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Abstract

Background: Recent recommendations support more intensive postpartum care for women at
risk for complications. Advanced maternal age (AMA\) is associated with risk for adverse
outcomes, but readmission risk based on maternal age is not well characterized.

Objective: To evaluate risk for postpartum readmissions and associated severe morbidity by
maternal age.

Methods: This retrospective cohort study used the Nationwide Readmission Database to analyze
60-day all-cause postpartum readmission risk from 2010 to 2014. Risk for severe maternal
morbidity (SMM) during readmission was ascertained using criteria from the Centers for Disease
Control and Prevention. The primary exposure of interest was maternal age. Outcomes included
time to readmission, risk of readmission, and risk for SMM during readmission. Multivariable log
linear analyses adjusting for patient, obstetric, and hospital factors were conducted to assess
readmission and SMM risk with adjusted risk ratios (aRR) with 95% confidence intervals (CI) as
measures of effect.

Results: Between 2010-2014, we identified 15.7 million deliveries, 15% of which were to
women aged 35 or older. The 60-day all-cause readmission rate was 1.7%. Of these, 13% were
complicated by SMM. Age-stratification revealed that women 35 and older were at increased risk
for readmission and increased risk for SMM. The majority of readmissions occurred within the
first 20 days regardless of age, although women 35 and older were more likely to be admitted
within the first 10 days of discharge. Patients ages 35-39, 40-44, and >44 years had 9% (95% ClI
7-10%), 37% (95% CI 34-39%), and 66% (95% CI 55-79%) significantly higher rates of
postapartum readmission when compared to women age 25-29. Women 35-39, 40-44, and >44
years of age had a 15% (95% CI 10-21%), 26% (95% CI 18-34%), and 56% (95% CI 25-94%)
higher risk of a readmission with SMM than women 25-29.
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Conclusions: AMA women are at higher risk for both postpartum readmission and severe
morbidity during readmission. Women older than 35 years represent the group most likely to
experience complications requiring readmission, with the highest risk age 40 and older.

INTRODUCTION

Over the past decade, births to women age 30 and over have risen while the overall birth rate
has declined. Assisted reproductive technology and socioeconomic trends have resulted in
women having children at later ages. From 2007 to 2016, birth rates rose 2% for women 30
to 34 thirties, 11% for women 35 to 39, and 19% for women 40 to 44.1 The birth rate for
women 45 to 49 was 0.9 per 1,000 women in 2016, the highest rate for this age group since
1963.2 The trend of more frequent births among older women is likely to continue as
reproductive technologies continue to improve and become more widely available.3

Maternal mortality and severe morbidity in the United States have been increasing over the
same period with mortality doubling between 1990 and 2008 despite a global trend of
overall decreased maternal mortality.#:> Both poor neonatal outcomes and risk of maternal
morbidity and mortality are directly correlated with increasing maternal age.6-13 Women at
extremes of age are at greatest risk, with severe morbidity and mortality more than three
times higher for women above 45 years of age compared to those in their mid to late 20s.14

Postpartum outcomes may be of increasing importance with a significant proportion of
maternal mortality occurring after delivery.>:15.16 Severe maternal morbidity (SMM) has
been increasing with more than 50,000 women annually experiencing severe morbidity an
increasing proportion of which is postpartum.17 In the setting of these trends, there is
evidence that postpartum care may be underutilized.18 Given that further characterization of
postpartum adverse outcomes related to age may be useful in customizing care after delivery
discharge, the purpose of this study was to examine risk for postpartum hospitalizations and
severe complications by maternal age. The primary objective of this study was to
characterize risk for all-cause postpartum readmission within 60 days of discharge from a
delivery hospitalization based on the primary exposure of maternal age. The secondary
objective of this study was to determine the association of age with risk for severe maternal
morbidity during a readmission.

