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Abstract: During the Covid-19 Pandemic, the healthcare sector has
experienced a great deal of innovation. Covid-19 has acted as a catalyst
leading to a greater reliance on technology in the treatment of patients.
While existing research explores the development of such novel biotech
solutions, there is minimal research on society’s perception of healthcare
treatment shifting to a digital medium. The aim for the study is to examine
society’s view on growing technology in the medical sector. A
comprehensive survey through Google Forms was developed and
disseminated through a network of contacts on a series of questions
regarding biotech, user comfortability, and receptiveness to medical
treatment changes over two weeks. Society’s perception of hospital
procedure was hypothesized to have faced a change in areas like safety
and methods due to the impactful nature of the pandemic. The data
gathered was used to compare different populations of respondents.
Statistically significant differences were not observed between identified
populations using Chi-Square Analysis. All respondents identified that
they would be open to changes in the triage procedure that catered greater
attention to safety even through new mediums to an extent. These
findings can guide future innovators in the users' perception of potential
biotech solutions and raise awareness to healthcare systems on how best
to handle patient treatment.
Keyword: Biotechnology, COVID-19, Innovation in the healthcare system,
Medical Field, Novel medical technology, Robotics.
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Introduction

Over the past year, COVID-19 has severely
impacted all aspects of life. COVID-19 is a
respiratory virus that originated in Wuhan, China,
in December 2019 (Chung, et al., 2021). The high
transmission rate was evident in how quickly the
virus spread all over the world. COVID 19 has an
R0>1 ranging between 1.4 to 2.5 as declared by the
World Health Organization (WHO) in a statement
dated 1/23/2020. The United States of America
reported the first case of COVID-19 on February 26,
2020 (Onajah, et al., 2020). Due to the rise of cases
worldwide, the WHO declared COVID-19 a global
pandemic (Boserup, et al., 2020).
As a result, California imposed a ‘Stay at Home’
Order on March 19th, 2020, making it the first state
to do so, with other US states following soon after
(Onajah, et al., 2020). Precautions such as social
distancing
and
mask-wearing
were
also
implemented to limit the transmission of the virus
(Babu, et al., 2020). Across all demographics, society
made a mass migration to online mediums of
interaction. This included education, work, and
social gatherings shifting to an online format in
hopes of mitigating the spread of COVID-19
(Chung, et al., 2021).

system. Prior research evaluating the public’s
acceptance of new technologies in medicine
concludes that change and acceptance of these
alternatives will take time. However, there has not
been any considerable research since the COVID-19
pandemic, which is critical when examining this
topic (Safi, et al., 2018). Given that COVID-19 has
significantly changed the public’s view on the
healthcare system and forced them to adapt to the
new reality of social distancing and safety
precautions, we hypothesize that if technological
advancements in medicine are implemented, society
will accept it as the new normal. The COVID-19
pandemic has forced a successful integration of
medical technologies in the healthcare system and
will continue to do so.
2.

Materials and Methods

The receptiveness of novel robotic medical
technologies in healthcare during the COVID-19
pandemic was determined by disseminating a
questionnaire prepared on Google Forms through
social networks of contacts. The survey is designed
to obtain the participants' preferences on topics
ranging from sanitation to hospital procedures. The
first step in the research process was to determine
what factors play the most crucial role in how
patients seek healthcare. Due to the pandemic,
Despite these efforts, a sudden spike in COVID- contacting surfaces and human interaction at
19 cases overwhelmed physicians, medical hospitals were of the utmost concern to patients.
assistants, and the healthcare system (Dhawan, Each question evaluated a different topic.
2020). There were severe shortages of medical
equipment such as ventilators to treat patients and Questions
COVID-19 testing kits (Chu, et al., 2020). Medical We conducted a survey of 10 questions, in addition
staff not only needed to deal with the lack of to demographic data. Respondents were asked the
equipment for the rising number of patients but also following questions: have you tested positive for
risked contracting COVID-19 every time they COVID-19, on a scale of 1-5, how safe do you feel in
stepped foot into hospitals (Helou, et al., 2020). Many a hospital during COVID-19, on a scale of 1-5, how
hospitals saw the need for innovation amid the comfortable do you feel about interacting with
crisis, which resulted in the rapid development of health care workers during COVID-19 (medical
medical technologies (Willan, et al., 2020).
assistants, nurses, physician assistants, physicians,
etc.), on a scale of 1-5, how safe would you feel if you
This research primarily aims to evaluate how were protected by an insulated barrier in a hospital,
future advancements like these will be received by what additions to the hospital would make you feel
the public and integrate them into the medical safer, would you prefer interacting with a robotic
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replacement or a healthcare worker during the g.
COVID-19 pandemic, do you feel comfortable
touching surfaces in hospitals, are you afraid of
going to hospitals during the pandemic, have you
received the COVID-19 Vaccine, and would you be
receptive to changes in the way that hospitals go
about the check-in/ triage process.
h.
Yes/No Questions
a. Have you tested positive for COVID-19?
This question was asked to the participants to
determine whether contracting COVID-19
would affect in any degree the responses to new
medical technologies.

