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Abstract

OBJECTIVE: Our objective was to assess differences in pregnancy outcomes during the 

COVID-19 pandemic compared to the previous year.

STUDY DESIGN: In a cross-sectional study of delivery hospitalizations in the Premier 

Healthcare Database Special COVID-19 Release, we assessed differences in selected maternal 

and pregnancy outcomes occurring April–December in 2019 and 2020 in the United States.

RESULT: Among 663,620 deliveries occurring in 2019 and 614,093 deliveries occurring in 

2020, we observed an increase in in-hospital maternal death from 2019 to 2020, which was no 

longer statistically significant after excluding deliveries with a COVID-19 diagnosis. Intensive 

care unit admission and preterm birth decreased from 2019 to 2020. There was no difference in the 

prevalence of most other outcomes examined.

CONCLUSION: The full impact of the COVID-19 pandemic on maternal and pregnancy 

outcomes remains to be understood. Most outcomes investigated experienced minimal change 

from 2019 to 2020.
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INTRODUCTION

The immense scale of the coronavirus disease 2019 (COVID-19) pandemic has resulted in 

substantial changes to healthcare delivery throughout the United States, including reductions 

in the use of preventive care and other health services [1, 2]. The delivery of obstetric care, 

including prenatal and intrapartum services, has also been impacted [3–6]. Stay-at-home 

orders that were declared across the country in 2020 and intended to mitigate the spread of 

the virus required abrupt changes to individuals’ work, social, and physical activity habits. 

Additionally, social isolation and increased caregiving responsibilities have been identified 

as potential negative influences impacting health [7–10]. Changes in healthcare policies, 

utilization, and access, as well as increased time at home, stress, and mental health concerns 

could impact the health and healthcare of pregnant people.

Compared to pregnant persons without severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) infection, the virus that causes COVID-19, pregnant persons with SARS-

CoV-2 are at increased risk of preterm birth and may be at increased risk of other adverse 

pregnancy outcomes, including stillbirth [11–17]. Further, pregnant and recently pregnant 

persons with SARS-CoV-2 infection are at increased risk of severe COVID-19 illness 

compared to non-pregnant people [13, 18]. Less is known about whether non-COVID-19 

related maternal outcomes are different than before the pandemic [19–21]. Early in the 

pandemic, reports from outside of the United States detailed reductions in preterm birth 

and low birth weight infants after the implementation of COVID-19 mitigation measures, 

including stay-at-home orders [22–26]. A recent study examining commercial and Medicaid 

U.S. claims observed a slight reduction in preterm birth and no change in stillbirth from 

2019 to 2020 [27]. Another U.S. cohort study of women delivering during the COVID-19 

pandemic found that the occurrence of selected adverse pregnancy outcomes, including 

preterm birth and stillbirth, did not change compared to the past year [28]. However, 

results of other U.S. studies assessing the impact of COVID-19 mitigation measures on 

preterm birth have been mixed [29–34]. Pandemic-related changes in adverse maternal and 

pregnancy outcomes may vary based on country-level resources and within-state differences. 

For example, a recent systematic review observed reductions in preterm birth only in high-

income countries, whereas significant increases in maternal and fetal mortality were more 

often observed in low-income and middle-income countries [19, 29–33].

Within the context of the COVID-19 pandemic, many hospitals implemented infection 

control measures to help protect hospital staff, patients, and caregivers from contracting 

COVID-19 [5, 35, 36]. Measures included SARS-CoV-2 screening for women upon hospital 

admission, restricting the number of support persons and visitors for laboring women, and 

policies for masks and personal protective equipment in healthcare facilities. Additionally, 

the American College of Obstetricians and Gynecologists (ACOG) provided guidance 

clarifying that SARSCoV-2 infection is not an indication for cesarean delivery and that labor 

induction and cesarean delivery should be based on obstetric indications and not COVID-19 

status [5]. ACOG additionally recommended expedited discharge of mother-infant dyads 

when appropriate to help prevent SARS-CoV-2 infection during the delivery hospitalization 

[5].
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The collective impact of the COVID-19 pandemic, including mitigation measures, on the 

delivery of obstetric care is not well understood. Previous U.S. studies have been limited 

in the outcomes they could observe or assessed outcomes in single hospital centers. 

