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Abstract

IMPORTANCE Postpartum emergency department (ED) visits may indicate poor access to care and
risk for maternal morbidity.

OBJECTIVES To identify patient and hospital characteristics associated with postpartum ED
visit rates.

DESIGN, SETTING, AND PARTICIPANTS This retrospective cohort study used data from the 2014
to 2016 New York State Inpatient Database and State Emergency Department Database. All obstetric
discharges from acute care hospitals in New York State from January 1, 2014, through November 15,
2016, were included. Obstetric discharges in the inpatient database were linked to subsequent ED
visits by the same patient in the ED database. Data were analyzed from February 2020 to
August 2022.

EXPOSURES Patient characteristics assessed included age, race, insurance, home zip code income
quartile, Charlson Comorbidity Index score, and obstetric risk factors. Hospital characteristics
assessed included safety net status, teaching status, and status as a hospital disproportionally
serving racial and ethnic minority populations.

MAIN OUTCOMES AND MEASURES The primary outcome was any ED visit within 42 days of
obstetric discharge. Multilevel logistic regression with 2-level nested mixed effects was used to
account for patient and hospital characteristics and hospital-level clustering.

RESULTS Of 608 559 obstetric discharges, 35 299 (5.8%) were associated with an ED visit within 42
days. The median (IQR) birth hospital postpartum ED visit rate was 6.3% (4.6%-8.7%). The mean
(SD) age was 28.4 (9.1) years, 53 006 (8.7%) were Asian patients, 90 675 (14.9%) were Black
patients, 101 812 (16.7%) were Hispanic patients, and 275 860 (45.3%) were White patients; 292 991
(48%) were insured by Medicaid, and 290 526 (47.7%) had private insurance. Asian patients had the
lowest postpartum ED visit rates (2118 ED visits after 53 006 births by Asian patients [3.99%]), and
Black patients had the highest postpartum ED visit rates (8306 ED visits after 90 675 births by Black
patients [9.15%]). Odds of postpartum ED visits were greater for Black patients (odds ratio [OR], 1.31;
95% CI, 1.26-1.35; P < .001) and Hispanic patients (OR, 1.19; 95% CI, 1.15-1.24; P < .001) relative to
White patients; those with Medicare (OR, 1.55; 95% CI, 1.39-1.72; P < .001), Medicaid (OR, 1.37; 95%
CI, 1.34-1.41; P < .001), or self-pay insurance (OR, 1.50; 95% CI, 1.41-1.59; P < .001) relative to
commercial insurance; births that occurred at safety net hospitals (OR, 1.43; 95% CI, 1.37-1.51;
P < .001) and hospitals disproportionately serving racial and ethnic minority populations (OR, 1.14;
95% CI, 1.08-1.20; P < .001); and births that occurred at hospitals with fewer than 500 births per
year (OR, 1.25; 95% CI, 1.14-1.39; P < .001) relative to those with more than 2000 annual births.
Adjusted odds of postpartum ED visits were lower after birth at teaching hospitals (OR, 0.82; 95%
CI, 0.74-0.91; P < .001) and metropolitan hospitals (OR, 0.74; 95% CI, 0.65-0.85; P < .001).
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Abstract (continued)

CONCLUSIONS AND RELEVANCE This cohort study found that Black and Hispanic patients
experienced higher adjusted odds of postpartum ED visits across all hospital types, particularly at
safety net hospitals and those disproportionately serving racial and ethnic minority populations .
These findings support the urgent need to mitigate structural racism underlying maternal health
disparities.
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Introduction

US maternal mortality rates doubled between 1991 and 2014, and most maternal deaths occurred
postpartum.1 Ongoing attention to racial disparities in health has spurred research about the
differences in maternal morbidity and mortality across various populations in the US. Although risk
factors for severe maternal morbidity have been identified,2 people who give birth continue to
experience increasingly high rates of poor postpartum outcomes in the US.1 Emergency department
visits during the postpartum period are potentially preventable and can be a sentinel event for
patients at increased risk of morbidity. Prior research has suggested that patients from racial and
ethnic minority groups identify access to care and communication with their medical team as key
factors in reducing the likelihood of postpartum ED visits.3 Interventions to improve communication
and care coordination are limited by the lack of knowledge regarding which hospital settings should
be targeted for these interventions. Single-institution studies have examined the incidence and
reasons for emergency department visits and ICU admissions among pregnant and postpartum
patients.4-11 However, it is unknown whether these findings are generalizable across institutions and
populations and to what extent hospital factors contribute to potentially avoidable postpartum ED
visits. Therefore, we use a statewide data set to describe the patient and birth hospital characteristics
associated with postpartum ED visits within 42 days of giving birth, including racial distribution by
hospital type and most common diagnoses associated with postpartum ED visits.