METHODS

Data Source

The 2010 to 2014 Nationwide Readmissions Database (NRD) was utilized for this study.
The NRD is one of the largest all-payer databases and is assembled annually by the
Healthcare Cost and Utilization Project and is comprised of state-level data with the ability
to track patients across hospitalizations within a single state during a single year. The NRD
contains a system of weights that allows for the estimation of national estimates
representative of nearly 36 million discharges annually. The Columbia University and
University of Southern California Institutional Review Boards granted exemptions for this
research given that it is deidentified.
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Study Population

All delivery hospitalization from 2010 to 2014 were identified using International
Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) codes of 650
and V27.x. These codes ascertain >95% of delivery hospitalizations.1® Women ages 15 to 54
were included in this analysis. Because the NRD is year-based and cannot be linked across
years, delivery hospitalizations occurring between January 15t and October 315t in each year
were included. November and December hospitalizations were not included as readmissions
during the subsequent 60 days could not be fully ascertained. Per Healthcare Cost and
Utilization Project Data User Agreements, cell sizes <10 were not reported. In the case of a
patient having multiple postpartum admissions, only the first readmission within 60-days
was included in analysis.

Demographic, Clinical, and Hospital Factors

Analysis

The NRD contains information regarding patient and hospital demographics that were
utilized in this analysis. Patient demographic factors included payer information, maternal
age, and median income quartile based on ZIP code. Hospital factors included hospital bed
size and teaching status. Clinical factors were identified using ICD-9CM codes and included
mode of delivery, diabetes status (pre-gestational, gestational, none), hypertensive status
(hypertensive disease of pregnancy, chronic hypertension, and no hypertension), postpartum
hemorrhage, chronic kidney disease, systemic lupus erythematosus, asthma, and multiple
gestation.

Demographic analyses were conducted stratified by age (15-17, 18-24, 25-29, 30-34, 35-39,
40-44, and >44 years of age) at time of delivery. Additionally, we stratified readmission
delivery hospitalization discharge to readmission time interval by maternal age in 10 day
increments (0-10 days, 11-20 days, 21-30 days, 31-40 days, 41-50 days, 51-60 days). For the
primary analysis, we analyzed the relationship between maternal age and the risk of all-
cause 60-day readmission. Univariable log-linear regression analyses were performed with
unadjusted risk rations (RR) and 95% confidence intervals (Cl) as measures of effect.
Adjusted multivariable log-linear regression analysis was used to determine the effect of
maternal age along with patient, hospital, and obstetrical risk factors for the primary
outcome of 60-day all-cause readmission with adjusted risk ratios (aRR) and 95% Cls as
measures of effect.

We conducted further analysis to assess the risk of delivery hospitalization severe maternal
morbidity (SMM) as well as risk of SMM during readmission. We utilized the Centers for
Disease Control and Prevention’s SMM composite that includes 17 conditions and 4
procedures ascertained via ICD-9-CM codes including eclampsia, stroke, shock, renal
failure, and hysterectomy.20 For delivery SMM, we constructed a log-linear regression
model adjusting for patient, hospital, and obstetrical risk factors. For readmission SMM, we
constructed an adjusted log linear regression model excluding patients with SMM during
their delivery hospitalization. Because there is a strong association between postpartum
hemorrhage and transfusion during delivery, we eliminated postpartum hemorrhage from the
adjusted model for delivery hospitalization SMM. Adjusted risk ratios were reported with
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95% Cl as the measures of effect. Population weights were applied to create national
estimates. All analyses were performed using SAS 9.4 (SAS Institute, Cary, NC).

From 2010 to 2014, we identified 15.7 million deliveries. Patients >44 years of age
comprised 0.2% of all delivery pregnancies, followed by 15-17 year olds (2.7%), 40-44 year
olds (4.2%), 35-39 years old (10.6%), 30 to 34 year olds (25.6%), 25 to 29 year olds
(28.3%), and 18-24 year olds (28.4%). Risk for medical and obstetric risk factors including
pregestational and gestational diabetes, cesarean delivery, chronic hypertension,
hypertensive diseases of pregnancy, cesarean delivery, and multiple gestation increased with
maternal age (Table 1). Risk for SMM during all delivery hospitalizations was 1.9%. Risk
for postpartum readmission within 60 days of a delivery hospitalization was 1.7%. Risk for
SMM during all readmissions was 13.4%.

