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OBJECTIVE: To evaluate the rate of coronavirus disease
2019 (COVID-19) infection with the use of universal
testing in our obstetric population presenting for scheduled deliveries, as well as the concordance or discordance rate among their support persons during the initial
2-week period of testing. Additionally, we assessed the
utility of a screening tool in predicting severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) testing results in our cohort.
METHODS: This was an observational study in which all
women who were scheduled for a planned delivery
within the Mount Sinai Health system from April 4 to
April 15, 2020, were contacted and provided with an
appointment for themselves as well as their support
persons to undergo COVID-19 testing 1 day before their
scheduled delivery. Both the patients and the support
persons were administered a standardized screen specific for COVID-19 infection by telephone interview.
Those support persons who screened positive were not
permitted to attend the birth. All patients and screennegative support persons underwent SARS-CoV-2 testing.
RESULTS: During the study period, 155 patients and 146
support persons underwent SARS-CoV-2 testing. The
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prevalence of asymptomatic COVID-19 infection was
15.5% (CI 9.8–21.2%) and 9.6% (CI 4.8–14.4%) among
patients and support persons, respectively. The rate of
discordance among tested pairs was 7.5%. Among patients with COVID-19 infection, 58% of their support
persons also had infection; in patients without infection,
fewer than 3.0% of their support persons had infection.
CONCLUSION: We found that more than 15% of
asymptomatic maternity patients tested positive for
SARS-CoV-2 infection despite having screened negative
with the use of a telephone screening tool. Additionally,
58% of their asymptomatic, screen-negative support
persons also tested positive for SARS-CoV-2 infection.
Alternatively, testing of the support persons of women
who had tested negative for COVID-19 infection had
a low yield for positive results. This has important
implications for obstetric and newborn care practices
as well as for health care professionals.
(Obstet Gynecol 2020;00:1–5)
DOI: 10.1097/AOG.0000000000003985

T

he coronavirus disease 2019 (COVID-19) caused
by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) virus has been declared a pandemic by the World Health Organization as of March
11, 2020.1 It has spread at an accelerated rate, particularly in densely populated regions such as New York
City, which is considered an epicenter of COVID-19
infection. As of May 12, 2020, there have been
340,661 confirmed cases of COVID-19 infection in
New York State, with 24,348 occurring in Manhattan
alone.2 In the general population, approximately 80%
of infections with COVID-19 are reportedly either
asymptomatic or mildly symptomatic.3 Many of the
symptoms of COVID-19 infection, if present, overlap
with normal physiologic changes of pregnancy, potentially leading to a delay in diagnosis among pregnant
patients.4 Obstetric units must continue to provide the
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full range of services to their patients, even during
a pandemic. Therefore, identifying asymptomatic
patients with infection is useful so as to guide management. It has been reported recently that approximately
14% of asymptomatic pregnant women presenting to
the maternity ward at another New York City hospital
tested positive for COVID-19 infection.5 Therefore,
current screening tools may not effectively detect patients with COVID-19 infection.
Within the Mount Sinai Health system, more than
15,000 deliveries are performed annually. We began
to care for pregnant women with known COVID-19
infections in late March of 2020. In early April 2020,
a policy was implemented to perform universal
COVID-19 testing for all women planning to deliver
within the Mount Sinai Health system. The intent of
performing universal testing of patients is to inform
obstetric and neonatal practices so that the safety of
patients, newborns, staff, and support persons can be
maintained. During this pandemic, the New York
State Department of Health has recommended that
one healthy support person be permitted to attend
a pregnant patient’s delivery.6 Given the limitations of
screening tools, we began performing COVID-19
testing the day before any scheduled deliveries, such
as cesarean births or inductions of labor, for support
persons as well as patients. COVID-19 testing of support persons was performed to reduce the risk of
exposure of health care workers as well as to reduce
staff anxiety regarding interactions with support persons. Numerous publications have demonstrated that
health care worker performance correlates to levels of
anxiety and perceptions of safety.7,8
In this study, we sought to evaluate the rate of
COVID-19 infection with the use of universal testing
in our obstetric population presenting for scheduled
deliveries, as well as the concordance and discordance
rates among their support persons during the initial 2week period of testing. Additionally, we assessed the
utility of a telephone screening tool in predicting
SARS-CoV-2 testing results in our cohort.