Methods

This cross-sectional study used the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline for reporting observational studies. Informed consent
was waived because this study used publicly available, deidentified data, and the institutional review
board at Icahn School of Medicine at Mount Sinai deemed the study exempt from review.

We conducted a cross-sectional study of all obstetric discharges from January 1, 2014, to
November 15, 2016, and subsequent ED visits (through December 30, 2016) by the same patient in
New York State by linking the State Inpatient Database to the State Emergency Department
Database. Obstetric discharges were identified using the International Classification of Diseases,
Ninth Revision (ICD-9) (January 1, 2014, through September 30, 2015) and ICD-10 (October 1, 2015,
through December 31, 2016) diagnosis and procedure codes that have previously been validated for
use in administrative data sets.12,13

We focused on ED visits within 42 days of obstetric discharge because guidelines in effect
during the study period recommended an initial postpartum visit at 42 days.14 We calculated the
postpartum ED visit rate as the proportion of patients with at least 1 ED visit to any hospital who had
an obstetric discharge within the preceding 42 days. We also calculated the hospital-level
postpartum ED visit rate, defined as the proportion of patients with an ED visit to any hospital who
had an obstetric discharge from a given index hospital within the preceding 42 days. We report the
primary or first-listed ICD-9 and ICD-10 codes associated with the first ED visit occurring within the
study period.
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Maternal characteristics included age, race, insurance, and home zip code income quartile.
Because prior research and National Institutes of Health have identified structural racism as a key
factor in maternal morbidity,15 we measured postpartum ED visit rates stratified by race and hospital
type. Race and ethnicity data were obtained from existing administrative data, which was self-
reported when available, and has previously been validated to have high concordance with self-
reported vital statistics data.16 We define race as a social construct, and we use it as a stratification
variable as a proxy for structural racism or the totality of exposures due to racism and oppression.17

We ascertained race and ethnicity using the single combined variables as reported by the Health Care
Utilization Project databases, which is collected from hospital discharge records.18 We accounted for
nonobstetric risk by adjusting for comorbid medical conditions using the previously validated
Charlson Comorbidity Index while also including dummy variables for pre-existing diabetes,
hypertension, asthma, and obesity, which are not captured in the Charlson score. Additional variables
included obstetric risk factors, including preeclampsia, eclampsia, gestational diabetes, diabetes,
gestational hypertension, hypertension, asthma, obesity, multiple gestations, substance use
disorder, mental health disorder, and prior cesarean birth. Encounters with missing age, race or
ethnicity, and/or income were dropped (8515 encounters or 1.38% of sample).

Variables associated with severe maternal morbidity, as per the Centers for Disease Control and
Prevention (CDC)2 were defined as perinatal complications for all birth types, including vaginal,
cesarean, and operative vaginal. We tested model versions including individual dummy variables for
each condition from the CDC list, as well as a combined variable (severe maternal morbidity) for the
presence of any condition appearing on the CDC list, and elected to use the latter within the final
model for parsimony. Blood transfusion was retained as a separate indicator variable and not
combined within the severe maternal morbidity indicator variable as per prior studies.19

We defined hospital characteristics associated with the index birth, including hospitals
disproportionately serving racial and ethnic minority populations (defined as the top quartile of
hospitals with respect to the overall proportion of all-cause discharges of Black and Hispanic patients,
hereafter referred to as minority-serving); safety net status (defined as the top quartile of hospitals
with respect to the proportion of Medicaid and uninsured discharges); teaching status as defined by
the American Hospital Association; metropolitan vs nonmetropolitan location as defined by Core-
based Statistical Areas; and obstetric volume (measured as total annual obstetric discharges).
Additionally, we calculated the ratio of obstetric discharges to all hospital discharges to quantify the
extent to which obstetric services account for each hospital’s inpatient care. We excluded births at
hospitals with fewer than 200 obstetric discharges per year (5121 [0.84%]) due to small cell sizes
resulting in significant variance and outliers in hospital-level ED revisit rates. For example, 38
hospitals had postpartum ED visit rates of more than 90%, and 15 had no postpartum ED visits.

