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ABSTRACT

Background: The first case of Corona Virus Disease (Covid-19) was discovered in Wuhan, China which caused
new burdens and challenges to the health system and healthcare workers, including the implementation of patient
safety. This study aimed to find out how to implement patient safety in Hospitals during the Covid-19 pandemic.
Methods: Relevant articles were obtained from PubMed and SAGE Journals between 2019-2021. This article
was chosen to meet the criteria for discussing patient safety in hospitals during the COVID-19 pandemic. Results:
A total of 28 from 305 articles were analyzed in this review. The Implementation of patient safety during the
COVID-19 pandemic can be through initial screening, use of technology, reducing the risk of transmission,
physical adjustment of hospital buildings, personal protective equipment for all, and support systems. Conclusion:
Adjustment of all service activities in hospitals, especially during the COVID-19 pandemic, is the most important
thing to improve the quality of the service itself. Efforts made in implementing patient safety are aimed at keeping
patients and health professionals safe
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INTRODUCTION
Background

In this era, patient safety is a universal movement to improve the quality of service and patient safety in
hospitals. Various developed countries are currently even shifting from the paradigm that previously was "quality"
which means improving the quality of service to a new paradigm, namely "quality-safety” which means improving
the quality of services and maintaining patient safety consistently and continuously. )

The first mysterious case of pneumonia was discovered in Wuhan, China in November 2019 caused by the
severe acute respiratory syndrome coronavirus 2 (SARS-COV2) and referred to as Corona Virus Disease (Covid-
19). @ The World Health Organization (WHO) on January 30, 2020 @, held an emergency meeting and
determined that the Covid-19 outbreak is an emerging public health problem that must be the focus of all countries.
WHO noted that this virus has low pathogenicity but transmission is very fast. @ The COVID- 19 pandemic is
also known to have a major impact on the health care system and is a new challenge for health facilities to make
rapid adjustments that can increase the risk of patient safety incidents.

The COVID-19 pandemic has created an unprecedented burden and challenge on the health system and
medical personnel. Uncertainty about the diagnosis and treatment of illness, ignorance of new tasks due to job
transfers and changes that occur in the task of caring for patients, increased workload, and restrictions that occur
inside and outside of work can cause stress, meanwhile, health workers must protect themselves from infection
and avoid infecting their family members. ® The COVID-19 pandemic has hurt the mental health condition of
health workers and is known to result in high symptoms of anxiety, depression, sleep disturbances, PTSD, and
burnout syndrome. ® Working in challenging conditions hurts medical personnel in providing safe and effective
care to patients. Factors such as inadequate organization, inadequate workers, increased work pressure, and fatigue
is the causes of poor patient safety. () The purpose of this article review is to find out how to implement patient
safety during the COVID-19 pandemic.
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METHODS

This study used a literature review method. The literature was obtained from two electronic data sources,
namely PubMed and SAGE Journals in the 2019-2021 period with an advanced search method so that the search
was more focused. The search keywords were: safety culture, organizational culture, safety management, safety
program, Covid-19, SARS-COV-19, NCOV-19, coronavirus, coronavirus disease 2019, and hospital. After
deleting the same journal, the title and abstract were identified. Research journals deemed eligible for full-text
screening were taken for a full review. The inclusion criteria of this study were: articles with all research designs,
Articles in English, published in 2019-2021 and articles published internationally. An ethical review was not
required for this review.

RESULTS

At the start of the search 305 articles were found (166 from PubMed and 139 from Sage Journal). After
deleting the same article using the delete duplicate by Zotero system feature, there are 195 articles left. After that,
each relevant title will be examined as material to be studied, by reading the abstract and obtaining 65 articles
which are then checked for the Scopus index with the results of 35 articles being indexed by Scopus. The full-text
reading of the article was carried out and it was decided that 28 articles would be studied. A total of 28 research
articles were taken for analysis regarding the implementation of patient safety during the COVID-19 pandemic
and obtained 5 outlines of efforts that hospitals can do during the COVID-19 pandemic in the form of
implementation of patient safety in inpatient units, implementation of patient safety, namely initial screening, use
of technology, reduce the risk of transmission, physical adjustment of hospital buildings, personal protective
equipment for all, and support systems.

Tabel 1. Mind map

No. Theme Point

1. Initial screening Screening for Covid-19 patients
Screening of employees
Screening for Covid-19 patients and patients companion
Pre-operative Covid-19 Screening

2. Utilization of technology Outpatient telemedicine
inpatient telemedicin
Maximizing digital technology in the pharmacy unit
Technology-based medical reconciliation
Changes in educational activities and scientific meetings

3. Reduce the risk of transmission Adaptation of measures that have a high risk of transmission (aerosols)
Minimize surgery

4 Physical adjustment of the hospital building Operating room modification
Room changes and separate inpatient rooms according toCovid-19 status
Making hospitals free of Covid-19

5. PPE management Personal protective equipment for health workers
PPE and social distancing
6. Support system Training Procurement

Formation of a special team andArrangement of schedules during Covid-19
Strategies to rationalize the use of drugs and oxygen

DISCUSSION
Initial Screening

During the COVID-19 pandemic, the hospital implemented several changes, namely efforts to take
preventive measures so that the hospital could provide maximum and safe services. The preventive measures
found were in the form of screening for COVID-19 on patients in inpatient units, screening for COVID-19 patients
and introductions to outpatient units, screening for pre-operative COVID-19, and screening employees.

