 3 cohorts. 
Compared with normotensive women, women with 
HDP and chronic hypertension were more likely to 
be Black and to live in the southern United States. 
Women with HDP or chronic hypertension had signif-
icantly higher rates of cesarean section and preterm 
birth compared with normotensive women. Women 
with HDP and chronic hypertension were more likely 
to have diabetes mellitus, lipid disorder, coronary ar-
tery disease, kidney disease, or heart failure com-
pared with normotensive women.

Ambulatory Care Follow-up After Delivery
Postpartum follow-up rates with primary care provid-
ers within 6 months of delivery were low in all groups 
but higher in women with HDP (18%) and chronic hy-
pertension (22%) compared with normotensive women 
(13%; P<0.0001 for both comparisons to control partici-
pants), as shown in Table 2. Only 40% of women had 
a follow-up visit with a women’s health provider within 
6  months of delivery, including 48% of women with 
HDP and chronic hypertension and 39% of normoten-
sive women (P<0.0001 for both comparisons to control 
participants). As shown in Figure 2, a minority of women 
had postpartum follow-up with both primary care and 
women’s health providers within 6 months of delivery 
(<10% in all groups). Among women who followed up 
with a women’s health provider within 6 months, only 

12% of normotensive women, 17% of women with HDP, 
and 20% of women with chronic hypertension also fol-
lowed up with a primary care provider.

By 6  months after delivery, 53% of normotensive 
women, 42% of women with HDP, and 40% of women 
with chronic hypertension had no ambulatory care 
visits with a continuity provider (P<0.0001 for both 
comparisons to control participants). Among the 
464  003 women (82% of the original cohort) with 
continuous enrollment through 12 months postpartum, 
follow-up rates at 12  months with primary care and 
women’s health providers improved but remained 
suboptimal: 35% of normotensive women, 26% of 
women with HDP, and 23% of women with chronic 
hypertension had no postpartum follow-up with any 
continuity provider (P<0.0001 for both comparisons to 
control participants; see Table S2).

Characteristics Associated With 
Postpartum Follow-Up
Hypertensive disorders were associated with a small 
but significantly increased likelihood of follow-up with 
primary care and women’s health providers in age-
adjusted models and adjusting for demographics, 
clinical conditions, and healthcare utilization before 
delivery in multivariable analysis (Table 3) compared 
with women without hypertension. Specifically, in 
multivariable models, women with gestational hyper-
tension (odds ratio [OR], 1.14; 95% CI, 1.12–1.17), non-
severe preeclampsia (OR, 1.16; 95% CI, 1.13–1.19), 
severe preeclampsia (OR, 1.16; 95% CI, 1.12–1.21), 
or chronic hypertension (OR, 1.23; 95% CI, 1.2–1.26) 
were more likely to follow up with any provider within 
6  months of delivery than women without those 
conditions.

Figure 1.  CONSORT diagram of patients included in the analysis.
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The effect of other baseline characteristics on 
postpartum follow-up are presented in Table  4. 
Women with preterm delivery were 29% more likely 
to follow up with any provider than women with 
full-term delivery (OR, 1.29; 95% CI, 1.27–1.3), an 

effect that was largely driven by women’s health 
provider follow-up. Chronic medical conditions, in-
cluding diabetes mellitus, lipid disorders, coronary 
artery disease, and heart failure, were associated 
with a significantly greater likelihood of any provider 

Table 1.  Baseline Characteristics of Women With Completed Pregnancies According to Hypertensive Status

Normotensive Control  
Participants (n=483 562)

HDP 
(n=63 216)

Chronic Hypertension 
(n=19 281)

Demographics

Age, mean (SD), y 31.2 (5.3) 31.2 (5.7)* 32.5 (5.5)

Age <30 y 170 582 (35) 23 572 (37) 5568 (29)

Race/ethnicity

White 313 392 (65) 43 065 (68) 11 942 (62)

Black 38 844 (8) 7172 (11) 2888 (15)

Hispanic 61 792 (13) 7074 (11) 2445 (13)