Statistical Analysis
Descriptive statistics were performed using parametric (t tests) and nonparametric (χ2) tests as
appropriate for all patient and hospital factors. We performed multilevel logistic regression with a
2-level nested mixed effects to account for clustering at the hospital level to determine predictors of
ED visits within 42 days of obstetric discharge after adjusting for patient and index hospital
characteristics. We first fit the model using patient characteristics and then sequentially added each
hospital-level variable, using likelihood ratio tests to compare model fit.

Index births resulting in death or transfer were excluded. All analyses were conducted using
Stata version SE16.0 (StataCorp) from January 2020 through July 2022. All hypothesis tests were
2-sided, and statistical significance was set at P < .05. Data were analyzed from February 2020 to
August 2022.
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Results

There were 608 559 eligible births identified with a mean (SD) age 28.4 (9.1) years, of which 53 006
(8.7%) were Asian individuals, 90 675 (14.9%) were Black individuals, 101 812 (16.7%) were Hispanic
individuals, 275 860 (45.3%) were White individuals, 292 991 (48.1%) were insured by Medicaid,
and 290 526 (47.7%) had private insurance (Table 1). We identified 35 299 (5.8%) births associated
with at least 1 ED visit within 42 days; 5218 (0.9%) were associated with 2 or more ED visits within 42
days; and 5295 (0.9%) were associated with readmission from the ED. The median (IQR) hospital-
level postpartum ED visit rate was 6.3% (4.6%-8.7%).

Postpartum ED visits were more frequent among births by patients who were younger than 30
years at delivery, identified as Black (8306 [23.5%] with an ED visit vs 82 369 [14.4%] without) or
Hispanic (7353 [20.8%] with an ED visit vs 94 459 [16.5%] without), covered by Medicaid insurance
(22 041 [62.4%] with an ED visit vs 270 950 [47.3%]), and from the lowest and second lowest
income quartiles (11 331 [32.1%] and 9481 [26.9%] with an ED visit vs 150 669 [26.3%] and 147 466
[25.7%] without, respectively). Postpartum ED visits were less frequent among patients who
identified as White individuals (12 514 [35.5%] with an ED visit vs 263 346 [45.9%] without), were
commercially insured (11 169 [31.6%] with an ED visit vs 279 357 [48.7%] without), and who lived in
the top quartile of income zip codes (6184 [17.5%] with an ED visit vs 128 186 [22.4%] without).

All births with the obstetric characteristics and medical history described in Table 2 were
significantly more likely to be associated with a postpartum ED visit, and patients with a higher
Charlson comorbidity score. In addition, patients with the condition that qualified as severe maternal
morbidity, and those who received transfused blood products were significantly more likely to have
a postpartum ED visit.

Postpartum ED visits were more likely to occur after births at minority-serving hospitals (13 498
[38.2%] with an ED visit vs 152 030 [26.5%] without), safety net hospitals (14 716 [41.7%] with an
ED visit vs 163 348 [28.5%] without), and small- to medium-sized hospitals (2210 [6.3%] and 14 095
[39.9%] with an ED visit vs 21 862 [3.8%] and 187 695 [32.7%] without, respectively). Postpartum
ED visits were less likely to occur after births at large hospitals (18 994 [53.8%] with an ED visit vs
363 703 [63.5%] without), teaching hospitals (12 672 [35.9%] with an ED visit vs 250 773 [43.9%]
without), and hospitals in metropolitan areas (33 252 [94.2%] with an ED visit vs 548 652
[95.7%] without).

With respect to the racial distribution of patients across hospital types, the proportion of White
patients with index obstetric discharges at safety net (20 414 [10.3%]) and nonminority-serving
(14 157 [5.5%]) hospitals were the lowest of any racial group. Other racial distributions across hospital
types are shown in Figure 1. Across all hospital types, Asian patients had the lowest postpartum ED
visit rates, and Black patients had the highest postpartum ED visit rates (with the exception of
nonmetropolitan hospitals, at which Hispanic patients had the highest postpartum ED visit rate) as
per Figure 2.