When risk for SMM during delivery hospitalizations was stratified by maternal age risk was
highest for women 45 and older (5.0%), followed by women 40 to 44 years of age (2.8%),
followed by women 15 to 17 years of age (2.2%) (Table 1). Evaluating risk for readmission
within 60 days of a delivery hospitalization, risk was highest among women 45 and older
(2.6%), followed by women 40 to 44 (2.2%), followed by women 15 to 17 years of age
(1.9%). Evaluating risk for SMM during a readmission hospitalization women 40 to 44 were
again at highest risk (17.4%), followed by women 40 to 44 (15.6%), followed by women 35
to 39 years of age (14.4%). Women 15-17 years of age were least likely to experience severe
morbidity during a readmission (10.3%). Evaluating the time from discharge to readmission,
increasing maternal age was associated with a higher likelihood of being readmitted within
10 days from delivery discharge (Figure 1). 45% of women age 15 to 24 were readmitted
within 10 days of discharge compared to 50% of women age 25 to 29, 54% of women age
30 to 34, 58% of women age 35 to 39, 60% of women age 40 to 44, and 67% of women age
45 or older (p<0.01).

In comparing the unadjusted to adjusted models for readmission, women 45 and older (RR
1.66, 95% 1.55, 1.79), 40 to 44 (RR 1.37, 95% CI 1.34, 1.39), and 15 to 17 (RR 1.22, 95%
Cl 1.20, 1.25) years of age were at increased risk for readmission within 60 days of delivery
discharge compared to women 25 to 29 years age in the unadjusted model (Table 2). In the
adjusted model including hospital factors, demographics, and medical and obstetric risk
factors, this risk was attenuated; while women 45 and older (aRR 1.28, 95% CI 1.19, 1.38),
40 to 44 (aRR 1.26, 95% CI 1.24, 1.28), and 15to 17 (aRR 1.11, 95% 1.08, 1.13) remained
at increased risk compared to women 25 to 29, the magnitude of the increase risk was lesser
for each of these age categories. Other significant factors associated with readmission risk in
the adjusted model included lower ZIP code income quartiles compared to the highest,
Medicare and Medicaid compared to commercial insurance, and obstetric and medical risk
factors including chronic hypertension, hypertensive diseases of pregnancy, chronic kidney
disease, asthma, lupus, multiple gestation, postpartum hemorrhage, cesarean delivery, and
pregestational diabetes.

J Matern Fetal Neonatal Med. Author manuscript; available in PMC 2022 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wen et al.

Page 5

In comparing the unadjusted to adjusted models for SMM during delivery hospitalizations,
women 45 and older (RR 3.03, 95% CI 2.87, 31.9), 40 to 44 (RR 1.71, 95% 1.69, 1.74), 35
t0 39 (RR 1.29, 95% 1.28, 1.31), and 15 to 17 (RR 1.36, 95% CI 1.33, 1.39) were more
likely to experience SMM than women 25 to 29 in unadjusted analysis (Table 3). In adjusted
analysis women age 25 to 29 remained the lowest risk group, with risk among women 45
and older (aRR 1.85, 95% CI 1.75, 1.95), 40 to 44 (aRR 1.45, 95% 1.42, 1.47), 35 to 39
(aRR 1.22,95% CI 1.20, 1.23), and 15 to 17 (aRR 1.35, 95% CI 1.32, 1.38) all at
significantly higher risk. Similar to the model for readmission risk, significant factors
associated with SMM during the delivery hospitalization in the adjusted model included the
lowest ZIP code income quartile compared to the highest, Medicare and Medicaid compared
to commercial insurance, and obstetric and medical risk factors including chronic
hypertension, hypertensive diseases of pregnancy, chronic kidney disease, asthma, lupus,
multiple gestation, postpartum hemorrhage, cesarean delivery, and pregestational diabetes.