On a scale of 1-5, how comfortable do you feel about
interacting with health care workers during COVID19 (medical assistants, nurses, physician assistants,
physicians, etc)?
This was asked to determine how COVID-19 has
affected interactions with healthcare workers
On a Scale of 1-5, how safe would you feel if you were
protected by an insulated barrier in a hospital?
This question was meant to figure out if
protective measures such as insulated barriers
would help make people feel safer and more
comfortable in hospitals, especially after the
pandemic.

b.

Do you feel comfortable touching surfaces in Multiple Choice
hospitals?
i. Would you prefer interacting with a robotic
This was to help determine whether resources
replacement or a healthcare worker during the
should be made online/ virtual or if people are
COVID-19 Pandemic?
still comfortable using physical resources.
This question was asked to see if people would
be more comfortable with a robotic replacement,
c. Are you afraid of going to hospitals during the
to see if the limited social interaction will create
pandemic?
a safer environment for people.
To determine whether people would rather
perform check-ups at home or in the hospital, Free response
this question was added.
j. What addition to the hospital would make you feel
safer?
d. Have you received the COVID Vaccine?
This was a free response question that was
This question was asked to determine whether
asked to get feedback that is not necessarily
being immunized against COVID-19 would
restricted to the multiple-choice responses of the
produce results that would differ from someone
survey.
that was not immunized.
The survey was sent out to people across the
e. Would you be receptive to changes in the way that country and to others living across the world, such
hospitals go about the check-in/ triage process?
as in India and Australia, both of whom had
To investigate people's opinions on how different pandemic responses than the U.S., thus
efficient hospitals are at admitting patients, this giving us a more holistic view of how to approach
question was asked.
our design. The participants ranged in age from
minors at schools to elderly patients and in
Scale 1-5
educational level from K-12 to PhD.
f. On a scale of 1-5, how safe do you feel in a hospital
during COVID-19?
Since this survey was not in-person but rather a
To gauge how COVID-19 has affected and how shareable online form, there was no necessity in
comfortable people feel going to hospitals in having to allocate time limits or material resources
COVID-19.
in producing surveys. Instead, the link to the form
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was sent out via text message and social media.
3.

Result

Table 1: Respondents breakdown by age group
Age Group
Number of respondents
(n)
0-14
16

A total of 132 males and 171 females responded 15-24
115
to the survey. Respondents are organized into age 25-64
165
groups (Table 1): 0-14, 15-24, 25-64, and 65+. There 65+
7
were 16 respondents ages 0-14 (5.3%), 115
respondents ages 15-24 (38%), 165 respondents ages
Table 2: Respondents breakdown by race/ethnicity
25-64 (54.5%), and seven respondents ages 65 and
Race/Ethnicity
Number of
older (2.3%). Forty three of the respondents
respondents (n)
identified as Caucasian (14.2%), one as African
Caucasian
43
American (0.3%), 9 as Hispanic (3%), 0 as Native
African American
1
American (0%), 246 as Asian (Including
Hispanic
9
subcontinents) (81.2%), and 4 as other races (1.3%)
Native
American
0
(Table 2). Thirteen participants were in Elementary
Asian(including
246
School and Middle School (4.3%), 99 participants
subcontinents)
were in High School (32.7%), 61 participants were in
Other
4
an
Undergraduate
Program
(20.1%),
102
participants were completing or have completed a
Master’s Degree (33.7%), 28 participants were Table 3: Respondents breakdown by education
completing or have completed PhDs (9.2%) (Table level
Education Level
Number of
3).
respondents (n)
Elementary/middle
13
The modal value of age is 15-24 making up 42%
school
of the population respondents. The race that was the
High school
99
majority was Asian, making up 83.2% of the
Undergraduate
61
population responding. High School was the modal
Masters
102
value of the Education Level category and made up
PHD
28
37.2% of all respondents.
Of the 303 respondents, 171 were female (56%)
and 132 respondents were male (44%). While there
were 6% more female responses than male
responses, Chi-Square Analysis of the data from
both groups has shown that there is no statistical
correlation between male and female responses for
all questions asked in the survey. No results from
any question were significant at p < 0.05. Thus, we
can state that we fail to reject the null hypothesis
since there is no statistical significance between male
and female responses.

