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Abstract
Since January 20, 2020, there have been 4,405,932 cases 
of COVID-19 in the United States as of July 30, 2020 [1]. 
The virus has been shown to spread via person-to-person 
transmission [2]. There have been several reports of indi-
vidual that have tested positive for SARS-CoV-2, but are 
otherwise asymptomatic [3-5]. Infectivity of asymptomatic 
carriers is imperative to the understanding of the disease 
process and has the potential to be a major public health 
challenge.

This study was conducted at the Regional Medical Cen-
ter, a community hospital in Anniston, AL. We examined 
the outcomes of healthcare workers that were in contact 
with two patients that were asymptomatic during their stay, 
but were subsequently found to be positive upon discharge. 
The results of this study provide a better understanding of 
the risks of SARS-CoV-2 spread in asymptomatic patients 
with a focus on transmission to healthcare workers.
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A 23-question survey was developed and emailed to 
those 68 subjects. The questions included COVID-re-
lated symptoms (including those in the household), 
medical history, current medications, and prior expo-
sure to SARS-CoV-2. A follow-up survey was sent out 
via email three days after the initial survey was com-
pleted. The follow-up survey included symptoms that 
may have developed since submitting the initial survey, 
symptoms in household contacts, and use of PPE. Ques-
tions that were used in the initial survey and the follow 
up survey can be found in Appendix A. Out of 68 sub-
jects, 57 responded (response rate 83.8%). Answers for 
both surveys were identifiable by initials and the last 3 
phone number digits for the purpose of continuity of 
follow-up.

The study was approved by IRB through the Ala-
bama College of Osteopathic Medicine. The IRB num-
ber is HS200717EX. Official IRB letter of approval can be 
found in Appendix B.

Results

Demographics
The demographics of the sixty-eight participants are 

listed in Table 1. The majority of participants were in 
the 41 to 50-year-old age group. A majority of partici-
pants at 82.4% were of the female sex. Roughly 56 in-
dividuals or 83.8% have used or are currently using a 
tobacco product.
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Methodology
The RMC Human Resources Department released a 

list of both healthcare and non-healthcare employees 
who had been exposed to the two COVID-positive pa-
tients. Each individual was contacted via phone call or 
text to discuss the purpose of the study and to obtain 
the individual’s verbal consent. Out of 172 contacts, 
sixty-eight individuals agreed to be a part of the study. 
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spent with the patient ranged from 1 min to 20 hours, 
with a median of 12 min, and average of 1.5 hours. The 
areas where the individuals came into contact include 
the hospital floor, emergency department, and proce-
dural room. The roles of the individuals included but are 
not limited to nursing staff, physical therapy, dietician, 
phlebotomist, and respiratory therapy.

Initial survey
Of the 68 individuals who participated in the first 

survey, 44 of those individuals stated that they have 
not experienced any symptoms. Twenty-four individu-
als stated that they have experienced symptoms, which 
are listed in Table 2.

Of the 68 participants, six individuals stated that 
household members had begun showing symptoms. 
These individuals are considered the secondary con-
tacts to the asymptomatic patients. These symptoms 
are listed in Table 3.

Of the 24 patients that reportedly developed symp-
toms in the first survey, the average amount of time 
spent with the patient(s) was 1.1 hours, the range 
of time was 0.083 to 12 hours, and the median of 0.1 
hours. There were two values < 0.1 hours in the data 
set.

Second survey
The follow up survey that was sent out 3 days after 

the administration of the first survey had 57 partici-
pants. Of these participants, three of the participants 
had developed new symptoms in a three-day period. 
These symptoms are as follows: Body aches, headaches, 
diarrhea, bruising, blistering, and discoloration of the 

Thirty-four of the individuals who participated in the 
study stated that they have been in contact with other 
known COVID-19 patients while working at the hospital. 
Hospital protocol for known COVID-19 patients is respi-
ratory droplet precautions with N95 and proper saniti-
zation between each patient encounters.

Exposure
Each of the individuals who participated in the sur-

vey had atleast one encounter with the patient during 
their hospital stay. The number of exposures ranged 
from 1 to 30, with a median of 3 exposures, and average 
of 4.5 encounters with the patient(s). The median time 

Table 1: Participant Demographics.