Other 69 534 (14) 5905 (9.3) 2006 (10)

HS graduate or less 100 299 (21) 16 109 (26) 5349 (28)

Geographic region

Midwest 127 674 (26) 16 365 (26) 4332 (23)

Northeast 50 000 (10) 5756 (9.1) 2444 (13)

South 203 041 (42) 30 692 (49) 9670 (50)

West 101 813 (21) 10 339 (16) 2810 (15)

Obstetrics history

Cesarean delivery 155 692 (32) 31 298 (50) 8813 (46)

Preterm delivery 93 717 (19) 19 930 (32) 4906 (25)

Multiple gestations 10 421 (2.2) 3563 (5.6) 570 (3.0)

Gestational diabetes mellitus 62 961 (13) 11 884 (19) 3541 (18)

Medical comorbidities

Diabetes mellitus 15 906 (3.3) 5451 (8.6) 2568 (13)

Lipid disorder 15 149 (3.1) 3898 (6.2) 3083 (16)

Coronary artery disease 966 (0.2) 267 (0.4) 305 (1.6)

Kidney disease 513 (0.1) 419 (0.7) 218 (1.1)

Heart failure 424 (0.1) 249 (0.4) 156 (0.8)

Healthcare utilization

Prior ED visit† 0.4 (0.9) 0.6 (1.2) 0.7 (1.4)

Prior BP medication use‡ 4668 (1) 5742 (9.1) 4550 (24)

All values represent number (percentage) except as indicated. All comparisons of HDP and control participants and chronic hypertension and control 
participants are significant at P<0.0001, except as indicated. BP indicates blood pressure; ED, emergency department; HDP, hypertensive disorders of 
pregnancy; and HS, high school.

*P>0.05.
†Before delivery.
‡Before pregnancy.

Table 2.  Postpartum Ambulatory Care Follow-up Within 6 Months of Delivery Among Women With and Without 
Hypertensive Disorders

Provider Type
Normotensive Control  

Participants (n=483 562)
HDP 

(n=63 216) P Value*
Chronic Hypertension 

(n=19 281) P Value*

Primary care 60 447 (13) 11 463 (18) <0.0001 4218 (22) <0.0001

Women’s health 188 161 (39) 30 612 (48) <0.0001 9244 (48) <0.0001

Any provider 225 217 (47) 36 789 (58) <0.0001 11 620 (60) <0.0001

All values represent number (percentage). HDP indicates hypertensive disorders of pregnancy.
*Compared with normotensive controls.
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follow-up, largely driven by a greater likelihood of 
follow-up with primary care providers. Women with 
an emergency department visit before delivery were 
25% and 33% more likely to follow-up with primary 
care (OR, 1.25; 95% CI, 1.23–1.28) and women’s 
health providers (OR, 1.33; 95% CI, 1.31–1.34), re-
spectively. Women who were prescribed an antihy-
pertensive medication before pregnancy were 49% 
more likely to follow up with primary care (OR, 1.49; 
95% CI, 1.41–1.58) and 22% more likely to follow-up 
with women’s health providers (OR, 1.22; 95% CI, 
1.16, 1.28). Characteristics associated with a lower 

likelihood of postpartum follow-up with any provider 
included women aged ≥30 years (OR, 0.94; 95% CI, 
0.93–0.95), Black race/ethnicity (OR, 0.92; 95% CI, 
0.9–0.94), Hispanic race/ethnicity (OR, 0.85; 95% CI, 
0.84–0.87), and multiple gestations (OR, 0.85; 95% 
CI, 0.82–0.88).