pulations are immense, but performing Chi-Square
Analysis of the data from both groups has shown
there is no statistical correlation between COVID-19
positive and COVID-19 negative responses. This
implies that while there was a large difference in the
number of respondents per category, both groups
responded similarly. Since no results from any
question were significant at p < 0.05, we can state
that we fail to reject the null hypothesis in that there
is no statistical significance between COVID-19
positive and negative responses.

Of the 303 respondents, 172 of them had been
Of the 303 respondents, 15 had tested positive
for COVID-19 (5%) and 288 had never tested vaccinated (57%) and 131 respondents had not been
positive for COVID-19 (95%). The differences in po- vaccinated (43%). While there is a 14% population
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difference between the two groups, performing ChiSquare analysis on the data set from both group’s
responses to the survey showed no statistical
correlation between vaccinated and not vaccinated
responses. No results from any question were
significant at p < 0.05 between both populations
which means that we can state that we fail to reject
the null hypothesis in that there is no statistical
significance between Vaccinated and Not
Vaccinated populations response to the survey.
Hundred and sixteen people would prefer
interacting with a robotic replacement (38%) during
the COVID-19 pandemic and 187 would still prefer
interacting with a healthcare worker during the
COVID-19 pandemic. We can see that of those that
answered “Healthcare worker”, vaccinated females
were the most frequent responders. On the other
hand, there was an overall equal spread of types of
responders who answered “Robotics replacement”.
(Figure 1), (n=26, n=29, n=26, n=35). The results for
the “how safe do you feel in a hospital during
COVID-19” question were quite distributed but
with a majority of respondents, 110, said they felt
somewhat safe 36% . Somewhat Comfortable, Pretty
Comfortable, and As Comfortable as Before COVID19 made up the majority of respondents (n=82, n=86,
n=63).
The majority of people, 228, did not feel
comfortable touching surfaces in the hospital (75%)
and 75 respondents still felt comfortable (25%). 187
people did not feel comfortable going to hospitals
during the COVID-19 pandemic (62%) and 116
respondents were still comfortable going to the
hospital (38%). For the question “How safe would
you feel if you were protected by some kind of
barrier or shielding between you and anyone you
interact with in a hospital?”, the most common
response was pretty safe with 123 respondents
(41%), but the general trend was people feeling
much more comfortable with the existence of some
form of protection between whomever they were
interacting with at the hospital. The question, “Are
you afraid to go to hospitals during the pandemic?”,
the participants overwhelmingly responded “Yes”
YIJ, 2021: 52 - 60

(60.5%). Those who answered “No” made up only
39.5%. In both categories, there were more
vaccinated females than any other group. There
were more vaccinated participants in the group that
answered “No”, however there was no difference
between the vaccinated vs. unvaccinated
participants in the group of respondents who
answered “Yes” (Figure 2). When survey
respondents were asked whether they would “be
receptive to changes in the way that hospitals go
about the check-in/ triage process?”, a clear majority
of 284 respondents said they would be open to the
idea which makes up 92% of the total population.
Those who answered “No” are evenly split between
the 4 groups of vaccinated males, vaccinated
females, unvaccinated females, and unvaccinated
males. Vaccinated people yet again, made up the
majority of respondents who responded “Yes”,
especially vaccinated females (Figure 3).
4.

