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OBJECTIVE
The objective of this descriptive study is to de-

termine the rate of symptomatic and asymptomatic 
carriers of SARS-CoV-2 in a universally screened pop-
ulation of patients admitted to labor and delivery at a 
suburban community hospital.

BACKGROUND
Early in the COVID-19 pandemic, accurate iden-

tification of potentially contagious individuals was rec-
ognized as important for adequate protection of hospi-
tal staff and appropriate management of patients. This 
was particularly true in the obstetric population due to 
a high frequency of contact with health care providers 
and the concern that the second stage of labor could 
be an aerosolizing event.1 Additionally, there was con-
cern that the relatively younger population of laboring 
mothers would contain a significant number of asymp-
tomatic carriers of the virus with associated potential 
for spread. It is now thought that at least one-third 
of SARS-CoV-2 infections in the general population 
are asymptomatic2 and that over half of all infections 
come through asymptomatic transmission, including 
presymptomatic and truly asymptomatic cases.3 

Studies of obstetric patients admitted to New York 
City hospitals in March and April 2020 revealed a rate 
of asymptomatic positive patients as high as 14% to 
33% of the presenting population.4-6 This finding led 
to the development of universal testing policies in 
many obstetric wards throughout the country. It was 
unclear, however, if these rates could be generalized 
to areas with comparatively lower prevalence of SARS-
CoV-2 infection. Studies in obstetric patients in south-
ern Connecticut and Boston in the spring of 2020 re-

vealed a prevalence of asymptomatic positives of 2.9% 
and 1.5%, respectively.7,8

Penn Medicine Lancaster General Health Women 
& Babies Hospital began universal SARS-CoV-2 test-
ing for obstetric patients admitted for delivery on April 
22, 2020. At that time, Lancaster County had seen a 
relatively lower prevalence of SARS-CoV-2 infection 
compared to New York City.9 Prevalence waxed and 
waned throughout 2020 and peaked during the third 
wave of the disease in late 2020, though it remained 
lower than the peak prevalence rates at major epicen-
ters (see Fig. 1).

Region-specific data on asymptomatic carriers, 
particularly in lower prevalence areas such as Lancaster 
County, would be useful for anticipatory planning and 
conservation of tests and personal protective equip-
ment (PPE). This is particularly true since the advent 
of vaccination and fluctuating prevalence of SARS-
CoV-2 in the population at large. 

METHODS
Study Design

A retrospective review of health records of all 
patients admitted for delivery to Women & Babies 
Hospital from April 22, 2020 through May 1, 2021 
was performed. All subjects who were pregnant and 
presented at our facility for delivery during the study 
time period were included in the study. The start date 
denotes the time that universal screening was initi-
ated for all labor and delivery admissions, including 
planned Cesarean delivery. Antepartum or other non-
laboring admissions were excluded. A total of 4,221 
subjects were enrolled from this single site, with 3,979 
having a SARS-CoV-2 test within five days before de-
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livery. Patients with SARS-CoV-2 tests completed after 
the date of admission were not included. 

The electronic medical record for each patient that 
tested positive for SARS-CoV-2 was reviewed for doc-
umentation of the presence or absence of symptoms 
at the time of presentation. The documentation of 
any one symptom (including but not limited to fever, 
cough, shortness of breath, congestion, sore throat, 
and fatigue) was counted as a symptomatic infection. 
Vital signs were not directly used to determine if a pa-
tient was symptomatic or asymptomatic. 

Patients were excluded from the study if they had 
a prior positive test 14 or more days before admission 
and therefore were no longer candidates for testing 
based on current infection-prevention protocols. 

This study, reviewed and approved by the institu-
tional review board, was granted a waiver of informed 
consent.

SARS-CoV-2 Testing Methods
All SARS-CoV-2 testing was performed by collect-

ing nasopharyngeal swabs. Swabs were tested by the Ce-
pheid GeneXpert testing system, which uses real-time re-
verse transcriptase polymerase chain reaction (RT-PCR) 
to detect RNA fragments of SARS-CoV-2. The test does 

not differentiate between potentially infectious and non- 
infectious genetic fragments. This test previously dem-
onstrated a sensitivity of 100% and specificity of 80%.11

The rate of asymptomatic positive SARS-CoV-2 
among laboring mothers was analyzed, and the rate 
of positive SARS-CoV-2 tests among laboring moth-
ers was compared to the overall positive rate in the 
Lancaster General Health patient population, which 
includes non-obstetric patients in the same health 
network. 

RESULTS
Demographic information on study subjects is 

summarized in Table 1 on page 4. Body mass index 
(BMI) was the only demographic factor noted to be 
associated with a statistically significant increase in 
SARS-CoV-2 test positivity (p = 0.038). 

There were 62 positive tests in the cohort for a 
test positivity rate of 1.6% (62/3,979). Of those who 
tested positive, 68% (42/62) were determined to be as-
ymptomatic. Of the symptomatic positive patients, 19 
out of 20 had mild disease, with the most frequently 
reported symptom being mild nasal congestion. One 
patient had more severe symptoms, which required 
supplemental oxygen. 
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Fig. 1. New COVID cases in New York County, New York vs. Lancaster County, Pennsylvania from May 2020 through April 2021.
Graph by the LG Health Research Institute including data from Dong, Du, and Gardner, 2020.10
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Fig. 2 summarizes the percent positivity and per-
cent asymptomatic over the study period. The percent 
positive rate of tests among laboring mothers trended 
similarly over time while being lower than the overall 
percent positive rate of tests in the LG Health patient 
population. During times when the overall prevalence 
was high (particularly from October 2020 to February 
2021), there were higher numbers of women present-
ing in labor who tested positive for SARS-CoV-2 and a 
higher percentage who were asymptomatic. 