After adjusting for patient and hospital characteristics (Table 3), patients had higher adjusted
odds of postpartum ED visits if they were younger than 20 years (odds ratio [OR], 1.59; 95% CI, 1.51-
1.66; P < .001), 20 to 24 years (OR, 1.18; 95% CI, 1.14-1.22; P < .001), or 25 to 29 years (OR, 1.05, 95%
CI, 1.02-1.09; P < .001) compared with those age 30 to 34 years, Black patients (OR, 1.31; 95% CI,
1.26-1.35; P < .001), Hispanic patients (OR, 1.19; 95% CI, 1.15-1.24; P < .001), or Native American/other
race patients (OR, 1.12; 95% CI, 1.08-1.17; P < .001) relative to White patients, being insured by
Medicare (OR, 1.55; 95% CI, 1.39-1.72; P < .001), Medicaid (OR, 1.37; 95% CI, 1.34-1.41; P < .001), or
self-pay (OR, 1.50; 95% CI, 1.41-1.59; P < .001) relative to commercial insurance, and if they had more
preexisting comorbid chronic conditions (Charlson comorbidity score of 1 to 2 [OR, 1.76; 95% CI,
1.71-1.82; P < .001] or more than 3 [OR, 3.03; 95% CI, 2.93-3.13; P < .001) relative to those without
comorbidities). Those with incomes in the lowest income quartile (OR, 0.9; 95% CI, 0.89-0.97,
P < .001) and second lowest quartile (OR, 0.94; 95% CI, 0.91-0.98; P = .001) had lower adjusted
odds of postpartum ED visits relative to those in the top quartile.

JAMA Network Open | Obstetrics and Gynecology Patient and Hospital Characteristics Associated With Postpartum ED Care

JAMA Network Open. 2023;6(3):e233927. doi:10.1001/jamanetworkopen.2023.3927 (Reprinted) March 21, 2023 4/13

Downloaded From: https://jamanetwork.com/ on 03/30/2023



Table 1. Patient and Hospital Characteristics of Obstetric Discharges in New York State, 2014-2016

Characteristic

No. (%)

ED visit within 42 d No ED visit within 42 d Total sample
No. (%) 35 299 (5.8) 573 260 (94.2) 608 559 (100)

Age, ya

<20 3297 (9.3) 49 404 (8.6) 52 701 (8.7)

20-24 6520 (18.5) 83 669 (14.6) 90 189 (14.8)

25-29 9015 (25.5) 142 272 (24.8) 151 287 (24.9)

30-34 8832 (25) 169 050 (29.5) 177 882 (29.2)

35-39 5475 (15.5) 100 110 (17.5) 105 585 (17.4)

≥40 2164 (6.1) 28 751 (5.0) 30 914 (5.1)

Race and ethnicitya

Asian 2118 (6.0) 50 888 (8.9) 53 006 (8.7)

Black 8306 (23.5) 82 369 (14.4) 90 675 (14.9)

Hispanic 7353 (20.8) 94 459 (16.5) 101 812 (16.7)

White 12 514 (35.5) 263 346 (45.9) 275 860 (45.3)

Native American and otherb 5009 (14.2) 82 198 (14.3) 87 207 (14.3)

Insurancea

Medicare 508 (1.4) 2778 (0.47) 3286 (0.5)

Medicaid 22 041 (62.4) 270 950 (47.3) 292 991 (48.1)

Private insurance 11 169 (31.6) 279 357 (48.7) 290 526 (47.7)

Self pay 932 (2.6) 10 874 (1.9) 11 806 (1.9)

No charge 14 (0.04) 193 (0.03) 207 (0.03)

Other 654 (1.9) 9934 (1.7) 10 489 (1.7)

Income quartilea

1 (lowest) 11 331 (32.1) 150 669 (26.3) 162 000 (26.6)

2 9481 (26.9) 147 466 (25.7) 156 947 (25.8)

3 8159 (23.2) 138 625 (24.2) 146 784 (24.1)

4 (highest) 6184 (17.5) 128 186 (22.4) 134 370 (22.1)

Charlson comorbidity scorea

0 8691 (24.6) 289 503 (50.5) 298 194 (49.0)

1 or 2 11.995 (34) 184 448 (32.2) 196 443 (32.3)

≥3 14 614 (41.4) 99 308 (17.3) 113 922 (18.7)

Medical historya

Diabetes, nongestational 1045 (3.0) 5467 (1.0) 6512 (1.1)

Hypertension 3219 (8.8) 9134 (2.7) 12 354 (3.1)

Asthma 5090 (14.4) 38 544 (6.7) 43 634 (7.2)

Obesity 6078 (17.2) 49 544 (8.6) 55 622 (9.1)

Birth hospital characteristics

Minority serving hospitala 13 498 (38.2) 152 030 (26.5) 165 529 (27.2)