METHODS
This was an observational study in which all women
who were scheduled for a planned delivery within the
Mount Sinai Health system between April 4 and April
15, 2020, were contacted and provided with an
appointment for themselves as well as their one
designated support person to undergo COVID-19
testing the day before their scheduled delivery. Both
the patient and the support person underwent a standardized screening tool specific for COVID-19 infection by telephone interview9 (Box 1). If the support
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Box 1. Telephone Screening Tool
All patients must answer these questions.
1. Do you have a fever or feel hot?
2. Do you have a cough, shortness of breath, or a sore
throat?
3. Are you vomiting, or do you have diarrhea?
4. Do you have a rash?

person screened positive, they were not permitted to
attend the birth. The patient was given the opportunity to contact a different support person, who was
then screened for COVID-19 infection and tested if
the interview screen was negative. Of note, patients
admitted for spontaneous labor and their support persons were tested at the time of admission. Analysis of
spontaneously laboring patients and their support persons will be reported separately.
Patients and their support persons underwent
SARS-CoV-2 testing using nasopharyngeal swabs that
were placed in a viral transport media tube and sent for
a quantitative polymerase chain reaction (PCR) test to
detect SARS-CoV-2. Test results are typically available
in 3–4 hours, and patients and their support persons
were instructed to present 24 hours before admission
for testing. The test was performed at Mount Sinai
Hospital using the Roche Cobas 6800 System. This test
is a real-time PCR test intended for the qualitative
detection of RNA from SARS-CoV-2 in nasopharyngeal and oropharyngeal samples. The assay targets
ORF1, a region that is unique to SARS-CoV-2. Additionally, a conserved region in the E-gene was chosen
for pan-Sarbecovirus detection, including SARS-CoV2. Detection of target 2 without detection of target 1 is
interpreted as a presumptive positive result.10 The test
is sensitive, with consistent detection limits between 1
and 10 SARS-CoV RNA copies per reaction. The reported sensitivity and specificity are 85% and 100%,
respectively.11 The sensitivity of PCR testing for
SARS-CoV-2 may depend on the specimen-collection
technique and the time of testing during the course of
the illness.12,13
All patients and their support persons were
informed of their SARS-CoV-2 test results before
admission. Those who tested positive were counseled
regarding symptomatology that should prompt medical attention. Owing to scheduling issues as well as
test result turnaround time, results for support persons
were, on occasion, not available before admission.
Such individuals were considered Persons Under
Investigation until results were obtained; however,
they were permitted to accompany the patient.
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At the time of admission, both the patients and
their support persons underwent a repeat, in-person
screening process using the same screening tool previously referenced but also including temperature
assessment every 12 hours. On admission, patients
known to have tested positive for SARS-CoV-2
infection were met at the hospital entrance by a triage
nurse and given a mask to wear. During their
admission, they were managed with appropriate contact precautions using personal protective equipment.
Demographic data for women with SARS-CoV-2
infection are illustrated in Table 1. The obstetric outcomes of the women who tested positive for SARSCoV-2 infection are the subject of another study.
All newborns born to patients who had tested
positive for SARS-CoV-2 infection underwent SARSCoV-2 testing in the same manner as described above
at 24 hours of life. Those newborns with a negative
SARS-CoV-2 test result at 24 hours of life underwent
repeat testing at 48 hours of life. Newborns who had
negative test results at 24 and 48 hours of life were
considered to be SARS-CoV-2–negative. Newborns
who tested positive for SARS-CoV-2 infection were
managed with appropriate contact precautions and
serially tested at 2-week intervals until negative.
Mothers who tested positive for COVID-19 infection
were informed of the current Centers for Disease
Control and Prevention guidelines regarding breastfeeding and co-location with the use of social
distancing.14,15
The prevalence of COVID-19 infection among
patients and their support persons was calculated as
the number who tested positive over the total number
tested. The absolute and relative risk of support
persons for COVID-19 compared with patients who
tested positive or negative was calculated, along with
their corresponding 95% CIs. The Kappa statistic was
used to measure concordance between patients’ and
their support persons’ COVID-19 test results. All

analyses were conducted using SAS 9.4. This cohort
study was approved by the Institutional Review Board
at the Mount Sinai School of Medicine in New York.