Evaluating SMM during readmissions excluding women with a SMM diagnosis during the
delivery hospitalization, in the unadjusted model women 45 and older were at highest risk
for SMM (RR 1.56 95% CI 1.25, 1.94), followed by women 40 to 44 (RR 1.26, 95% ClI
1.18, 1.34), and women 35 to 39 (RR 1.15, 95% CI 1.10-1.21) (Table 4). Women age 15 to
17 were at lower risk for SMM during postpartum readmissions (RR 0.79, 95% CI 0.72,
0.86). In the adjusted analysis, these factors retained significance. Women age 45 to 54 were
at increased risk (aRR 1.31, 95% CI 1.05, 1.64), as were women 40 to 44 (aRR 1.26, 95%
1.19, 1.35), and 35 to 39 (aRR 1.20, 95% CI 1.14, 1.26) compared to women 25 to 29.
Women age 15 to 17 remained at lower risk (aRR 0.79, 95% CI 0.72, 0.87). Risk factors at
delivery associated with increased for SMM during readmission included postpartum
hemorrhage, chronic renal disease, multiple gestation, and pregestational diabetes.

DISCUSSION

In this analysis of postpartum readmission and associated morbidity, women 35 and older
were at increased risk for both all-cause readmission and SMM during readmission
compared to women in their late twenties. Furthermore, risk for readmission increased with
maternal age such that women 45 to 54 were at the highest risk followed by women 40 to 44
and women 35 to 39. This increased risk was retained in adjusted models despite older
patients being more likely to have higher median incomes and higher rates of private
insurance, factors otherwise associated with lower readmission and SMM risk; this retained
risk supports that even controlling for these socioeconomic factors maternal risk remains
elevated. These findings align with outcomes research that demonstrates higher risk for
maternal morbidity associated with advanced maternal age during the antepartum period and
at delivery, as well as increased risk for adverse neonatal outcomes.6-8:14 For both
postpartum readmission and risk for severe morbidity during a delivery hospitalization,
maternal age-based risk was bimodal with risk higher for women aged 15 to 17 than for
women 25 to 29 in addition to risk being higher for older mothers. Risk for younger women
was retained in the adjusted models including hospital, demographic, and medial obstetric
risk factors. The cause of overall increased risk among the youngest group is unclear; risk
may be in part due to social factors and physiology that cannot be accounted for within our
study models.
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Recent clinical recommendations have increasingly focused on improving care during the
postpartum period, the “fourth trimester.” The American College of Obstetricians and
Gynecologists (ACOG) has recently updated recommendations regarding postpartum care
stating, “To optimize the health of women and infants, postpartum care should become an
ongoing process, rather than a single encounter, with services and support tailored to each
woman’s individual needs.”2! Traditional approaches to postpartum care with a six-week
follow up appointment are being reconsidered in hopes of reducing adverse postpartum
maternal outcomes and risk for readmission:22 while a standard six week visit may be
appropriate for low risk women to plan health maintenance and follow up, more intensive
care may be indicated for at-risk women. An important consideration in optimizing
postpartum care is appropriately characterizing maternal risk. Advanced maternal age
represents a common, readily recognizable risk factor that, particularly with age 40 or
greater and in the presence of other risk factors, may justify closer postpartum surveillance.
Future trials are indicated to determine what approaches may be most effective in reducing
maternal risk.

There are several important limitations in interpreting the findings of this analysis. While the
NRD is a large data set capable of providing national estimates of readmissions it includes
limited information on hospital resources and staffing which may be important factors in risk
for readmissions and other adverse outcomes. An additional limitation of this analysis is that
we are unable to assess outpatient management including prenatal and postnatal care, use of
assisted reproductive technology, and consultant and interdisciplinary care for complicated
patients in the hospital. We also cannot assess compliance with or efficacy of recommended
therapies, such as blood pressure surveillance, antihypertensive medications, or
anticoagulation, in the outpatient setting prior to readmission. A further limitation common
to administrative data sets is that for secondary diagnoses both under-ascertainment and
misclassification may be a concern, particularly if these diagnoses are not tied to billing.
That gestational diabetes was “protective” may indicate that it served as a proxy for lower
maternal risk not controlled for by other variables in our model. Another related limitation is
that diagnosis codes generally do not specify condition severity. Finally, the NRD does not
include data on patient race and ethnicity, a factor associated with adverse maternal
outcomes.23 Strengths of the NRD include its size, the ability to create nationally
representative estimates, and capture of readmissions throughout the year occurring within
individual states.