Safety net hospitala 14 716 (41.7) 163 348 (28.5) 178 064 (29.3)

Teaching hospitala 12 672 (35.9) 250 773 (43.9) 263 445 (43.3)

Metropolitan hospital 33 252 (94.2) 548 652 (95.7) 581 904 (95.6)

Proportion of obstetric discharges
to all birth hospital discharges,
mean (SD) %

3.2 (1.9) 4.3(5.3) 4.2 (5.1)

Annual obstetric dischargesa

≤500 2210 (6.3) 21 862 (3.8) 24 071 (4.0)

501-2000 14 095 (39.9) 187 695 (32.7) 201 790 (33.2)

≥2001 18 994 (53.8) 363 703 (63.5) 382 697 (62.9)

Abbreviation: ED, emergency department.
a All values were significantly different (P < .01)

between groups with and without postpartum ED
visit within 42 days. There were 120, 117, and 123
hospitals included in the sample in 2014, 2015, and
2016, respectively, with 123 hospitals appearing in
the data set in any year.

b Includes Native American individuals and patients
who self-designated their race as other.
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Obstetric characteristics associated with higher adjusted odds of postpartum ED visits were
cesarean birth (OR, 1.47; 95% CI, 1.43-1.52; P < .001), maternal mental health diagnosis (OR, 1.32;
95% CI, 1.27-1.37, P < .001), operative vaginal birth (OR, 1.83; 95% CI, 1.76-1.91; P < .001),
preeclampsia (OR, 1.21; 95% CI, 1.15-1.27; P < .001), eclampsia (OR, 8.38; 95% CI, 7.29-9.64;
P < .001), gestational hypertension (OR, 1.16; 95% CI, 1.09-1.23; P < .001), hypertension (OR, 1.67;
95% CI, 1.59-1.75; P < .01), asthma (OR, 1.10; 95% CI, 1.07-1.14; P <.001), obesity (OR, 1.16; 95% CI,
1.12-1.20; P < .001), premature birth (OR, 1.05; 95% CI, 1.00-1.10; P < .05), severe maternal morbidity
(OR, 2.57; 95% CI, 2.44-2.70; P < .001), and blood products transfusion (OR, 1.43; 95% CI, 2.44-2.70;
P < .001). Complications associated with lower odds of postpartum ED visits were multiple
gestations (OR, 0.93; 95% CI, 0.87-1.00; P = .05), prior cesarean birth (OR, 0.86; 95% CI, 0.83-0.88;
P < .001), and gestational diabetes (OR, 0.96; 95% CI, 0.92-1.00; P > .05).

Birth at safety net hospitals (OR, 1.43; 95% CI, 1.37-1.51; P < .001), minority-serving hospitals
(OR, 1.14; 95% CI, 1.08-1.20; P < .001), and at hospitals with fewer than 500 births per year (OR, 1.25;
95% CI, 1.14-1.39; P < .001) relative to those with 2001 or more annual births were associated with

Table 2. Clinical Factors Associated With Index Obstetric Discharge

Clinical factors

No. (%)

ED visit within 42 d No ED visit Totals
No. 35 299 (5.8) 573 260 (94.2) 608 559

Obstetric characteristics

Preeclampsia 2280 (6.5) 18 350 (3.2) 20 630 (3.4)

Gestational diabetes 3512 (10.0) 43 955 (7.7) 47 468 (7.8)

Gestational hypertension 1355 (3.8) 14 832 (2.6) 16 188 (2.7)

Multiple gestation 964 (2.7) 11 086 (1.9) 12 049 (2.0)

Maternal substance use 727 (2.1) 4993 (0.9) 5720 (0.9)

Maternal mental health 3865 (11.0) 30 153 (5.3) 34 018 (5.6)

Prior cesarean birth 7780 (22.0) 97 014 (16.9) 104 794 (17.2)

Birth characteristicsa

Operative vaginal 3897 (11.0) 20 324 (3.5) 24 221 (4.0)

Cesarean 15 599 (44.2) 180 966 (31.6) 196 595 (32.3)

Premature 2714 (7.7) 30 391 (5.3) 33 106 (5.4)

Severe maternal morbiditya,b 3992 (7.4) 19 098 (1.5) 22 091 (1.8)

Acute myocardial infarction 16 (0) 160 (0) 176 (0)

Aneurysm 7 (0) 54 (0) 61 (0)

