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Background. The purpose of this study was to estimate prevalence of asymptomatic severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) infection among patients admitted to obstetric inpatient units throughout the United States as detected by 
universal screening. We sought to describe the relationship between obstetric inpatient asymptomatic infection rates and publicly 
available surrounding community infection rates.

Methods. A cross-sectional study in which medical centers reported rates of positive SARS-CoV-2 testing in asymptomatic 
pregnant and immediate postpartum patients over a 1–3-month time span in 2020. Publicly reported SARS-CoV-2 case rates from 
the relevant county and state for each center were collected from the COVID Act Now dashboard and the COVID Tracking Project 
for correlation analysis.

Results. Data were collected from 9 health centers, encompassing 18 hospitals. Participating health centers were located in 
Alabama, California, Illinois, Louisiana, New Jersey, North Carolina, Pennsylvania, Rhode Island, Utah, and Washington State. Each 
hospital had an active policy for universal SARS-CoV-2 testing on obstetric inpatient units. A total of 10 147 SARS-CoV-2 tests were 
administered, of which 124 were positive (1.2%). Positivity rates varied by site, ranging from 0–3.2%. While SARS-CoV-2 infection 
rates were lower in asymptomatic obstetric inpatient groups than the surrounding communities, there was a positive correlation 
between positivity rates in obstetric inpatient units and their surrounding county (P = .003, r = .782) and state (P = .007, r = .708).

Conclusions. Given the correlation between community and obstetric inpatient rates, the necessity of SARS-CoV-2–related 
healthcare resource utilization in obstetric inpatient units may be best informed by surrounding community infection rates.

Keywords. COVID-19; SARS-CoV-2; pregnancy; testing; screening.

Since December 2019, when severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) infection was first observed in 
Wuhan, China, there have been more than 237.5 million con-
firmed cases worldwide, including over 4.9 million deaths [1]. 
Within the United States alone, there have been more than 
44.0 million infected persons and over 710  000 deaths [1]. 
Coronavirus disease 2019 (COVID-19) has placed an unsus-
tainable burden on our healthcare system. Hospitals, essential 
services, and communities have been challenged by delayed 

access to diagnostic testing, limited number of healthcare pro-
viders, and inadequate supply of personal protective equipment 
(PPE). Additionally, the diverse presentations of COVID-19 
and a significant proportion of asymptomatic disease transmis-
sion, as well as a relatively varied incubation period, make it 
more difficult to assess patients in a timely manner and contain 
spreading infection [2].

Pregnant patients are frequent utilizers of healthcare facil-
ities, and those who are asymptomatic carriers of SARS-CoV-2 
may unknowingly spread infection to their families, to other 
patients, and to healthcare workers or hospital staff, especially 
at the time of delivery [3]. If asymptomatic patients test positive 
at the time of hospital admission, potential spread to healthcare 
providers, support people, and other patients could be signifi-
cantly reduced by implementing appropriate hospital isolation 
practices, PPE, and early interdisciplinary care for the patient 
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and neonate. In an effort to minimize the spread of infection 
from asymptomatic pregnant patients, many healthcare facil-
ities around the world have implemented universal testing of all 
pregnant people admitted to obstetric inpatient units. Reports 
from several of these facilities have shown that asymptomatic 
infection occurred in 43.5–92% of all SARS-CoV-2–positive 
pregnant individuals [4].

Although prior studies demonstrate the benefit of universal 
testing, most have limited generalizability due to their re-
stricted geographic representation. The purpose of this study 
was to provide a multicenter overview of the practice of uni-
versal screening of pregnant people admitted to obstetric inpa-
tient units in the United States. We aimed to estimate the overall 
prevalence of asymptomatic SARS-CoV-2 infection among 
pregnant people, as well as to understand the association be-
tween certain demographic characteristics and infection rates 
within the asymptomatic obstetric population, and whether this 
correlates with infection rates from symptom-based testing in 
the surrounding communities.

METHODS

This cross-sectional study was conducted in 9 centers, in-
cluding 18 hospitals, across 10 states within the United States 
(Figure 1). Pregnant and postpartum people admitted to ob-
stetric inpatient units were included. The observational study 
was compliant with STROBE (Strengthening the Reporting of 
Observational Studies in Epidemiology) guidelines.

Participating Centers

Participating centers were located in widespread geographic 
regions of the United States, including Alabama, California, 

Illinois, Louisiana, New Jersey, North Carolina, Pennsylvania, 
Rhode Island, Utah, and Washington. Each center voluntarily 
agreed to participate in this study. These centers were selected 
because they had implemented universal screening of all preg-
nant people admitted to obstetric inpatient units early in the 
pandemic. Each center submitted universal screening data for 
hospitals in their health systems for a total inclusion cohort of 
18 hospitals across the 9 centers.