DISCUSSION
Among postpartum women with commercial insur-
ance, only 58% of women with HDP followed up with a 

Figure 2.  Postpartum ambulatory care follow-up within 6 months after delivery according 
to provider type. 
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Table 3.  Effect of HDP and Chronic Hypertension on Postpartum Ambulatory Care Follow-up Within 6 Months After 
Delivery According to Provider Type

Primary Care Women’s Health Any Provider

OR (95% CI) P Value OR (95% CI) P Value OR (95% CI) P Value

Hypertensive disorders

Gestational hypertension

Model 1 1.09 (1.06–1.13) <0.0001 1.18 (1.16–1.21) <0.0001 1.19 (1.16–1.22) <0.0001

Model 2 1.1 (1.07–1.13) <0.0001 1.13 (1.11–1.16) <0.0001 1.14 (1.12–1.17) <0.0001

Nonsevere preeclampsia

Model 1 1.1 (1.06–1.14) <0.0001 1.2 (1.16–1.23) <0.0001 1.2 (1.16–1.23) <0.0001

Model 2 1.09 (1.05–1.13) <0.0001 1.16 (1.13–1.19) <0.0001 1.16 (1.13–1.19) <0.0001

Severe preeclampsia

Model 1 1.29 (1.24–1.35) <0.0001 1.23 (1.19–1.27) <0.0001 1.32 (1.28–0.37) <0.0001

Model 2 1.15 (1.1–1.21) <0.0001 1.1 (1.06–1.14) <0.0001 1.16 (1.12–1.21) <0.0001

Chronic hypertension

Model 1 1.73 (1.69–1.78) <0.0001 1.37 (1.35–1.4) <0.0001 1.61 (1.57–1.64) <0.0001

Model 2 1.24 (1.20–1.28) <0.0001 1.14 (1.12–1.17) <0.0001 1.23 (1.2–1.26) <0.0001

Model 1 is adjusted for age, chronic hypertension, and HDP. Model 2 is fully adjusted with all variables listed in Table 4. HDP indicates hypertensive disorders 
of pregnancy; and OR, odds ratio.
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continuity care provider within 6 months of delivery. Up 
to 350 000 women in the United States are diagnosed 
with preeclampsia or gestational hypertension every 
year.21 If our results are generalized to the broader 
US population, an estimated 147 000 women will lack 
postpartum follow-up in the 6 months after delivery. By 
12 months postpartum, 1 in 4 affected women will still 
not have followed up with a continuity care provider, 
including primary care, obstetrics, or family medicine. 
These low follow-up rates highlight a substantial missed 
opportunity to provide counseling, screening, and 
treatment to women who are at increased risk of de-
veloping short- and long-term cardiovascular sequelae.

Women with HDP have 12- to 25-fold higher risk of 
being diagnosed with chronic hypertension in the year 
after delivery and 2-fold increased lifetime risk of heart 
failure, coronary heart disease, and cardiovascular 
death compared with women with normotensive preg-
nancies.5,7,8,22 Up to 77% of the excess cardiovascular 
risk associated with HDP may be explained by modi-
fiable risk factors, such as hypertension and obesity, 
that are amenable to early treatment.23 The potential 
benefit of postpartum primary care follow-up is multi-
factorial and includes the opportunity to provide blood 
pressure, lipid, and diabetes mellitus screening; to 
manage hypertension; and to reinforce the importance 

Table 4.  Characteristics Associated With Postpartum Ambulatory Care Follow-up Within 6 Months After Delivery 
According to Provider Type in Multivariable Analysis

Primary Care Women’s Health Any Provider

OR (95% CI) P Value OR (95% CI) P Value OR (95% CI) P Value

Demographics

Age ≥30 y 1.24 (1.22–1.26) <0.0001 0.86 (0.85–0.87) <0.0001 0.94 (0.93–0.95) <0.0001

Race/ethnicity

Black 1.05 (1.02–1.08) 0.0006 0.91 (0.89–0.93) <0.0001 0.92 (0.9–0.94) <0.0001

Hispanic 0.89 (0.87–0.91) <0.0001 0.87 (0.86–0.89) <0.0001 0.85 (0.84–0.87) <0.0001

White Ref Ref Ref

HS graduate or less 0.91 (0.89–0.92) <0.0001 1.03 (1.02–1.05) <0.0001 0.99 (0.98–1.0) 0.1366

Geographic region

Northeast 2.5 (2.43–2.57) <0.0001 0.95 (0.93–0.97) <0.0001 1.34 (1.31–1.36) <0.0001