Thus, using data from a large multi-state U.S. hospital-based administrative database, we 

compared the prevalence of selected maternal, delivery, and pregnancy outcomes occurring 

in 2020 to those in 2019.

MATERIALS AND METHODS

Data

We performed a cohort analysis of delivery hospitalizations using the Premier Healthcare 

Database Special COVID-19 Release (https://www.premierinc.com/; PHD-SR, release date 

8/15/2021), which includes data from 2019 onward. The PHD-SR is a U.S. hospital-

based, service-level, all-payor database. It represents approximately 20% of all U.S. 

inpatient admissions, regardless of payor type, from geographically diverse nonprofit, non-

governmental, community, and teaching hospitals and health systems from rural and urban 

areas [37]. We included hospitals that contributed data for at least one maternal delivery 

discharge during April-December in both 2019 and 2020 and restricted the sample to the 

same hospitals each year.

Delivery hospitalizations were identified among women aged 15–45 years using 

International Classification of Diseases, 10th revision, Clinical Modification (ICD-10-CM) 

diagnostic and procedure codes, as well as diagnostic related group delivery codes, 

for singleton live birth or stillbirth deliveries on the patient diagnosis and procedure 

tables (Appendix 1). Deliveries with codes for multiple births were excluded due to the 

association between multiple gestations and preterm delivery. Deliveries were limited to 

those discharged from April 1st–December 31st in 2020 or in 2019. Gestational age at 

delivery was assessed using Z3A.xx codes; pregnancies that ended prior to 20 weeks 

gestation or after 42 weeks gestation were excluded. If a woman had more than one delivery 

hospitalization coded as occurring in the same year, with hospitalizations greater than 30 

days apart or with a difference in estimated gestational age that changed the classification 

of preterm vs. term birth, she was excluded from the analysis (n = 239 women/485 

encounters in 2019 and 183 women/375 encounters in 2020). If a woman had more than 

one delivery hospitalization coded the same year, but with hospitalizations less than or 

equal to 30 days apart and with the same preterm/term categorization, the first delivery 

hospitalization encounter was included, and subsequent encounters were excluded (n = 1114 

women contributing 1127 excluded encounters in 2019 and 1060 women contributing 1070 

encounters in 2020).

Maternal demographic characteristics included maternal age, race and ethnicity, marital 

status, and primary payor. Maternal race and ethnicity are collected separately in the PHD-

SR and were combined for this analysis. Women with records indicating Hispanic ethnicity 

were considered Hispanic, regardless of recorded or missing race. Women missing Hispanic 

ethnicity or categorized as non-Hispanic were classified as non-Hispanic and assigned their 

recorded race. Race was missing in 3% of observations. We additionally considered U.S. 

Census division location and urban/rural status as hospital characteristics.
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We identified the following maternal comorbidities, which are associated with adverse 

pregnancy outcomes and increased risk of cesarean delivery: hypertensive disorders (chronic 

hypertension, gestational hypertension, chronic hypertension with superimposed pre-

eclampsia, pre-eclampsia, Hemolysis, elevated liver enzymes, low platelet count (HELLP) 

syndrome, and eclampsia), diabetes (Type 1, Type 2, gestational, other/unspecified), and 

obesity (Appendix 2).

Outcomes

We identified selected adverse maternal and pregnancy outcomes if an ICD-10-CM code 

was present on the delivery hospitalization record. Our primary outcomes were maternal 

intensive care unit (ICU) admission, maternal in-hospital death, preterm birth, and stillbirth. 

Maternal ICU admission was identified in the hospital chargemaster records, and in-hospital 

death was identified using the maternal discharge status code (Appendix 3). Pregnancies 

with a gestational age of less than 37 weeks were considered preterm; pregnancies with a 

gestational age of 37 to 42 weeks were considered term.