In summary, older women are at higher risk for both postpartum readmission and severe
morbidity during readmission. Women older than 35 years are most likely to experience
complications requiring readmission with the risk highest at age 40 or older. For women
with multiple risk factors including older age, shorter-term or more intensive postpartum
follow-up should be investigated to determine if risk for readmissions and associated
morbidity can be reduced.
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Figure 1.
Time to readmission stratified by maternal age

The proportion of patients with each duration of time from delivery hospitalization discharge
to readmission is demonstrated stratified by maternal age.
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Table 1.
Demographics
Maternal age (years) 1517 18-24 2529 30-34 3539 40-44 4554
Mean length of stay (days) 2.7 2.6 2.6 2.7 29 31 3.8
Readmitted within 60 days 1.9% 1.9% 1.6% 1.5% 1.7% 2.2% 2.6%
Severe maternal morbidity (readmission) 10.3% 12.2% 135% 14.2% 144% 156% 17.4%
Severe maternal morbidity (delivery) 2.2% 1.9% 1.6% 1.7% 2.1% 2.8% 5.0%
Timeto readmission % % % % % % %
10 or fewer days 447% 452% 50.3% 54.4% 57.7% 60.4% 66.8%
11-20 days 151% 15.8% 156% 16.1% 158% 155% 13.3%
21-30 days 127% 122% 10.8% 9.1% 8.5% 7.8% 6.6%
31-40 days 11.1% 10.1% 8.7% 7.7% 6.5% 6.4% 6.4%
41-50 days 7.9% 8.9% 7.7% 6.8% 5.9% 4.7% 4.0%
51-60 days 8.6% 7.9% 7.0% 5.9% 5.6% 5.3% 2.9%
Payer % % % % % % %
Medicare 0.1% 0.5% 0.7% 0.7% 0.8% 1.0% 0.9%
Medicaid 74.6% 66.5% 41.2% 26.1% 23.7% 25.0% 21.4%
Private insurance 21.2% 27.6% 525% 68.6% 71.2% 69.4% 72.7%
Self-pay 1.7% 1.6% 1.6% 1.5% 1.7% 2.0% 2.4%
No charge 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%
Other 1.9% 3.5% 3.7% 3.0% 2.5% 2.4% 2.3%
Median ZIP codeincome quartile % % % % % % %
Lowest income quartile 446% 39.1% 27.3% 19.8% 17.9% 18.1% 16.8%
2nd lowest quartile 26.3% 27.8% 25.9% 21.8% 19.7% 193% 17.8%
2nd highest quartile 19.4% 215% 26.1% 26.7% 25.9% 252% 24.1%
Highest income quartile 8.5% 10.5% 19.8% 30.8% 35.4% 36.2% 39.8%
Asthma 5.3% 4.4% 3.5% 3.2% 3.4% 3.5% 3.6%
Systemic lupus 0.0% 0.1% 0.1% 0.2% 0.2% 0.2% 0.2%
Chronicrenal disease 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.4%
Multiple gestation 0.8% 1.2% 1.7% 2.3% 2.8% 3.3% 11.8%
Delivery postpartum hemorrhage 35% 3.0% 28% 29% 31% 33% 52%
Cesarean delivery 19.6% 27.4% 31.8% 36.0% 41.6% 47.7% 61.1%
Pregestational diabetes 0.4% 0.6% 0.8% 1.1% 1.7% 2.2% 2.7%
Gestational diabetes 1.5% 3.0% 5.6% 7.9% 10.7% 13.6% 16.6%
Hypertensive diseases or pregnancy 102% 83% 77% 75%  8.2% 10.0% 16.4%
Chronic hypertension 0.3% 0.8% 1.5% 2.1% 3.0% 4.6% 6.2%
Hospital bed size % % % % % % %
Small 10.8% 11.7% 11.4% 11.0% 10.6% 9.9% 9.1%
Medium 26.2% 27.0% 26.7% 259% 25.1% 24.6% 22.7%
Large 63.0% 61.3% 61.9% 63.1% 643% 65.6% 68.2%
Hospital teaching status % % % % % % %
Metropolitan non-teaching 37.7% 378% 37.8% 359% 34.9% 344% 30.9%
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Maternal age (years) 1517 1824 2529 30-34 3539 4044 4554
Metropolitan teaching 48.3% 46.4% 51.0% 56.6% 59.2% 60.3% 64.6%
Non-metropolitan 14.0% 158% 112% 75% 6.0% 54% 4.5%
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Risk for readmission within 60 days of delivery hospitalization discharge