Midwest 1.12 (1.09–1.15) <0.0001 1.2 (1.18–1.22) <0.0001 1.25 (1.23–1.27) <0.0001

South 1.51 (1.48–1.55) <0.0001 1.17 (1.15–1.18) <0.0001 1.31 (1.29–1.33) <0.0001

West Ref Ref Ref

Obstetrics history

Cesarean delivery 1.1 (1.08–1.11) <0.0001 1.12 (1.11–1.14) <0.0001 1.15 (1.13–1.16) <0.0001

Preterm delivery 1.14 (1.12–1.16) <0.0001 1.28 (1.27–1.3) <0.0001 1.29 (1.27–1.3) <0.0001

Multiple gestations 0.91 (0.87–0.95) 0.0001 0.86 (0.84–0.9) <0.0001 0.85 (0.82–0.88) <0.0001

Gestational diabetes 1.07 (1.04–1.09) <0.0001 1.07 (1.05–1.09) <0.0001 1.09 (1.07–1.1) <0.0001

Hypertensive disorders

Gestational hypertension 1.1 (1.07–1.13) <0.0001 1.13 (1.11–1.16) <0.0001 1.14 (1.12–1.17) <0.0001

Nonsevere preeclampsia 1.09 (1.05–1.13) <0.0001 1.16 (1.13–1.19) <0.0001 1.16 (1.13–1.19) <0.0001

Severe preeclampsia 1.15 (1.1–1.21) <0.0001 1.1 (1.06–1.14) <0.0001 1.16 (1.12–1.21) <0.0001

Chronic hypertension 1.24 (1.20–1.28) <0.0001 1.14 (1.12–1.17) <0.0001 1.23 (1.2–1.26) <0.0001

Medical comorbidities

Diabetes mellitus 1.19 (1.13–1.24) <0.0001 1.11 (1.07–1.16) <0.0001 1.17 (1.13–1.21) <0.0001

Lipid disorder 1.79 (1.73–1.85) <0.0001 1.23 (1.2–1.27) <0.0001 1.56 (1.52–1.61) <0.0001

Coronary artery disease 1.75 (1.56–1.96) <0.0001 1.08 (0.98–1.2) 0.1398 1.42 (1.27–1.58) <0.0001

Kidney disease 1.21 (1.05–1.39) 0.0078 0.86 (0.76–0.97) 0.0134 0.99 (0.87–1.12) 0.8262

Heart failure 2.57 (2.22–2.97) <0.0001 1.04 (0.91–1.2) 0.5615 1.55 (1.33–1.81) <0.0001

Healthcare utilization

Prior ED visit* 1.25 (1.23–1.28) <0.0001 1.33 (1.31–1.34) <0.0001 1.36 (1.34–1.38) <0.0001

Prior BP medication use† 1.49 (1.41–1.58) <0.0001 1.22 (1.16–1.28) <0.0001 1.43 (1.36–1.5) <0.0001

BP indicates blood pressure; ED, emergency department; HS, high school; OR, odds ratio; and Ref, referent.
*Before delivery.
†Before pregnancy.
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of healthy lifestyle changes to improve interconception 
and future cardiovascular health, as recommended by 
the AHA and the American College of Obstetricians 
and Gynecologists.15 In addition to longer term car-
diovascular health benefits, postpartum blood pres-
sure control and weight loss can reduce the risk of 
developing recurrent preeclampsia in subsequent 
pregnancies.9,24,25

Our analysis demonstrates that patients diagnosed 
with chronic medical conditions, such as chronic hy-
pertension, diabetes mellitus, lipid disorders, coronary 
artery disease, and heart failure, are more likely to have 
postpartum ambulatory care follow-up, largely driven 
by follow-up with primary care providers. This results 
suggests that the postpartum care transition may be 
facilitated by women having a preexisting relationship 
with a healthcare provider or that women who are mo-
tivated to seek out care before pregnancy may simply 
be motivated to seek out care postpartum. In addition, 
women with preexisting relationships with primary care 
providers may be more likely to have been previously 
diagnosed with a chronic condition (eg, chronic hyper-
tension or lipid disorder).