Secondary outcomes included mode of delivery (vaginal or cesarean), and cesarean delivery 

characteristics. Among cesarean deliveries, we identified those with premature rupture of 

membranes (PROM), prolonged labor, attempted assisted vaginal delivery by forceps or 

vacuum, or augmentation or induction of labor (Appendix 3). These classifications were not 

mutually exclusive. We further identified cesarean deliveries considered to be at low risk for 

cesarean delivery using the Society for Maternal-Fetal Medicine (SMFM) updated definition 

[38]. Those excluded from the low-risk category (hereafter referred to as high-risk) were 

further categorized into the following non-mutually exclusive groups: maternal factors 

(e.g., HIV disease, eclampsia, congenital cardiovascular disorders of mother), preterm birth, 

stillborn, malpresentation (e.g., breech presentation), fetal factors (e.g., hydrocephalic fetus), 

uterine/placental factors (e.g., placenta previa, previous cesarean delivery), and conduct of 

labor (e.g., failed forceps or vacuum extraction) (Appendix 3).

Finally, we examined maternal inpatient readmission to the same hospital within 30 days. 

We additionally examined the overall distribution of delivery length of stay (vaginal: <1 day, 

1 day, 2 days, ≥3 days; cesarean: <1 day, 1–2 days, 3 days, 4 days, ≥5 days), stratified by 

mode of delivery.

Statistical analysis

We report the distribution of maternal and hospital characteristics and adverse maternal and 

pregnancy outcomes in 2020 compared to 2019. Poisson regression models, with robust 

standard errors, were used to estimate unadjusted and adjusted prevalence ratios (aPRs) 

for adverse maternal and pregnancy outcomes comparing those occurring in 2020 to those 

occurring in 2019 [39]. For the assessment of delivery length of stay, we assessed the 

overall differences in the distribution of categorical length of stay in 2019 and 2020 using 

Pearson chi-square tests. We also ran separate Poisson regression models, comparing each 

category of length of stay (defined above) to a reference category (vaginal deliveries: 

two days; cesarean deliveries: three days). Data recorded in unique hospitals may be 

correlated; additionally, 20,458 women delivered in both 2019 and 2020. We accounted for 
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correlations within individuals, nested within hospitals, using an exchangeable correlation 

matrix. We, a priori, considered the following covariates: maternal age, census division, 

primary payor, and maternal comorbidities. Models were adjusted for different subsets 

of covariates, depending on the outcome. A two-sided p-value < 0.05 was considered 

statistically significant.

As a sensitivity analysis, we excluded women with a COVID-19 diagnosis (ICD-10-CM 

code U07.1 from April 2020–December 2020 or B97.29 during April 2020) [40] at the 

delivery hospitalization to assess if the direct effect of SARS-CoV-2 infection during 

pregnancy was the primary contributor to differences in adverse outcomes. As a second 

sensitivity analysis, we stratified our analyses by quarter (Quarter 2: April–June; Quarter 

3: July–September; Quarter 4: October–December) to assess whether changes in selected 

outcomes differed over the course of the pandemic compared to the same time-period 

the previous year. Because analyses of large datasets can result in statistically significant 

findings that may not be meaningful, we a priori chose to report results of cesarean delivery 

characteristics if they had an aPR indicating at least 5% change in 2020 compared to 

2019. All analyses were performed in SAS 9.4 (SAS Institute, Cary, NC). Analytic code is 

available upon request to the first author.

This activity was reviewed by CDC and was conducted consistent with applicable federal 

law and CDC policy (See e.g., 45C.F.R. part 46, 21C.F.R. part 56; 42 U.S.C. §241(d); 5 

U.S.C. §552a; 44 U.S.C. §3501 et seq.).

RESULTS

There were 664 hospitals that reported at least one delivery discharged during April through 

December in both 2019 and 2020. We identified 663,620 deliveries occurring during April 

through December of 2019 and 614,093 deliveries occurring during April through December 

of 2020 from these hospitals (Table 1, Appendix 4). Maternal demographic characteristics 

were similar in 2019 and 2020, with slightly more deliveries in 2020 occurring among 

women of Hispanic ethnicity, and slightly fewer deliveries in 2020 occurring among married 

women. Hospital characteristics were also similar in 2019 and 2020. The presence of 

maternal medical conditions documented at delivery increased across conditions studied 

from 2019 to 2020. The increase in diabetes appeared to be driven by an increase in 

gestational diabetes from 8.4% in 2019 to 9.8% in 2020.