Acute renal failure 441 (1.3) 1141 (0.2) 1582 (0.3)

Adult respiratory distress syndrome 445 (1.3) 1016 (0.2) 1461 (0.2)

Amniotic fluid embolism 4 (0) 0 4 (0)

Cardiac arrest/ventricular fibrillation 71 (0.2) 112 (0) 183 (0)

Conversion of cardiac rhythm 35 (0.1) 147 (0) 183 (0)

Disseminated intravascular coagulation 219 (0.6) 1181 (0.2) 1400 (0.2)

Eclampsia 445 (1.3) 468 (0.1) 913 (0.2)

Heart failure/arrest during surgery or procedure 14 (0) 108 (0) 609 (0)

Puerperal cerebrovascular disorders 180 (0.5) 429 (0.1) 609 (0.1)

Pulmonary edema or acute heart failure 406 (1.2) 507 (0.1) 913 (0.2)

Severe anesthesia complications 21 (0.1) 101 (0) 122 (0)

Sepsis 1031 (2.9) 2377 (0.4) 3408 (0.6)

Shock 244 (0.7) 730 (0.1) 974 (0.1)

Sickle cell disease with crisis 67 (0.2) 176 (0) 243 (0)

Air or thrombotic embolism 258 (0.7) 533 (0.1) 791 (0.1)

Hysterectomy 215 (0.6) 880 (0.2) 1095 (0.2)

Temporary tracheostomy 21 (0.1) 40 (0) 61 (0)

Ventilation 318 (0.9) 1569 (0.3) 1887 (0.3)

Blood products transfusion 1079 (5.9) 11 735 (2.0) 13 814 (2.3)

Abbreviation: ED, emergency department.
a All values were significantly different (P < .01)

between groups with and without postpartum ED
visit within 42 days with the exception of amniotic
fluid embolism (P = .08).

b Severe maternal morbidity was identified using the
US Centers for Disease Control and Prevention
definition.2
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higher adjusted odds of postpartum ED visits. Birth at a teaching hospital (OR, 0.82; 95% CI, 0.74-
0.91; P < .001) or in a metropolitan area (OR, 0.74; 95% CI, 0.65-0.85; P < .001) was associated with
lower adjusted odds of postpartum ED visits. The adjusted odds of postpartum ED visits decreased
as the ratio of obstetric to total births increased (OR, 0.93; 95% CI, 0.91-0.94; P = .01).

The 3 most common primary ICD-9 and ICD-10 diagnosis codes associated with ED visits after
obstetric discharge were nonspecific descriptors for postpartum complications (eAppendix 1 in
Supplement 1). This was followed by ICD codes for postpartum hemorrhage, infections, headaches,
cesarean birth wound complications, hypertensive disorders, and abnormal uterine bleeding.

Figure 1. Distribution of Birth Hospital Types by Race and Ethnicity
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Discussion

From 2014 to 2016, nearly 1 in 15 of patients who gave birth in New York State visited an ED within 42
days. Our findings contribute to the literature by characterizing hospital-level factors associated with
postpartum ED visit rates: patients who gave birth at minority-serving, safety net, and low obstetric
volume facilities were disproportionately more likely to experience postpartum ED visits, while Black
and Hispanic patients were more likely to have given birth at these types of hospitals. Across nearly
all hospital types, Black patients experienced the highest rate of postpartum ED visits. Patients of
younger age, who were Black or Hispanic, had public insurance, comorbidities, obstetric
complications, and those who gave birth at safety net and minority-serving hospitals were more
likely to experience postpartum ED visits.

Figure 2. Birth Hospital Postpartum Emergency Department Visit Rates by Race and Hospital Type
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Table 3. Adjusted Odds of Patient and Hospital Characteristics Associated With ED Visits Within 42 Days
of Obstetric Discharge

Characteristics Unadjusted postpartum ED visit rate Adjusted OR (95% CI) P value
Age, y