Several barriers exist to facilitating follow-up care 
for patients with HDP. First, women face unique chal-
lenges in the postpartum period that complicate fol-
low-up care, including fatigue, pain, infant caregiving 
and feeding demands, exacerbation of mental health 
disorders, and inconvenience.26–28 Second, the lack of 
communication between maternity providers and pri-
mary care providers about pregnancy complications 
may complicate timely follow-up.29 Third, specific post-
partum preventive care guidelines are lacking, which 
may lead to clinical inertia in prioritizing the scheduling 
or emphasizing the importance of attending postpar-
tum ambulatory care visits.11,30,31 Finally, awareness of 
HDP as a risk factor for chronic hypertension and fu-
ture cardiovascular disease is lacking among primary 
care providers and may affect the successful transition 
of care, as well the delivery of appropriate cardiovas-
cular risk counseling.32–34

The intense focus on women’s health prenatally is 
not sustained in the postpartum period. The 12 weeks 
after delivery have been described as the fourth tri-
mester to reflect the ongoing physical, mental, and 
emotional challenges that many women face.35 The 
opportunity to optimize interconception and long-term 
health during this period is limited by low follow-up 
rates, as demonstrated in our study. The majority of 
postpartum visits in our analysis were with women’s 
health providers, who are more likely to recognize fu-
ture health risks of pregnancy complications but less 
likely to perform preventative cardiovascular risk as-
sessment.32,34 More systematic and persistent out-
reach is needed. Comprehensive care is more likely to 
appeal to women rather than highly specialized visits.36 

Monitoring and treatment delivered remotely by text 
messages can improve blood pressure control in the 
immediate postpartum period in high-risk women and 
may offer insight into engaging women who are more 
remote from delivery in healthy behaviors.37 Finally, 
enrolling postpartum women into chronic disease 
screening and management pathways may offer stan-
dardization of screening and treatment during this pe-
riod of transition.

The primary care follow-up rates in our study are 
similar to those reported among a nationally represen-
tative sample of women with gestational diabetes mel-
litus17 but lower than those reported among women 
with pregnancies complicated by gestational diabetes 
mellitus or hypertensive disorders in Maryland.16 This 
variation may represent geographical variation or defi-
nitional differences of claims-based outcomes. We 
categorized postpartum follow-up with family medicine 
providers as receiving obstetric care. To account for 
family medicine providers and obstetricians serving as 
both maternity and continuity providers, we also an-
alyzed our data to reflect follow-up with any of these 
providers. Postpartum visits with women’s health 
providers may be underreported in claims data be-
cause of the global billing of pregnancy care, which 
includes prenatal care, inpatient delivery, and routine 
postpartum care within 6 weeks of delivery.38 However 
postpartum visits for the treatment of pregnancy com-
plications, such as preeclampsia, and all follow-up 
visits beyond 6 weeks postpartum are typically billed 
outside of the global payment for pregnancy care. 
Consequently, the follow-up rates with primary care 
providers in our study should not be affected by the 
global billing system for pregnancy care.

Our analysis has a number of limitations. First, the 
documentation of postpartum follow-up does not 
guarantee that cardiovascular risk factor counselling 
was provided; therefore, the receipt of preventative risk 
assessment is likely overestimated. Second, we ad-
justed for socioeconomic status using race and edu-
cational attainment, but we lacked more granular detail 
on social determinants of health. Third, certain clinical 
factors that may affect clinical outcomes and health-
care utilization are not well captured in claims-based 
data sets, such as smoking, substance abuse, and 
obesity.39 Fourth, although we relied on validated al-
gorithms for identifying pregnancies and hypertensive 
disorders within claims data, we may have incorrectly 
identified some cases because of incorrect billing 
codes and codes for postpartum ambulatory care 
have not yet been validated. There may be some mis-
classification of chronic hypertension given potentially 
insufficient clinical encounter data before pregnancy. 
Fifth, our data extend until 2015 and may not repre-
sent more recent changes in healthcare utilization. 
Finally, our findings may not be generalizable to a more 
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diverse population given that our cohort is older and 
more likely to be White than the general US population 
of pregnant nulliparous women. Furthermore, our co-
hort has continuous commercial insurance coverage 
extending from 6  months before pregnancy until at 
least 6 months after delivery, suggesting fewer barriers 
to accessing care. Given these restrictions, our find-
ings are even more striking given the overall low rates 
of follow-up among a relatively socioeconomically ad-
vantaged population.