Slightly fewer deliveries resulted in ICU admission in 2020 compared to 2019 (1.5% vs 

1.7%, respectively, aPR = 0.90, CI: 0.87, 0.92). Deliveries in 2020 were more likely to result 

in in-hospital death (aPR = 1.68, CI: 1.09, 2.59), though absolute risk of death was based 

on few events (2019: n = 33, 5 per 100,000; 2020: n = 53, 9 per 100,000) (Table 2). When 

women with COVID-19 at delivery were removed from the analysis, the aPR for in-hospital 

death in 2020 compared to 2019 was no longer significant (aPRno covid: 1.25, CI: 0.78, 2.00) 

(Appendix 5). We did not observe differences in the prevalence of livebirths or stillbirths 

from 2019 to 2020. The prevalence of preterm birth decreased slightly from 2019 to 2020 

(9.2% vs. 9.1%, aPR = 0.96, CI: 0.95, 0.97). There was no change in the prevalence of 

cesarean delivery from 2019 to 2020 (30.9% vs. 31.6%, aPR = 1.00, CI: 1.00, 1.01). We 
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observed increases of at least 5% for cesarean deliveries with PROM (aPR: 1.06, CI: 1.03, 

1.08), prolonged labor (aPR: 1.06, CI: 1.00, 1.15), and attempted forceps or vacuum (aPR: 

1.06, CI: 0.98, 1.15). We additionally observed increases in cesarean deliveries considered 

high-risk due to maternal factors (aPR: 1.07, CI: 1.03, 1.12) and conduct of labor (aPR: 

1.11, CI: 1.05, 1.17).

The overall distribution of delivery length of stay differed in 2020 compared to 2019 (Fig. 

1, p < 0.0001), with a greater proportion of shorter hospital stays occurring after vaginal 

and cesarean deliveries in 2020 compared to 2019. Further, among vaginal deliveries, after 

adjusting for within individual and hospital correlations, as well as maternal and hospital 

characteristics, delivery length of stays less than two days were more common in 2020 

compared to 2019 (Table 3). Similarly, among cesarean deliveries, delivery length of stays 

less than three days were more common in 2020 compared to 2019.

Most results did not substantially differ after excluding women with a COVID-19 diagnosis 

at delivery (n = 11 095 [1.8%] of 2020 deliveries) (Appendix 5). When we stratified the 

analysis by quarter, the distribution of maternal and hospital characteristics was similar 

to those observed in the main analysis (Appendix 6). Overall, the adverse maternal and 

pregnancy outcomes were similar by quarter, with overlapping 95% CIs (Fig. 2; Appendix 

7). The aPR for ICU admission and preterm birth was lowest in the second and third 

quarters, but became null by the fourth quarter. Similarly, in the second quarter, the adjusted 

prevalence of readmission within 30 days of delivery was approximately 15% lower in 2020 

compared to 2019 (aPRQ2 = 0.86, 95% CI: 0.81, 0.91); however, the same association was 

approximately null and no longer significant in the latter two quarters of 2020 (Fig. 2; 

Appendix 7). The association for stillbirth was increased in the last quarter of 2020 (aPRQ2 

= 1.08, 95% CI: 1.00, 1.17), although the overall prevalence was similar (Fig. 2; Appendix 

7). Quarterly associations between delivery length of stay in 2020 compared to 2019 were 

similar to the main analysis (Appendix 8).

DISCUSSION

In this analysis comparing deliveries occurring during April through December of 2019 

and 2020, we observed statistical differences in delivery outcomes or mode of delivery and 

complications, but it is unclear whether many of these differences are clinically relevant. The 

prevalence of preterm birth decreased slightly in the last three quarters of 2020 compared 

to 2019. The overall change in prevalence was less than 5%, but the decrease is consistent 

with national estimates [41]. Similarly, cesarean deliveries with PROM, prolonged labor, 

and attempted forceps or vacuum increased in 2020 compared to 2019, with small absolute 

and relative differences. Cesarean deliveries considered high-risk due to maternal conditions 

and conduct of labor increased in 2020 compared to 2019. Among all pregnancies, delivery 

length of stay was shorter for deliveries in 2020 compared to 2019, likely due to COVID-19 

mitigation measures. Among all women included in our sample, in-hospital death increased 

69% from 2019 to 2020, although the absolute risk was less than 0.01% in both years. 