<20 6.25 1.59 (1.51-1.66) <.001

20-24 7.22 1.18 (1.14-1.22) <.001

25-29 5.96 1.05 (1.02-1.09) <.001

30-34 4.96 1 [Reference] NA

35-39 5.19 0.99 (0.96-1.03) .86

≥40 7.00 1.05 (1.00-1.11) .05

Race

Asian 3.99 1.03 (0.98-1.09) .31

Black 9.15 1.31 (1.26-1.35) <.001

Hispanic 7.23 1.19 (1.15-1.24) <.001

White 4.53 1 [Reference] NA

Native American and othera 5.75 1.12 (1.08-1.17) <.001

Insurance

Private 2.84 1 [Reference] NA

Medicare 15.98 1.55 (1.39-1.72) <.001

Medicaid 7.52 1.37 (1.34-1.41) <.001

Self pay 7.25 1.50 (1.41-1.59) <.001

Income quartile

1 (lowest) 6.99 0.93 (0.89-0.97) <.001

2 6.04 0.94 (0.91-0.98) .001

3 5.58 0.97 (0.93-1.00) .07

4 (highest) 4.61 1 [Reference] NA

Charlson comorbidity score

0 2.91 1 [Reference] NA

1-2 6.11 1.76 (1.71-1.82) <.001

≥3 12.82 3.03 (2.93-3.13) <.001

Medical history

Diabetes 16.1 1.02 (0.94-1.10) .82

Hypertension 16.4 1.67 (1.59-1.75) <.001

Asthma 11.7 1.10 (1.07-1.14) <.001

Obesity 10.9 1.16 (1.12-1.20) <.001

Obstetric risk factors

Preeclampsia 11.1 1.21 (1.15-1.27) <.001

Gestational diabetes 7.4 0.96 (0.92-1.00) .05

Gestational hypertension 8.4 1.16 (1.09-1.23) <.001

Multiple gestation 8 0.93 (0.87-1.00) .06

Maternal substance use 12.7 0.98 (0.90-1.06) .64

Maternal mental health 11.4 1.32 (1.27-1.37) <.001

Prior cesarean birth 7.4 0.86 (0.83-0.88) <.001

Birth characteristics

Operative vaginal 16.1 1.83 (1.76-1.91) <.001

Cesarean 7.93 1.47 (1.43-1.52) <.001

Premature 8.2 1.05 (1.00-1.10) .04

Severe maternal morbidity

Any SMM except transfusion 23.8 2.57 (2.44-2.70) <.001

Blood products transfusion 15.1 1.43 (1.35-1.51) <.001

Hospital characteristics

Minority serving hospital 7.72 1.14 (1.08-1.20) <.001

Safety net hospital 7.42 1.43 (1.37-1.51) <.001

(continued)
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Our findings suggest an opportunity to improve care coordination at hospitals with the highest
postpartum ED visit rates. Specifically, we found that postpartum ED visits are not equally distributed
across hospitals or hospital types and that patients who give birth at minority-serving, safety net,
nonmetropolitan, and low obstetric volume facilities were more likely to experience ED visits within
42 days of obstetric discharge. White patients were underrepresented at safety net and minority-
serving hospitals (accounting for only 5.5% and 10.3% of obstetric discharges, respectively). While
the latter is less surprising given the definition of minority-serving hospitals, White patients were also
overrepresented relative to other racial and ethnic groups at nonmetropolitan hospitals and hospitals
with the lowest obstetric volumes. These findings suggest differing reasons for postpartum ED visits
may be at play. For example, patients giving birth at lower volume and nonmetropolitan hospitals
may experience geographic barriers to accessing postpartum care regardless of race. On the other
hand, those giving birth at metropolitan, safety net, and minority-serving hospitals—who are
disproportionately from racial or ethnic minority groups—may experience adverse effects related to
structural racism. The racial differences at safety net and minority-serving hospitals suggest future
work is needed to evaluate the role of hospital-level racial segregation in maternal morbidity.

Across hospital types, we observed racial disparities in postpartum ED visit rates. Black patients
had more than double the overall postpartum ED visit rate of White patients in the overall sample
(9.2 vs 4.5%). They experienced the highest rates of postpartum ED visit rates across all hospital
types, with the exception of nonmetropolitan hospitals, where Hispanic patients experienced the
highest postpartum ED visit rates (while Black and White patients have comparable postpartum ED
visit rates). In addition, we observe in Figure 2 that White and Asian patients experienced the lowest
postpartum ED visit rates among racial groups at minority-serving and safety net hospitals.
Furthermore, racial and ethnic differences in postpartum ED visit rates were of a lower magnitude at
nonminority serving and non-safety hospitals. This suggests that within-hospital racial disparities
may be particularly problematic at facilities that disproportionately serve racial and ethnic minority
groups. These wider within-hospital racial disparities at safety net facilities likely represent the
multifactorial effects of structural racism—Black and Hispanic pregnant people are at higher risk for
obstetric complications, experience barriers to accessing care,20 and are more likely to give birth at
safety net hospitals that have been subjected to decades of disinvestment21 and segregation.22