RESULTS
During the time period from April 4 through April 15,
2020, 158 patients who had a planned delivery were
screened and 155 agreed to undergo COVID-19
testing. None of the 158 patients screened positive
using the telephone screening tool. Of the 155 women
tested, 24 tested positive for SARS CoV-2 infection.
Therefore, the prevalence of asymptomatic positive
disease in this group of women was 15.5% (CI 9.8–
21.2%) Of the 155 women tested, nine did not have
a support person present during labor; five of these
women had tested positive for SARS CoV-2 infection.
During the same time period, 146 support persons whose interview screen was negative underwent
SARS-CoV-2 testing. Of these, 14 tested positive for
SARS-CoV-2 infection, for an asymptomatic carrier
rate of 9.6% (CI 4.8–14.4%). The rate of discordancy
among tested pairs was 7.5% (11/146), and the concordance rate was 92.5% (135/146). Four patients had
a secondary support person present, rather than their
originally designated support person.
Among patients who tested positive for COVID19 infection and had a support person present, 11 of
19 (58%) support persons also tested positive for
COVID-19 infection. Among patients who tested
negative for COVID-19 infection and had a support
person present, only 3 of 127 (2.4%) support persons
tested positive for COVID-19 infection. Comparing
patients who tested positive with those who tested
negative, this corresponds to an absolute difference in
the risk of the support person’s being positive of
55.5% (95% CI 33.2–77.9%) and a relative risk of
24.5 (95% CI 7.5–79.9). The estimated Kappa for this
sample was 0.63 (95% CI 0.42–0.83), indicating substantial concordance.

Table 1. Demographics of Patients Who Tested Positive or Negative for Coronavirus Disease 2019
(COVID-19) Infection

Age (y)
Race
African American
Asian
Caucasian
Hispanic
Other
Nulliparous

COVID-19–Positive (n524)

COVID-19–Negative (n5131)

32.766.4

33.766.0

1 (4.2)
0
17 (70.8)
4 (16.7)
2 (8.3)
8 (33.3)

16 (12.2)
14 (10.7)
78 (59.5)
17 (13)
6 (4.6)
30 (22.9)

Data are mean6SD or n (%).
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In this group of patients, none were identified as
likely COVID-19–positive by the telephone screening
tool, but 24 tested COVID-19–positive, yielding
a negative predictive value for the telephone screening tool among patients of 84.5% (131/155). Additionally, no support persons were identified as likely
COVID-19–positive by the telephone screening tool,
but 14 tested positive, yielding a negative predictive
value among support persons of 90.4% (132/146).
Combining patients and their support persons, 0 of
301 were identified by the telephone screening tool,
but 38 of these were actually COVID-19–positive,
yielding an overall negative predictive value of 87.4%
(263/301).
Among the 24 patients who tested positive for
SARS-CoV-2 infection, all of their newborns underwent testing and none were found to be positive. Also,
no newborns born to patients who tested positive for
SARS-CoV-2 infection were found to be symptomatic
at birth.

DISCUSSION
We found that 15.5% of our asymptomatic pregnant
patients presenting for planned delivery during early
April 2020 tested positive for COVID-19 infection.
This rate is similar to the rate reported recently at
another New York City institution.5 The implication
of this finding is that, if universal testing of pregnant
patients in a high prevalence area is not performed,
health care workers will be inadvertently exposed to
COVID-19, unless universal precautions with personal protective equipment are taken. Given the
potential need for long-term use of personal protective
equipment and possibly limited access to personal
protective equipment supplies, any reduction in the
use of personal protective equipment has important
implications. Also, the approximately 10% COVID19–positive rate in asymptomatic support persons also
has relevant consequences for protection of health
care workers. In addition, without the knowledge
provided by universal testing, COVID-19–positive
patients and support persons will not use contact
precautions with their newborn that would otherwise
be recommended.16
We are unable to document COVID-19 infection
in some of the initially designated support persons
who screened positive on the telephone interview,
because they were not permitted to attend the birth.
This likely explains the lower rate of positive test
results in the support persons who did accompany the
patients. Nonetheless, more than 50% of support
persons who did accompany SARS-CoV-2–positive
patients (and, therefore, had screened negative),