Table 2.

Unadjusted model ~ Adjusted model

RR 95% ClI aRR 95% CI

15-17 years old 1.22 120,125 111 1.08,1.13
18-24 years old 1.17 1.16,1.19 1.08 1.07,1.09
25-29 years old Reference Reference

30-34 years old 096  0.95,0.97 1.00 0.99,1.01
35-39 years old 1.09 107,110 1.09 1.07,1.10
40-44 years old 1.37 1.34,1.39 126 1.24,1.28
45-54 years old 1.66 1.55,1.79 128 1.19,1.38

Payer

Medicare 349 339,359 271 263,279
Medicaid 154 153,155 147 1.46,1.49
Private insurance Reference Reference

Self-pay 1.03  1.00,1.07 1.06 1.02,1.09
No charge 115 098,134 111 0.951.30
Other 111 1.09, 1.14 114 111,117

Median ZIP codeincome quartile
Lowest income quartile
2nd lowest quartile
2nd highest quartile
Highest income quartile
Delivery postpartum hemorrhage
Cesarean delivery
Pregestational diabetes
Gestational diabetes
Systemic lupus
Multiple gestation
Asthma
Chronic renal disease
Hypertensive diseases of pregnacy
Chronic hypertension
Hospital bed size
Small
Medium
Large
Hospital teaching status
Metropolitan non-teaching
Metropolitan teaching

Non-metropolitan

151 150,153
131 1.29,1.32
119 1.18,1.20

Reference

286 282,290
189 1.88,1.91
274 268,281
096 095,098
286  2.82,2.90
1.79  1.76,1.83

172 1.69,1.75
3.83  3.69,3.98
277 274,280
272 267,277

Reference
1.09 1.07,1.10
118 1.16,1.20

Reference
112 111,113
1.01  1.00,1.03

123 122,125
117 115,118
111 110,113
Reference

275 271,279
176 175,178
155 151,158
0.81 0.80,0.83
237 224,251
123 121,126
145 143,147
232 223,241
225 223,227

210 205,214

Reference
1.04 1.03,1.06
113 111,114
Reference
1.04 1.04,1.05
0.92 0.90,0.93

J Matern Fetal Neonatal Med. Author manuscript; available in PMC 2022 May 01.

Page 12



1duosnuepy Joyiny 1duosnue Joyiny 1duosnuepy Joyiny

1duosnue Joyiny

Wen et al. Page 13

RR, risk ratio. aRR, adjusted risk ratio. C/, confidence interval. Estimates for medical and obstetric conditions are with absence of the condition as
the reference
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Risk for severe maternal morbidity during delivery hospitalizations

Table 3.

Unadjusted model  Adjusted model

RR 95% CI aRR 95% CI
15-17 years old 136 133,139 135 132,138
18-24 years old 1.13 1.12,1.14 1.07 1.06,1.09
25-29 years old Reference Reference
30-34 years old 1.06 1.051.07 1.07 1.06,1.08
35-39 years old 129 128,131 122 1.20,1.23
40-44 years old 171 169,174 145 142147
45-54 years old 3.03 287,319 185 175195

Payer

Medicare 263 254,271 201 1.95 2.08
Medicaid 140 139,141 140 139,141
Private insurance Reference Reference
Self-pay 149 145,153 161 1.56,1.65
No charge 127 111,146 128 111,148
Other 106 103,108 113 1.11,1.16