Characteristics N = 68
Age- no (%)  
         20-30 years-old 13 (19.1)
         31-40 years-old 22 (32.4)
         41-50 years-old 17 (25)
         51-60 years-old 11 (16.2)
         61-70 years-old 5 (7.4)
Female sex- no. (%) 56 (82.4)
Male sex- no. (%) 11 (16.2)
Tobacco Use- no (%) 57 (83.8)
NSAID Use- no (%) 47 (69.1)
Hospital Staff- no (%) 68 (100)
Coexisting conditions- no (%)
          None         36 (52.9)
          Anxiety 10 (14.7)
          Asthma 8 (11.8)
          Bronchitis 2 (2.9)
          DMII 3 (4.4)
          Hypertension 11 (16.1)
          Hyperlipidemia 7 (10.3)
          Hypothyroidism 6 (8.8)
          Obesity 5 (7.3)
          Osteoarthritis 4 (5.9)

Table 2: Primary contact symptoms.

Contact symptoms No (%)
Body Aches 6 (8.8)
Chills 1 (1.5)
Congestion 8 (11.8)
Cough 9 (13.2)
Diarrhea 3 (4.4)
Fatigue 3 (4.4)
Headaches 17 (25)
Loss of smell 1 (1.5)
Nausea 1 (1.5)
Shortness of Breath 4 (5.8)
Sore throat 6 (8.8)

Table 3: Secondary contact symptoms.

Contact symptoms No (%)
Body aches 4 (66.7)

Congestion 3 (50)

Cough 4 (66.7)

Diarrhea 1 (16.7)

Fever 1 (16.7)

Headache 4 (66.7)

Loss of Smell 1 (16.7)

Nausea 1 (16.7)

Shortness of Breath 1 (16.7)

Sore throat 2 (33.3)

Table 4: Follow up of survey results.

Survey Results No (%)
No new symptoms 40 (70.2)

Has symptoms 17 (29.8)

New symptoms 5 (8.8)

Member of household with sx 2 (3.5)
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some pathognomic symptoms, it is difficult to derive a 
clinical diagnosis from these without confirmatory test-
ing. This could have led to both under and over report-
ing of the disease.

Given the results of this study, it continues to sup-
port the aspect of limiting the spread of COVID-19 
through the use of protective equipment. This principle 
can be applied to both the healthcare and general pub-
lic. Hopefully this study will help us approach a further 
clinical understanding of SARS-CoV-2 and how to pro-
tect those who become infected.

Disclaimer
The opinions expressed by authors contributing to 

this journal do not necessarily reflect the opinions of 
the Center for Disease Control and Prevention or the in-
stitutions with which the authors are affiliated.
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toes. In the second survey, two of the 57 individuals 
that has shown no symptoms stated that someone in 
their household had developed symptoms since the ini-
tial survey 3 days prior. These symptoms include body 
aches and a fever (temperature > 100.4 F). The results 
are summarized in Table 4.

Discussion
The 33 individuals who later developed symptoms, 

including primary and secondary contacts, suggests a 
relatively low transmission rate of the virus, however, 
there are many variables that could have contributed to 
these low transmission rates. The first reason that the 
transmission rate was only 35% in the primary contacts 
(assuming that symptoms positively correlate with a + 
serology for SARS-CoV-2) is most likely due to the fact 
that population involved in this study were required by 
their employer to wear personal protective equipment 
such as N95 or surgical masks while in contact with pa-
tients. Various studies have confirmed that cloth masks 
reduce the rate of transmission by 87% [6] and N95 
masks reduce the rate of transmission by 95% [7]. Sec-
ondly, there appears to be a trend while looking at in-
dividual exposure times and the development of symp-
toms. The CDC states that anyone who is within 6 feet 
of an individual who has tested positive for SAR-CoV-2 
for greater than 15 minutes is considered to be at risk 
of infection [8].

The study limitations don’t allow for definitive con-
clusions to be made. The initial participation rate of the 
study was 35.8%. The rate of response for the follow-up 
survey in the study was 83.8% from the participants in 
the first survey and 30% of the total exposure contacts. 
The time between the individual’s exposures to the as-
ymptomatic patient to the time of the survey was on 
average about 15 to 30 days. This greatly limits the va-
lidity of the results and the ability to definitely say that 
there were not more individuals that were symptomatic 
during this time frame. Lastly, due to the wide array of 
clinical symptoms and lack of clinical testing available, 
it is difficult to say if the participant or their household 
contacts had truly developed COVID-19. While there are 
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