However, in the sensitivity analysis that excluded women with a COVID-19 diagnosis at 

delivery from the 2020 sample, the association was no longer significant. These results 

support the hypothesis that COVID-19 likely drove the increase in in-hospital deaths, but 
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further exploration of this outcome, with in-depth reviews from maternal mortality review 

committees, is needed to elucidate the cause of deaths. The sensitivity analysis assessing 

differences by quarter suggests that overall, outcomes were stable throughout 2020; the 

exceptions were preterm birth, which decreased early in the pandemic but became null in 

the latter half of the year, maternal ICU admission, which followed a similar pattern, and 

stillbirth, which increased in the last quarter of 2020.

Our estimates of changes in pregnancy outcomes and mode of delivery add to the literature 

on the impact of the COVID-19 pandemic on pregnancy outcomes. While some U.S. and 

European studies have observed reductions in preterm birth [22–24, 26, 29, 32, 34], others 

have not [28, 30, 31, 33]. Our data suggest that, after adjustment, pregnancies delivering in 

the last three quarters of 2020 were slightly less likely to deliver preterm compared to those 

delivering in 2019. The reduction in the absolute prevalence of preterm birth from 2019 to 

2020 was small. However, this change in prevalence represents approximately 382 fewer 

preterm births occurring in 2020 than would be expected using the prevalence from 2019. 

Infants born preterm can experience long-term health problems, and the costs of caring for 

children born preterm in the United States are substantial [42]. Even modest reductions in 

preterm birth may have important public health implications. Some studies have observed 

increases in stillbirth rates during the pandemic [14, 15]. However, other evidence suggests 

that stillbirth may not be increased during the pandemic period [26, 31, 43]. Our data do not 

suggest an increase in stillbirths between April–December 2020, although we did observe 

a slight increase in stillbirth in the last quarter of 2020 compared to 2019. The mechanism 

driving changes in pregnancy and delivery outcomes during the pandemic is unclear. Strict 

mitigation measures, implemented early in the pandemic, such as stay at home orders, 

however, may play a role, and may also explain why the greatest reduction in preterm birth 

was observed early in the pandemic [44].

Our assessment of mode of delivery and characteristics of cesarean deliveries provides 

evidence that the COVID-19 pandemic has not substantially changed cesarean delivery 

practices in the hospitals included in this analysis, in accordance with ACOG 

recommendations [5]. The lack of difference between the prevalence of cesarean deliveries 

in 2020 compared to 2019 is consistent with what has been observed within the U.S. and 

other countries [26, 41, 43, 45, 46]. Further, the shortened delivery hospitalization lengths of 

stay are also consistent with the literature and ACOG recommendations [5, 47]. The impact 

of shortened delivery hospitalizations on postpartum health remains to be studied; in our 

analytic sample, the prevalence of maternal hospital readmission within 30 days slightly 

decreased from 2019 to 2020.

The findings of this analysis should be interpreted considering several limitations. First, we 

used ICD-10-CM codes in administrative discharge data to identify delivery, pregnancy, and 

maternal outcomes, which may have resulted in misclassification of outcomes, including 

COVID-19 diagnosis. ICD-10-CM codes do not provide information on COVID-19 

symptom severity. Second, among women with multiple delivery hospitalizations separated 

by 30 days or less, the first delivery hospitalization encounter was used to determine adverse 

maternal and pregnancy outcomes; this could have resulted in misclassification of outcomes 

if the subsequent hospitalizations differed in recorded diagnoses. Third, because our analysis 
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was limited to delivery hospitalizations and linkage across hospitals is not available, we did 

not have information on maternal health during pregnancy, including COVID-19 diagnosis 

during pregnancy, maternal pregnancy history (including prior cesarean delivery), maternal 

use of prenatal care, or hospitalizations occurring outside of the delivery hospital after 

pregnancy. We were also unable to link maternal and infant outcomes; thus, this analysis is 

focused only on selected maternal, delivery, and pregnancy outcomes present at the delivery 

hospitalization. Fourth, although we have a large population of delivery hospitalizations 

across the United States, the PHD-SR data are not nationally representative. Fifth, although 

the PHD-SR data include information on potential confounders, unmeasured confounding 

may exist. Finally, as the data included in PHD-SR only included hospitalizations from 2019 

on, this analysis only included one year of baseline data to compare to outcomes in 2020, 

which could impact our results. It is possible that analyses incorporating additional years of 

data may yield different results. Further, as the COVID-19 pandemic has continued beyond 

2020, its impact on pregnancy and delivery outcomes may continue to evolve.