Median ZIP codeincome quartile
Lowest income quartile
2nd lowest quartile
2nd highest quartile
Highest income quartile

Cesarean delivery

Pregestational diabetes

Gestational diabetes

Systemic lupus

Multiple gestation

Asthma

Chronicrenal disease

Chronic hypertension

Hypertensive diseases of pregnancy

Hospital bed size
Small
Medium
Large

Hospital teaching status
Metropolitan non-teaching
Metropolitan teaching

Non-metropolitan

148  1.47,1.50
1.16 1.15,1.17
1.07 1.06,1.08
Reference

331  3.29,3.34
225 219,230
121 120,123
378  3.59,3.99
3.64 3.9 3.69
153 151,156
6.06 5.89,6.23
3.62 359, 3.65
214 210,219

Reference
113 112,115
1.14 1.12,1.15

Reference
138 137,139
120 118,121

127 126,129
1.09 1.08,1.10
1.04 1.03,1.06
Reference

289 286,291
1.06 1.03,1.08
0.93 0.92,0.94
197 1.87,2.08
208 205,211
127 125,129
393 381,4.04
276 274,279
151 148,155
Reference

1.06 1.05,1.08
1.04 1.03,1.06
Reference

128 127,129
111 110,113

Page 14

RR, risk ratio. aRR, adjusted risk ratio. C/, confidence interval. Estimates for medical and obstetric conditions are with absence of the condition as

the reference.
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Risk for severe maternal morbidity during postpartum readmissions

Table 4.

Unadjusted model

RR 95% ClI

15-17 years old
18-24 years old
25-29 years old
30-34 years old
35-39 years old
40-44 years old
45-54 years old
Payer
Medicare
Medicaid
Private insurance
Self-pay
No charge

Other

Median ZIP codeincome quartile

Lowest income quartile

2nd lowest quartile

2nd highest quartile

Highest income quartile
Postpartum hemorrhage
Cesarean delivery
Pregestational diabetes
Gestational diabetes
Systemic lupus
Multiple gestation
Asthma

Chronic renal disease

Hypertensive diseases of pregnancy

Chronic hypertension
Hospital bed size

Small

Medium

Large
Hospital teaching status

Metropolitan non-teaching

Metropolitan teaching

Non-metropolitan

0.79  0.72,0.86
0.93  0.89,0.96
Reference

110 1.06,1.14
1.15 1.10,1.21
126 118,134
156 1.25,1.94

0.95 0.85,1.07
1.03  1.00, 1.06
Reference

120 1.07,1.34
151 094,242
095 087,1.04

110 1.06,1.15
1.03  0.99, 1.08
1.01  0.96,1.05
Reference

389  3.76,4.02
120 117,124
128 1.18,1.38
1.04 0.98,1.10
147 123,176
151 141,161
1.09 1.03,1.15
211  1.89,2.36
0.65 0.62,0.68
1.15 1.08, 1.23

Reference
099 0.94,1.05
0.94  0.90,0.98

Reference
0.98 0.95,1.01
1.08 1.03,1.13

Adjusted model
aRR 95% CI
0.79 0.72,0.87
0.92 0.88,0.95
Reference

110 1.06,1.15
120 1.14,1.26
126 1.19,1.35
131 105164
092 0.82,1.03
110 1.06,1.13
Reference

118 1.05,1.32
1.81 1.13,2.90
0.98  0.90, 1.07
120 1.15,1.25
112 107,117
1.07 102,111
Reference

400 3.86,4.13
131 128,135
121 112,132
0.99 0.93,1.05
1.40 1.16,1.68
123 116,132
112 1.06,1.18
218 1.95,244
0.67 0.65,0.70

1.04 097,112

Reference
0.98 0.93,1.03
091 0.87,0.96
Reference
0.94 0.91,0.97
1.07 101,112
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RR, risk ratio. aRR, adjusted risk ratio. C/, confidence interval. Estimates for medical and obstetric conditions are with absence of the condition as
the reference.
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