Discussion

Through the use of a Google Form disseminated
through our network of contacts, data was collected
to examine to what extent COVID-19 affects
society’s perception of Hospital Safety. After
analyzing the results, findings and trends were
synthesized based on the questions.
The main finding that was explored was the general
rationale of the population examined during the
pandemic. We found that there was a general trend
where most individuals felt unsafe in hospitals
which has significant implications. When asked to
rate how safe they feel in a hospital during COVID19, there was an overall normal distribution of
answers; however, there was a slight skew to the left:
more people felt unsafe than safe in hospitals. This
demonstrates the overall view of the public that due
to COVID-19, hospitals are no longer viewed as safe.
This conclusion is further bolstered when examining
how “comfortable [people are] touching surfaces in
hospitals”, as the majority of people responded that
they weren’t. In fact, the majority of respondents go
as far as to say that they are “afraid of going to hos-
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Figure 1: A total of 116 of people said yes while 187 people said no to interacting with a
robotic replacement.

Figure 2: A total of 188 responded yes for the question that assesses if people are afraid to go
to hospitals during the pandemic.
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Figure 3: A total of 284 responded yes to the question that assesses whether or not people would
be receptive to changes in the hospital triage process.
pitals during the pandemic”. While studies have
shown that hospital safety has still been maintained
during the pandemic and hospitals are not an unsafe
environment, it is clear that the general population
does not feel this way because they are anxious
about contracting COVID-19. Although we
originally hypothesized that most people would
choose to use a robotic replacement instead of a
human healthcare worker due to it significantly
reducing the risk of transmission of disease, the
majority of respondents still prefer engaging with a
healthcare worker. Although they are not ready to
completely switch to a robotic replacement, they still
responded positively to the idea of changes to the
check-in process and a possible barrier for
protection from the virus. Our inference from these
responses is that the general population is not
comfortable with a complete shift to automated
healthcare with something like a robotic
replacement to a healthcare worker, but they feel a
need for changes in the procedure in which the
triage process operates with greater emphasis on
safety during the pandemic. This supports the
general trend we are observing in the healthcare
space with the migration to telemedicine and other
YIJ, 2021: 52 - 60

solutions where the medical sector interfaces with
technology to provide high-quality services that
cater to the rationale of the general population
during a pandemic (Boserup, et al., 2020).
Through our findings, we were able to conclude
that most people would be receptive to changes in
the hospital process. The pandemic has revealed that
medical resources, including professionals, will be
stretched thin during a contingency, preventing
normal hospital processes and proper patient
management. If hiring more staff during a pandemic
is unfeasible, using automated systems will ease the
burden on handling hospital management. A selfcheckup process, for example, will allow the
hospital staff to focus on the pandemic. Such a
program can then decide whether the health
conditions of the patient warrants a check-up by a
doctor.
Although there was already a shift to integrating
technology with medicine, COVID-19 has been
accelerating the process. The results show that
people are open to the idea of changes in the triage
process, and likely these changes would be switchhttps://www.younginventorsjournal.com/
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ing to a more technological process. Now that
COVID-19 has happened and there have already
been many changes, people have been adapting
without them realizing it. The respondents stated
they would prefer a healthcare worker over a robotic
replacement which limits the switch to technology,
but that great shift likely won’t happen soon.
Instead, there would be a gradual shift in slowly
mechanizing certain processes such as in-person
hospital interfaces set up to connect patients with
available staff. Based on the conditions of the
patient, the nurse or doctor can determine if the
patient needs in-person attention.

gradually introducing these changes to hospitals,
people might progressively become more open to
the idea of assistive, interactive technology in the
medical sector. However, we cannot assume that an
openness to this shift in the healthcare space is
suggestive of progress of an actual shift in the
industry because of the barriers legislators need to
overcome to pass such legislation. We hypothesize
that the COVID-19 pandemic has pushed politicians
into seeing the need for such a shift and accelerated
the ongoing process. Conducting further studies on
the effect of these innovations on a larger scale will
further improve technology’s capability to meet the
needs of the burgeoning field of healthcare. It is clear
In our survey, sampling bias has limited us that the COVID-19 Pandemic has acted as a
because we sent it to a population that mostly stimulant for innovation in the health sector that
responded to the survey. This means it wasn’t a may have lasting effects for generations.
complete random sampling, so we cannot blindly
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