Procedures

Standardized data collection was performed at each hospital. 
Variables collected included center name, hospital name, annual 
hospital delivery volume, type of hospital (eg, university-affiliated, 
academic, community), total number of hospitals within a center 
performing universal testing, county and state prevalence statistics 
for positive SARS-CoV-2 testing and COVID-19–related deaths 
during the same study period, dates related to mandated closure 
policies in the county, type of test performed, who performed the 
specimen collection, and if point-of-care tests (POCTs; results in 
<30 minutes) or in-house laboratory-based tests were offered, and 
dates that universal testing started in addition to policies regarding 
who was universally tested. Hospital type was self-designated by 
the center investigator. Many centers used multiple testing plat-
forms due to testing supply shortages during this time in the pan-
demic. Specific testing platforms used at each center for individual 
patients were not available. Summary data were provided to the 
central database for all tested patients. These data included self-
reported race, ethnicity, insurance status, age, body mass index 
(BMI) at admission, gestational age, type of SARS-CoV-2 test 
performed, results of SARS-CoV-2 testing, presence or absence 
of symptoms of COVID-19, admission to the intensive care unit 
during pregnancy or postpartum for COVID-19 complications, 
and if delivery occurred during the admission in which a positive 
SARS-CoV-2 test was obtained. Data from universal testing at hos-
pitals represent the total number of individual tests done at each 
hospital, not necessarily the number of unique patients who were 
tested. For prolonged hospitalizations, we included repeat testing 
for patients who had multiple tests during their hospital stay.

Study data were collected and managed using Research 
Electronic Data Capture (REDCap; Nashville, TN) hosted at Duke 
University [5, 6]. Each center also completed a REDCap survey 
providing summary counts for each variable collected. Data were 
then compiled and analyzed at Duke University. No protected 
health information was included. The study was Institutional 
Review Board approved or determined exempt at each center.

Statistical Analyses

Descriptive statistics were used to summarize the proportion 
of SARS-CoV-2 tests that were positive relative to the total 
tests performed. The rates of SARS-CoV-2–positive tests were 
determined for each hospital as well as for the surrounding 
county and state during the same time period as reported by 

Figure 1. Map schematic demonstrating the wide range of geographic locations 
reporting results of universal SARS-CoV-2 testing of asymptomatic patients ad-
mitted to obstetric inpatient units in this study. Each pregnant figure represents 
a hospital where data were collected. Large circles indicate the 9 health centers 
and numbers in small circles specify numbers of participating hospitals within each 
health center. Abbreviation: SARS-CoV-2, severe acute respiratory syndrome coro-
navirus 2.
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the publicly available COVID Act Now dashboard (https://
covidactnow.org) and the COVID Tracking Project (https://
covidtracking.com/ [7, 8]. Data were first stratified to determine 
whether there were differences in the rate of positive tests based 
on US geographic regions, as well as between hospitals within 
the same health system. The correlation between positive tests 
at each hospital and positive community rates was then deter-
mined using GraphPad Prism version 9.0 (GraphPad Software, 
San Diego, CA). The association between demographic and 
additional patient-level characteristics and positivity rate was 
evaluated if characteristics were correlated with a higher risk 
for a positive SARS-CoV-2 test, both nationally and by region, 
in pregnant people admitted to labor and delivery.

RESULTS

The time period over which universal testing data were col-
lected and submitted from each hospital ranged from 30 to 104 
days (Table 1). In all, 63.3% of tests were POCTs performed 
upon admission and 30.3% were in-house laboratory tests that 
were ordered at admission (Supplementary Table 1).

A total of 10  147 SARS-CoV-2 tests were administered to 
asymptomatic people admitted to obstetric inpatient units, of 

which 124 were positive (1.2%). The test positivity rate varied 
across sites, ranging from 0 to 3.2%. All obstetric inpatient units 
in this study had lower positivity rates than their surrounding 
communities. The timings of public schools and business 
closings were similar across sites, while the testing date ranges 
varied in the time elapsed since closing.

Demographic characteristics of patients who were tested for 
SARS-CoV-2 at each hospital varied across sites and are re-
ported in Table 2. The total numbers differed significantly by 
site; therefore, a weighted positivity average of 1.2% (95% confi-
dence interval: 0.5–2.0%) was generated.