4

Bianco et al

were in fact found to be SARS-CoV-2–positive as
well. This again demonstrates that the screening tools
commonly used are not highly successful. This is
consistent with information from passengers on repatriation flights or quarantined on cruise ships,
where numerous cases of SARS-CoV-2 infection were
undetectable through symptom screening but returned positive results on testing.17–21 Viral shedding
before the onset of symptoms or in patients who
remain asymptomatic make infectious disease outbreaks difficult to control.22 Our results emphasize
that the true number of subclinical cases remains
unknown and strongly affects screening effectiveness.
The results of SARS-CoV-2 testing also inform
how patients are assigned to postpartum units. At our
institution, we have grouped postpartum women on
different floors based on their COVID-19 infection
status. Universal testing also provides a mechanism
for more accurate counseling of patients regarding
issues such as newborn skin-to-skin contact and
breastfeeding. The Centers for Disease Control and
Prevention14,15 recommends that newborns either be
isolated from their mothers with COVID-19 infection
or co-locate using social distancing (ie, maintain 6 feet
from the newborn or have others care for the newborn) and appropriate precautions. We have implemented co-location and instruct parents with
COVID-19 infection to wear a mask and use appropriate hand hygiene when caring for their newborns.
Finally, given the finding that more than 50% of patients who tested positive for COVID-19 infection
had support persons who also tested positive, perhaps
COVID-19 positivity in a patient is a more significant
risk factor for any of her contacts than the presence of
symptoms. Despite this, we recognize that this is
a small sample size from which to draw conclusions
and that larger studies are needed to make a stronger
estimate of this effect.
Limitations of this study include that these data
may not be generalizable to other patient populations
given that New York City is an epicenter of COVID19 infection. Furthermore, there may have been an
underrepresentation of the concordance between
patients and their support persons given the exclusion
of support persons who initially screened positive with
the telephone screening tool.
Based on epidemiologic trajectories for SARSCoV-2 infection, it is likely that obstetric units,
particularly in densely populated regions, will continue to care for patients who are asymptomatic but
potentially infectious.23 We propose that universal
testing of patients and support persons in highprevalence areas will inform obstetric and newborn
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care practices as well as help ensure the safety of the
health care professionals caring for them.

Available at: https://asm.org/Articles/2020/April/False-Negativesand-Reinfections-the-Challenges-of. Retrieved April 25, 2020.
13. Gnomegen. COVID-19 RT-digital PCR detection kit: instructions
for use. Available at: www.fda.gov/media/136738/download.
Retrieved May 3, 2020.

REFERENCES
1. Alfaraj SH, Al-Tawfiq JA, Memish ZA. Middle East respiratory
syndrome coronavirus (MERS-CoV) infection during pregnancy: report of two cases and review of the literature.
J Microbiol Immunol Infect 2019;52:501–3.

14. Centers for Disease Control and Prevention. Considerations for
inpatient obstetric healthcare settings. Available at: https://
www.cdc.gov/coronavirus/2019-ncov/hcp/inpatient-obstetrichealthcare-guidance.html. Retrieved April 25, 2020.

2. New York State Department of Health. Coronavirus disease
2019 (COVID-19). Available at: https://covid19tracker.health.
ny.gov/views/NYS-COVID19-Tracker/NYSDOHCOVID-19
Tracker-Map?%3Aembed5yes&%3Atoolbar5no&%3Atabs5n.
Retrieved May 14, 2020.

15. Centers for Disease Control and Prevention. Pregnancy and
breastfeeding. Available at: https://www.cdc.gov/coronavirus/
2019-ncov/need-extra-precautions/pregnancy-breastfeeding.
html. Retrieved April 25, 2020.

3. World Health Organization. WHO coronavirus disease 2019
(COVID-19) situation report–46. Available at: https://www.
who.int/docs/default-source/coronaviruse/situation-reports/
20200306-sitrep-46-covid-19.pdf?sfvrsn596b04adf_4. Retrieved
April 25, 2020.
4. Guan W, Ni Z, Hu Y, Liang WH, Ou CQ, He JX, et al. Clinical
characteristics of coronavirus disease 2019 in China. N Engl J
Med 2020;382:1708–20.
5. Sutton D, Fuchs K, D’Alton ME, Goffman D. Universal screening for SARS-CoV-2 in women admitted for delivery. NEJM
2020 Apr 13 [Epub ahead of print].
6. New York State Department of Health. Pregnancy and
COVID-19: resources for pregnant people and their families.
Available at: https://coronavirus.health.ny.gov/system/files/
documents/2020/03/covid19_pregnancyconsumerfaqs_3.21.
20.pdf. Retrieved April 25, 2020.