DISCUSSION
This study demonstrated that in a suburban hospital 

with a universally screened population, the percent posi-
tive for SARS-CoV-2 testing overall was 1.6%, with 68% 

of these cases being asymptomatic (approximately 1% 
of the total presenting population). Areas such as New 
York City that were epicenters early in the COVID-19 
pandemic had reported rates of asymptomatic positive 
patients to be as high as 14% to 33% of the entire pre-
senting population,4-6 leading to protocols that involved 
universal screening of obstetric populations due to the 
proclivity for viral spreading in this setting. However, in 
areas with much lower overall prevalence, the asymptom-
atic positive rate is expected to be much lower. This find-
ing was confirmed in our study population.

For every symptomatic patient that tested posi-
tive during this time period, an additional two as-
ymptomatic carriers of the virus were identified. This 
finding further highlights the difficulty in preventing 

the spread of SARS-CoV-2 in a 
younger adult population where 
infection with the virus is fre-
quently asymptomatic. 

BMI was the only demo-
graphic factor noted to be asso-
ciated with a statistically signifi-
cant increase in percent positive 
test results. Recent research 
suggests that the SARS-CoV-2 
virus infects adipose tissue and 
there elicits an inflammatory 
response, which could lead to 
more severe disease in this pop-
ulation.12 This may partially ex-
plain the findings of our study. 
However, this finding should be 
interpreted carefully given the 
inaccuracy of BMI in pregnant 
individuals unless calculated 
prior to pregnancy. 

The limitations of this 
study include low overall num-
bers of patients who tested pos-
itive, recall bias, inaccuracies in 
documentation of symptoms, 
and inability to distinguish be-
tween noncommunicable viral 
shedding with current testing 
protocols. The study also did 
not evaluate for symptom devel-
opment following admission, 
but rather reflects patients who 
were asymptomatic at the time 
of testing. Additionally, the ma-
jority of the study period was 

Table 1. Demographic Data for Patient Population

Variable Value Total 
Patients

Percent 
Positive

Percent 
Asymptomatic

P-
Value

Race

American Indian or Alaska Native 8 0 (0%) 0 (n/a)

0.320

Asian 105 1 (1%) 0 (0%)

Black or African American 287 5 (2%) 3 (60%)

Native Hawaiian/Pacific Islander 4 0 (0%) 0 (n/a)

Unknown 369 6 (2%) 6 (100%)

White 3,206 50 (2%) 33 (66%)

Ethnicity

Hispanic/Latino 700 13 (2%) 9 (69%)

1.000Non-Hispanic/Latino 3,217 48 (1%) 32 (67%)

Unknown 62 1 (2%) 1 (100%)

Financial
Class

Auto 7 1 (14%) 1 (100%)

0.521

Blue Cross Blue Shield 1,376 20 (1%) 15 (75%)

Commercial 945 12 (1%) 6 (50%)

Medicare/Medicaid 57 16 (1%) 10 (62%)

Other Government Programs 36 0 (0%) 0 (n/a)

Self-Pay 375 13 (3%) 10 (77%)

Worker’s Comp 4 0 (0%) 0 (n/a)

Age

≤20 231 3 (1%) 3 (100%)

0.192
20-30 2,114 36 (2%) 26 (72%)

30-40 1,568 22 (1%) 13 (59%)

40+ 66 1 (2%) 0 (0%)

Gesta- 
tional 
Age 

≤36 weeks 213 7 (3%) 6 (86%)

0.53836-39 weeks 1,388 24 (2%) 15 (62%)

39+ weeks 2,351 29 (1%) 20 (69%)

BMI

<18.5 19 0 (0%) 0 (n/a)

0.038
18.5-24.9 731 7 (1%) 7 (100%)

25-29.9 982 15 (2%) 7 (47%)

≥30 1,497 27 (2%) 18 (67%)

P-values calculated using a Fisher’s exact test for each of the variables, comparing the symptomatic to the asymptomatic patients.
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conducted prior to the 
onset of widely available 
vaccines which may affect 
the rates of asymptomatic 
cases in the present day. 

CONCLUSION
A universally screened 

population presenting for 
delivery in a suburban 
hospital demonstrated a 
1.6% test positivity rate, 
with 68% of infections 
being asymptomatic. Ap-
proximately 1% of the 
overall presenting popu-
lation was found to be 
an asymptomatic carrier. 
Although the prevalence 
of disease was lower in our study than in other popula-
tions, a large portion of the positive tests was asymp-
tomatic. This finding adds weight to the importance of 
universal efforts to reduce viral transmission given the 
possibility of asymptomatic carriers to infect others.
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Fig. 2. Percent positive rate of SAR-CoV-2 among mothers who delivered (blue); asymptomatic rate (red) included 

within positive rate. Black line shows percent positive rate among the entire LG Health population as a comparison.
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