Further research is needed to understand how to close these racial and ethnic disparities at both
structural policy and organizational levels. Previously proposed organization-level interventions
include strong clinician team communication and teamwork, bias training for leadership and staff,
and targeted education around bias resulting in differential treatment in hospital settings.23

Our findings are consistent with and extend upon prior work highlighting the role of hospital
factors in obstetric outcomes, including severe maternal morbidity. Black and Hispanic patients are

Table 3. Adjusted Odds of Patient and Hospital Characteristics Associated With ED Visits Within 42 Days
of Obstetric Discharge (continued)

Characteristics Unadjusted postpartum ED visit rate Adjusted OR (95% CI) P value
Teaching hospital 4.81 0.82 (0.74-0.91) <.001

Metropolitan hospital 5.71 0.74 (0.65-0.85) <.001

Proportion of obstetric
discharges to all
hospital discharges

n/a 0.92 (0.91-0.94) <.001

Annual obstetric discharges

≤500 9.20 1.25 (1.14-1.39) <.001

501-2000 6.98 1.04 (1.00-1.10) .08

≥2001 4.96 1 [Reference] NA

Year

2014 6.06 1 [Reference] NA

2015 6.05 0.94 (0.92-0.97) <.001

2016 5.87 1.07 (1.04-1.10) <.001

Abbreviations: ED, emergency department; OR, odd
ratio; SMM, severe maternal morbidity.
a Includes Native American and patients who self-

designated their race as other.

JAMA Network Open | Obstetrics and Gynecology Patient and Hospital Characteristics Associated With Postpartum ED Care

JAMA Network Open. 2023;6(3):e233927. doi:10.1001/jamanetworkopen.2023.3927 (Reprinted) March 21, 2023 10/13

Downloaded From: https://jamanetwork.com/ on 03/30/2023



more likely to give birth at these hospitals, and more likely to experience higher rates of maternal
morbidity compared with other racial groups giving birth at the same hospital.24,25 Our findings are
also consistent with prior work demonstrating that patients who are younger, from racial and ethnic
minority groups, publicly insured, and have more comorbid medical conditions are more likely to
experience postpartum ED visits and readmissions.4,11,26,27 Of note, while patients from the lowest
income quartiles zip codes had higher rates of postpartum ED visits, they had lower adjusted odds of
postpartum ED visits after accounting for patient and hospital characteristics. These seemingly
paradoxical findings may be explained by recent evidence that preterm birth and low birth weight are
more frequent among high-income patients,28 likely due to the use of assisted reproductive
technology. Our findings shed light on the hospital-level factors driving racial and ethnic disparities
in postpartum acute care use and highlight the need for systemic and institution-level interventions
to close between and within-hospital gaps.

Limitations
This study had limitations. The administrative nature of the State Inpatient Database and the State
Emergency Department Database lacked clinical data, such as vital signs or prenatal care, which
prohibited us from controlling for various patient clinical characteristics. For example, we could not
assess the regional availability of obstetric clinicians, which may play a large role in postpartum
access to care, particularly in rural settings. However, we adjusted for comorbidities that are known
to affect maternal outcomes. In addition, this study only examined 42 days postpartum despite the
WHO29 and CDC recognizing postpartum morbidity and mortality through 1 year after birth. While
later events could have been excluded, the time corresponds to the period when patients are most
likely to experience an ED visit and to guidelines in effect at the time of data collection. Overall, this
study is strengthened by its generalizability because it examined birth records across an entire state.
However, it may not be generalizable to the United States as a whole, which is vastly diverse in terms
of health care needs and access to hospitals.

Conclusions

The findings of this cross-sectional study suggest that postpartum ED visits are more frequent among
groups that have been economically and socially marginalized. These patients are also at the highest
risk for maternal morbidity and mortality. Within-hospital racial and ethnic disparities and between-
hospital differences in the racial and ethnic patient population at various hospital types appear to
account for substantial differences in postpartum ED visits. Improved care coordination for high-risk
patients and system-level interventions to mitigate structural racism is needed to prevent avoidable
ED visits and improve outcomes during this critical period. Hospital- and system-level efforts to
improve care coordination and reduce postpartum ED visits have the potential to improve maternal
morbidity and mitigate racial and ethnic differences in obstetric outcomes.
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