Despite these limitations, our analysis had several strengths. The PHD-SR data are 

geographically diverse, allowing us to include hospitalizations from across the United States. 

Additionally, our population is racially diverse and represents deliveries occurring among 

multiple payor types. The large sample size allowed investigation of multiple pregnancy 

outcomes, mode of delivery and complications, and maternal outcomes that have not been 

well studied during the COVID-19 pandemic.

During the first nine months of the COVID-19 pandemic, fewer deliveries were preterm 

compared to women delivering during the same period in 2019. However, this reduction 

was only observed early in the pandemic. Overall, no changes in stillbirth were observed, 

although the quarterly analysis yielded slightly different patterns. The proportion of cesarean 

deliveries with PROM, prolonged labor, and attempted forceps or vacuum increased, as 

did cesarean deliveries with selected high-risk characteristics. We observed an increase in 

in-hospital death in 2020 compared to 2019, which should be further investigated. Of note, 

excluding women with COVID-19 diagnosis at delivery resulted in a difference that was not 

statistically significant. Future research should focus on identifying factors (e.g., COVID-19 

mitigation measures, changes in clinical practices, maternal stress, etc.) that contributed to 

these changes in pregnancy outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. Length of delivery hospitalization stay among women by mode of delivery, April-
December 2019 and 2020, Premier Healthcare Database Special COVID-19 Release, United 
States.
Numbers above bars represent counts. a Represents length of delivery hospitalization 

stay among vaginal deliveries; b represents length of delivery hospitalization stay among 

cesarean deliveries.
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Fig. 2. Association between adverse pregnancy outcomes among pregnancies being delivered 
in April–December 2020 compared to April–December 2019, stratified by quarter, Premier 
Healthcare Database Special COVID-19 Release, United States.
Maternal ICU admission adjusted for individual women nested within hospitals (to account 

for within person and facility correlation), continuous maternal age, payor, hypertensive 

disorders, diabetes, and obesity; all other models adjusted for hospital (to account for 

within facility correlation), continuous maternal age, division, payor, hypertensive disorders, 

diabetes, and obesity. PROM, prolonged labor, forceps/vacuum, augment/induct are cesarean 

delivery characteristics; Maternal factors, preterm birth stillborn, uterine factors, conduct of 

labor are SMFM high-risk characteristics. Quarter 2 represented deliveries occurring April–

June; Quarter 3 represented deliveries occurring July–September; Quarter 4 represented 

deliveries occurring October–December. Abbreviations: Augment/induct augmentation or 

induction of labor; ICU intensive care unit, Malpresent malpresenation, PROM premature 

rupture of membrane, Q2 quarter 2, Q3 quarter 3, Q4 quarter 4, Readmit 30-day 

readmission, SMFM society for maternal fetal medicine, Uterine factors uterine/placental 

factors.
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Table 1.

Maternal and hospital characteristics of deliveries occurring from April through December of 2019 and 2020, 

Premier Healthcare Database Special COVID-19 Release, United States.