CONCLUSIONS
Among a nationally representative cohort of women 
with commercial insurance, women with HDP had a 
significantly higher likelihood of follow-up with primary 
care providers at 6 months after delivery compared 
with women without HDP; however, overall rates of 
follow-up remained low. This represents a missed 
opportunity to provide important cardiovascular risk 
assessment in a population of women at increased 
risk of future cardiovascular disease. Further study is 
needed to understand barriers to continuity care tran-
sition in the postpartum period and to assess for the 
role of interventions designed to improve risk factor 
control.
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Table S1. Claims-based definitions of covariates and outcomes. 

Exposures  

Chronic HTN ≥ 1 inpatient or outpatient ICD-9 code for chronic hypertension (642.0x, 

642.1x, 642.2x, 401.x, 402.x, 403.x, 404.x, 405.x) during pregnancy (LMP to 

delivery date) or the 180-day baseline period prior to LMP. We excluded 

patients with any code for HDP. 

Hypertensive disorder 

of pregnancy 

≥ 1 inpatient or outpatient code ICD-9 code during pregnancy (LMP to 

delivery date) 

   Gestational HTN ICD-9-CM code 642.3x 

   Non-severe 

preeclampsia 

ICD-9-CM code 642.4x 

   Severe preeclampsia/ 

   eclampsia 

ICD-9-CM codes 642.5x, 642.6x 

   Chronic hypertension  

   with superimposed  

   preeclampsia 

ICD-9-CM code 642.7x 

Outcomes  

Postpartum primary 

care visit 

1. Any claim containing following CPT codes: 99201-99205, 99211-99215, 

99024, 99241-99245, 99381-99387, 99384, 99394, and  

2. A specialty code corresponding to any primary care or cardiology 

provider. 

We excluded specialty codes corresponding to family practice providers as 

these visits were counted as OB. 

Postpartum OB visit 1. Place of service (POS) is office (POS=11) or outpatient hospital 

(POS=22) setting, and 

2. Type of service is professional office visit, and 

One of the following: 

3. A specialty code corresponding to any obstetrics provider, including 

obstetrics & gynecology, maternal and fetal medicine, certified nurse 

midwife, or 

4. ≥ 1 claim with V24.1 or V24.2 billing code 

5. Any claim with CPT code for outpatient visit and a specialty code 

corresponding to a family practice provider 

 

 

  



Table S2. Postpartum ambulatory care follow-up by provider type and time since delivery among 

women with and without hypertensive disorders with continuous enrollment  12 months after 

delivery. 

 

 

Normotensive 

controls 

(n=366,609) 

HDP 

(n=51,533) 
P value* 

Chronic HTN 

(n=15,861) 
P value* 

Primary care      

6 Months 49,954 (13) 9,409 (18) < .0001 3,476 (22)  

12 Months 78,564 (20) 13,368 (30) < .0001 4,889 (31) < .0001 

Women’s health       

6 Months 154,407 (39) 24,919 (48) < .0001 7,600 (48)  

12 Months 220,365 (56) 33,140 (64) < .0001 10,122 (64) < .0001 

Any provider      

6 Months 185,092 (47) 29,981 (58) < .0001 9,560 (60)  

12 Months 256,400 (65) 38,337 (74) < .0001 12,137 (77) < .0001 

 

All values represent number (%) 

*Compared to normotensive controls 

HDP, hypertensive disorders of pregnancy; HTN, hypertension 