Asymptomatic SARS-CoV-2 rates in obstetric inpatient units 
were positively correlated with the rates in their respective sur-
rounding counties (r  =  0.782, P  <  .05) and states (r  =  0.708, 
P < .05), with higher rates of SARS-CoV-2 infection recorded in 
asymptomatic inpatient pregnant patients in communities with 
higher SARS-CoV-2 positivity rates (Figure 2).

DISCUSSION

In this multisite study including various geographic regions 
across the United States, SARS-CoV-2 infection prevalence in 
asymptomatic women admitted to obstetric inpatient units at 

Table 1. Obstetric Unit Positive Rate vs County and State Publicly Reported Infection Rates

Center Hospital 
Obstetric Unit 

Positive Rate, % 
County Positive 

Rate, % 
State Positive 

Rate, % 
Date Range Included 
(No. of Days) 

Date of Public 
School Closing 

Earliest Date of 
Mandated Business 
Closing 

University of Penn-
sylvania Health 
System

HUP 3.2 23.4 16.0 27 April 2020–27 May 
2020 (30)

16 March 2020 16 March 2020

Penn-Princeton 2.6 22.7 14.5 18 March 2020 16 March 2020

Pennsylvania 
Hospital

1.8 23.7 16.0 16 March 2020 16 March 2020

Chester 2.5 22.4 16.0 16 March 2020 16 March 2020

Ochsner All hospitals 0.9 … 7.8 3 April 2020–16 July 
2020 (104)

16 March 2020 16 March 2020

Baptist … 11.3 … 3 April–16 July 2020 
(104)

… …

West Bank … 13.9 … … …

Kenner … 13.9 … … …

Baton Rouge … 18.0 … … …

St Anne … 14.6 … … …

University of Wash-
ington

Montlake/North-
west

0 4.3 4.5 15 April 2020–16 June 
2020 (62)

11 March 2020 16 March 2020

Duke University Duke University 
Hospital

2.1 12.5 7.0 23 April 2020–7 July  
2020 (75)

20 March 2020 29 March 2020

Duke Regional 
Hospital

1.2 12.5 7.0 20 April 2020–7 July  
2020 (78)

20 March 2020 29 March 2020

Northwestern Prentice 
Women’s 
Hospital

1.3 22.9 13.0 8 April 2020–31 May  
2020

17 March 2020 16 March 2020

UCSF UCSF 0.6 2.4 5.2 23 April 2020–30 June 
2020 (68)

16 March 2020 16 March 2020

Brown Women & In-
fants

1.1 5.9 2.0 1 June 2020–31 July  
2020 (60)

13 March 2020 16 March 2020

Utah Utah 1.4 6.0 4.1 30 April 2020–31 May 
2020 (58)

13 March 2020 17 March 2020

UAB UAB 0.2 5.4 7.9 1 May 2020–31 May  
2020 (30)

19 March 2020 20 March 2020

Abbreviations: HUP, Hospital of the University of Pennsylvania; UAB, University of Alabama at Birmingham; UCSF, University of California, San Francisco.
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the 9 centers (18 hospitals) was low, ranging from 0 to 3.2%. 
In the early stages of the COVID-19 pandemic, several reports 
from health centers across the world that implemented uni-
versal testing showed high rates of asymptomatic SARS-CoV-2 
positivity in pregnant inpatients. A case-series of pregnant 
people admitted to Hospital Pedro Hispano in Portugal found 
11.7% of the patients tested positive for COVID-19, of whom 
91.7% were asymptomatic at the time of admission [9]. A study 
in Italy found that, with universal testing of pregnant people 
admitted for childbirth, the prevalence rate of COVID-19 was 
6 times higher than the rate when testing for only symptomatic 
pregnant people admitted for childbirth [10]. When universal 
testing was performed in 2 New York City hospitals, the authors 
found that more than 1 in 8 asymptomatic pregnant people 
were infected with SARS-CoV-2 [11]. These studies with sub-
stantially high positivity rates of pregnant people were predom-
inantly reporting on short time frames during surges of disease 
activity.

Additionally, the considerably higher positivity rate from New 
York City hospitals compared with hospitals in this study may 
be attributed to when in the pandemic universal screening was 
employed at each hospital in relation to when mandated closure 
policies took place in the community. Universal testing at the 
2 New York City hospitals was performed for 2 weeks starting 
when the stay-at-home order was first placed for nonessential 
workers. While the counties in this study had similar dates of 
mandated closure policies (Table 1), universal testing and data 
collection did not occur until at least 2 weeks after stay-at-home 
orders had been in place for all counties. Given the time be-
tween mandated closure policies and the initiation of universal 
testing at the hospitals in this study, the low positivity rates in 
the obstetric inpatient population at these hospitals potentially 
reflect the effect of mandated closures in lowering transmission 
of infection, although the correlation with community infection 
rates was maintained.