2019 2020

Characteristics n % n %

Total deliveries 663,620 614,093

Maternal age (mean, SD) 29 5.8 29 5.8

Maternal race and ethnicity
a

 Non-Hispanic White 358,484 54.0 329,907 53.7

 Hispanic 113,322 17.1 110,212 17.9

 Non-Hispanic Black 92,388 13.9 88,813 14.5

 Non-Hispanic Asian 29,777 4.5 26,706 4.3

 Non-Hispanic Other 50,951 7.7 40,592 6.6

 Missing 18,698 2.8 17,863 2.9

Marital status

 Married 320,420 48.3 289,520 47.2

 Single 266,728 40.2 251,634 41.0

 Other 70,424 10.6 65,876 10.7

 Unknown 6048 0.9 7063 1.2

Primary payor
b

 Private 333,695 50.3 308,858 50.3

 Medicaid 286,231 43.1 266,696 43.4

 Self-pay 14,866 2.2 11,373 1.9

 Other 28,828 4.3 27,166 4.4

Census division
c

 East North Central 104,432 15.7 99,504 16.2

 East South Central 49,242 7.4 46,184 7.5

 Middle Atlantic 85,016 12.8 75,175 12.2

 Mountain 47,630 7.2 44,612 7.3

 New England 12,040 1.8 12,186 2.0

 Pacific 80,993 12.2 62,148 10.1

 South Atlantic 165,558 25.0 162,799 26.5

 West North Central 40,820 6.2 37,538 6.1

 West South Central 77,889 11.7 73,947 12.0

Hospital location
d

 Urban 581,946 87.7 538,636 87.7

 Rural 81,674 12.3 75,457 12.3

Maternal comorbidities
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2019 2020

Characteristics n % n %

Total deliveries 663,620 614,093

 Hypertensive disorders of pregnancy
e 99,324 15.0 101,013 16.5

 Diabetes (T1/T2 gestational other) 63,989 9.6 68,432 11.1

 Type 1 or type 2 diabetes 7419 1.1 7630 1.2

 Gestational diabetes 55,738 8.4 59,852 9.8

 Obesity 84,417 12.7 91,670 14.9

Abbreviations: SD Standard deviation, T1/T2 Type 1 or Type 2.

a
Maternal race and ethnicity collected separately and combined; Women with records indicating Hispanic ethnicity were considered Hispanic, 

regardless of recorded or missing race. Women missing Hispanic ethnicity or categorized as non-Hispanic were classified as non-Hispanic and 
assigned their recorded race.

b
Private payor includes managed care and commercial indemnity.

c
East North Central: Indiana, Illinois, Michigan, Ohio, Wisconsin; East South Central: Alabama, Kentucky, Mississippi, Tennessee; Middle 

Atlantic: New Jersey, New York, Pennsylvania; Mountain: Arizona, Colorado, Idaho, New Mexico, Montana, Utah, Nevada, Wyoming; New 
England: Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, Vermont; Pacific: Alaska, California, Hawaii, Oregon, Washington; 
South Atlantic: Delaware, District of Columbia, Florida, Georgia, Maryland, North Carolina, South Carolina, Virginia, West Virginia; West North 
Central: Iowa, Kansas, Minnesota, Missouri, Nebraska, North Dakota, South Dakota; West South Central: Arkansas, Louisiana, Oklahoma, Texas.

d
The U.S. Census defines an urban area as a territory whose core census block groups or blocks have a population density of at least 1000 people 

per square mile, and surrounding census blocks have an overall density of at least 500 people per square mile. Rural areas are considered territory 
outside the definition of urban.

e
Includes chronic hypertension, gestational hypertension, chronic hypertension with superimposed pre-eclampsia, pre-eclampsia, HELLP 

syndrome, and eclampsia.
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Table 3.

Association between delivery length of stay among pregnancies being delivered in April–December 2020 

compared to April–December 2019, Premier Healthcare Database Special COVID-19 Release, United States.

Prevalence ratio
a

Adjusted prevalence ratio
a,b

Vaginal deliveries

 2 days
c 1.00 1.00

 <1 day 1.23 (1.13, 1.34) 1.32 (1.21, 1.44)

 1 day 1.36 (1.35, 1.37) 1.39 (1.38, 1.40)

 ≥3 days 0.93 (0.92–0.94) 0.90 (0.90, 0.91)

Cesarean deliveries

 3 days
c 1.00 1.00

 <1 day 1.38 (1.27, 1.50) 1.53 (1.40, 1.66)

 1–2 days 1.30 (1.29, 1.31) 1.32 (1.31, 1.32)

 4 days 0.99 (0.98, 1.00) 0.96 (0.95, 0.98)

 ≥5 days 1.01 (1.00, 1.03) 0.94 (0.92, 0.95)

a
Separate models were run comparing 2020 deliveries to 2019 deliveries for each length of stay category, compared to the reference category.

b
Model adjusted for individual women nested within the hospital (to account for within person and facility correlation), census division, continuous 

maternal age, payor, hypertensive disorders, diabetes, and obesity.

c
Reference category.
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