16. Puopolo KM, Hudak KM, Kimberlin DW, Cummings J.
Initial guidance: management of infants born to mothers with
COVID-19. Available at: https://downloads.aap.org/AAP/
PDF/COVID%2019%20Initial%20Newborn%20Guidance.
pdf. Retrieved April 25, 2020.
17. Imai N, Cori A, Dorigatti I, Baguelin M, Donnelly CA, Riley S,
et al. Report 3: transmissibility of 2019-nCo. Available at: https://
www.hsdl.org/?view&did5835824. Retrieved April 25, 2020.
18. Hoehl S, Berger A, Kortenbusch M, Cinatl J, Bojkova D,
Rabenau H, et al. Evidence of SARS-CoV-2 infection in returning
travelers from Wuhan, China. N Engl J Med 2020;382:1278–80.
19. Kakimoto K, Kamiya H, Yamagishi T, Matsui T, Suzuki M,
Wakita T. Initial investigation of transmission of COVID-19
among crew members during quarantine of a cruise ship–
Yokohama, Japan, February 2020. MMWR Morb Mortal Wkly
Rep 2020;69:312–3.

7. Lai J, Ma S, Wang Y, Cai Z, Hu J, Wei N, et al. Factors associated with mental health outcomes among health care workers
exposed to coronavirus disease 2019. JAMA 2020;3:e203976.

20. Nishiura H, Kobayashi T, Yang Y, Hayashi K, Miyama T,
Kinoshita R, et al. The rate of underascertainment of novel
coronavirus (2019-nCoV) Infection: estimation using Japanese
passengers data on evacuation flights. J Clin Med 2020;9:E419.

8. Xiao H, Zhang Y, Kong D, Li S, Yang N. The effects of social
support on sleep quality of medical staff treating patients with
coronavirus disease 2019 in January and February 2020 in
China. Med Sci Monit 2020;26:e923549.

21. Hu Z, Song C, Xu C, Jin G, Chen Y, Xu X, et al. Clinical
characteristics of 24 asymptomatic infections with COVID-19
screened among close contacts in Nanjing, China. Sci China
Life Sci 2020;63:706–11.

9. Centers for Disease Control and Prevention. Coronavirus 2019
(COVID-19). Available at: https://www.cdc.gov/coronavirus/
2019-ncov/symptoms-testing/symptoms.html. Retrieved April
25, 2020.

22. Fraser C, Riley S, Anderson R, Ferguson N. Factors that make
an infectious disease outbreak controllable. Proc Natl Acad Sci
U S A 2004:101:6146–51.

10. Roche Diagnostics North America. Available at: https://
diagnostics.roche.com/us/en/products/params/cobas-sars-cov2-test.html. Retrieved April 25, 2020.
11. Yam WC, Chan KH, Chow KH, Poon LL, Lam HY, Yuen KY,
et al. Clinical evaluation of real-time PCR assays for rapid diagnosis of SARS coronavirus during outbreak and post-epidemic
periods. J Clin Virol 2005;33:19–24.
12. American Society for Microbiology. False negatives and
reinfections: the challenges of SARS-CoV-2 RT-PCR testing.

VOL. 00, NO. 00, MONTH 2020

23. Wu Z, McCoogan JM. Characteristics of and important lessons
from the coronavirus disease 2019 outbreak in China: summary
of a report of 72 314 cases from the Chinese Center for Disease
Control and Prevention. JAMA 2020 Feb 24 [Epub ahead of print].

PEER REVIEW HISTORY
Received April 23, 2020. Received in revised form May 4, 2020.
Accepted May 7, 2020. Peer reviews and author correspondence are
available at http://links.lww.com/AOG/B914.

Bianco et al

Coronavirus Disease 2019 Testing in Pregnancy 5

© 2020 by the American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.
Unauthorized reproduction of this article is prohibited.