Reports published after the initial surge of the disease and 
the implementation of community closures and interventions 
showed lower asymptomatic infection rates, similar to the 
positivity rates demonstrated in this multicenter study. Kaiser 
Permanente Southern California hospitals administered uni-
versal testing for pregnant people who were admitted to the 
hospital between 6 April 2020 and 11 May 2020. Of the 3923 
women who underwent SARS-CoV-2 testing, a total of 17 
(0.43%; 95% confidence interval: 0.23–0.63%) women tested 
positive, all of whom were asymptomatic at admission [12]. 
From 2 April 2020 to 29 April 2020, patients admitted for child-
birth at 3 Yale New Haven hospitals in southern Connecticut 
were screened and tested for SARS-CoV-2 [13]. The overall 
prevalence of positive test results in asymptomatic patients was 
2.9% (22/756) [13]. Our study enhances the findings of these 
previous studies by showing a broad representation of racial, 
socioeconomic, and geographic diversity at hospitals across the 
country, all of which demonstrate low asymptomatic rates in the 
obstetric inpatient population.

In general, the rate of positive SARS-CoV-2 tests detected with 
universal screening upon hospital admission is lower in obstetric 
inpatient patients at each hospital in this study than in their re-
spective surrounding community, although obstetric inpatient 
positivity rates were correlated with surrounding community 
rates (Figure 2). During the study period, community testing 
strategies generally focused on testing symptomatic people or in-
dividuals with known exposure, thereby yielding a higher pos-
itivity rate than at each hospital in this study. It is also possible 
that pregnant people adhere to recommended safety measures to 
prevent infection at a greater rate, and with particular vigilance 
leading up to delivery, than the general community. Differences 
in positivity rates between multi-hospital systems within the same 
county were observed in Pennsylvania and North Carolina. These 
differences between hospitals likely relate to higher rates at ter-
tiary referral hospitals. The lower positivity rates from universal 

Figure 2. Asymptomatic obstetric inpatient SARS-CoV-2 infection rates were correlated with both surrounding county- and surrounding state-reported SARS-CoV-2 infec-
tion rates for the matched time frame of testing (correlation coefficients of 0.78 and 0.71, respectively). While absolute values of infection rates were invariably lower in the 
asymptomatic obstetric inpatient groups, the relative positivity rates between different hospitals and the different geographic regions were maintained. Abbreviations: OB, 
obstetric; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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screening in the admitted obstetric inpatient population as com-
pared with their respective surrounding communities may also 
be due to incomplete sampling of the pregnant population. There 
may have been a small number of patients who had repeat testing 
due to prolonged hospitalizations, and therefore each individual 
test within this dataset is not unique. Notably, there are pregnant 
patients who are tested for SARS-CoV-2 in the outpatient setting, 
where not all positive cases require admission to the hospital and 
thus were not captured in this study sample that focused on inpa-
tient universal screening.

A limitation of this study is the difference in timing and du-
ration in which universal screening was implemented at each of 
the locations at the time of reporting for this study. To minimize 
the potential impact of this variability, we compared obstetric 
inpatient positivity rates to surrounding community positivity 
rates that were collected from the matched time period. The data 
are limited because they were collected prior to the Alpha and 
Delta surges and the availability of vaccinations. There is also 
variability in the testing platforms used at each institution, and 
differences between inpatient and outpatient testing platforms 
utilized during the same study period. Various testing platforms 
have differences in sensitivities, especially in the asymptomatic 
patient. If a testing platform with a lower sensitivity for detec-
tion of SARS-CoV-2 was utilized for testing obstetric inpatients, 
then this could underestimate infection prevalence.

This study provides a broad, national multicenter assess-
ment of the relationship between infection rates detected by a 
policy of universal obstetric inpatient unit screening as com-
pared with publicly reported surrounding community rates of 
SARS-CoV-2 infection. We have included both community 
and academic hospitals to increase generalizability. The ne-
cessity of SARS-CoV-2–related healthcare resource utilization 
may be informed by surrounding community infection rates. 
In communities where SARS-CoV-2 infection rates remain 
high, it is advisable for hospitals to continue universal testing 
because there are likely higher positivity rates of asymptomatic 
pregnant people being admitted to obstetric inpatient units. In 
contrast, universal testing may be an unnecessary use of re-
sources at hospitals located in communities with low infection 
rates. This correlation may be further influenced by ongoing 
vaccine availability, distribution, and acceptance within both 
healthcare practitioner and patient populations.
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