Screening for COVID-19 in inpatients was found to be routinely applied in several hospitals. Screening
for COVID-19 is carried out based on the history, symptom findings on physical examination, and PCR
examination which aims to reduce the risk of exposure to other patients and health workers and determine the
treatment room. &9 A Stroke Center begins screening patients for COVID-19 when the stroke code is activated.
Screening is carried out in the form of checking the patient's temperature, the patient feels he has fever, chills,
cough, diarrhea, loss of smell and taste function, history of traveling to risky areas, has a history of contact with
COVID-19 patients or if the above data cannot be obtained. If the temperature is higher than 380C or one of the
screening points, the patient will be considered positive screened and receive treatment as a COVID-19 patient.
If a stroke case is found that requires a referral to another facility, it will be considered a positive case of COVID-
19, this is done to maximize safety and reduce the risk of transmission to various parties involved during the
process of referring patients. ©® At a mental hospital in Taiwan, patient screening is carried out based on history
and symptom findings, new patients suspected of being positive for COVID-19 will be referred to other health
services for treatment, and patients who pass the screening will be quarantined for 8 days before being transferred
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to another hospital. ordinary ward. This is intended to reduce the risk of transmitting COVID-19 to other patients
and health workers. ® During the COVID-19 pandemic, all neonatal and infant patients who experience an
emergency airway in the NICU at a hospital in Philadelphia will be assessed as positive for COVID-19 until
proven negative to reduce the risk of exposure to health workers 2. Screening for COVID-19 using a PCR swab
was carried out on patients in the obstetrics and gynecology unit at a hospital in France to determine the patient's
treatment room. 9

COVID-19 screening for outpatients and introductions is carried out routinely in several hospitals,
screening before entering the hospital is carried out with questions about COVID-19 symptoms and temperature
checks. In addition to screening for COVID-19 symptoms, outpatient services were also found to apply patient
triage by categorizing patients into certain groups according to health service needs. Outpatient screening is
carried out to reduce cross-contamination and minimize exposure to COVID-19 in patients, caregivers, and health
Workers. (10,12,13,14-17)

Screening is applied to both patients and their families using a special questionnaire for COVID-19
symptoms and temperature checks when entering the hospital or before entering the outpatient room to reduce
cross-contamination and minimize exposure to COVID-19. ®® Total laryngectomy patient visits during the
COVID-19 pandemic requiring outpatient treatment are limited by the hospital to patients requiring direct
examination, before entering the hospital, screening for COVID-19 symptoms is carried out and patients are
advised to undergo self-quarantine before going to the hospital. @2

Triage in the outpatient unit at Seattle Children's Hospital is carried out by nurses, medical assistants, and
call center officers by categorizing patients into three groups, namely patients who have to see a doctor directly
because their case requires immediate treatment and direct physical examination, and patients who receive
telemedicine services. and patients who will get rescheduled to see a doctor. @”) Triage on an outpatient basis in a
hospital in France for pregnant patients who need routine control is done by scheduling visits to pregnant patients
based on the risk of pregnancy. In pregnant women who have a low risk, routine control is carried out virtually
except at 36 and 39 weeks of gestation which is carried out directly. @ At a hospital in Singapore, outpatient
triage was carried out to reduce the number of patients who came to the hospital, only cases that were considered
critical were allowed to come and other patients were given the option of service with telemedicine or routine
drug administration. ® In patients who are routinely checked at a hospital in Singapore, the use of history in the
medical record and consultation via telemedicine is carried out to determine whether the patient requires
immediate care or delays a visit to the hospital. Delaying hospital visits can reduce the risk of transmitting COVID-
19 infection to patients and can relocate health workers to units that need them more. ®® The VFC clinic at a
hospital in the UK triages patients using telephone or video call media with experts before a face-to-face
consultation, this has the advantage of being able to reduce patient visits to the clinic to improve work safety. ¢4

To improve the safety of patients who will receive surgery, COVID-19 screening is carried out on all
patients before the procedure is carried out to prevent cross-infection between patients. Screening for COVID-19
is carried out by checking symptoms, COVID-19 swabs, and other supporting examinations. COVID-19 symptom
checks and COVID-19 swabs before surgery are routinely carried out in many hospitals. t3157-2)) COVID-19
screening can be done 2-3 times before the scheduled surgery. @3 In the department of trauma and orthopedic
surgery in the UK a COVID-19 swab is also performed 2 days before the operation. @V A literature review on the
management of patients requiring surgery during the COVID-19 pandemic suggested that COVID-19 screening
be carried out 48 hours before surgery to prevent transmission during surgery, but the disadvantage of using PCR
examination is that it takes a long time so it has a risk of prolonging treatment time. emergency cases. % In critical
cases that require immediate treatment, the COVID-19 examination is carried out in the ER without delaying the
operation time. 3 A research article conducted additional screening for radiological examinations in the form of
a chest x-ray to assess whether there were abnormal results and whether the patient had contact with a previous
COVID-19 patient. ® A review article discussing surgical practice during the COVID-19 pandemic and sourced
from a total of 21 articles found that the addition of a chest CT scan could be performed concurrently in patients
who received an abdominal and pelvic CT scan. @2 In addition to symptom checks and COVID-19 swabs, Seattle
Children's Hospital provides advice that if a COVID-19 test is not yet available at a health facility, the patient can
be considered a COVID-19 suspect, and surgery is carried out in an isolation operating room. > Some hospitals
require patients who will undergo surgery to first be isolated for different periods to reduce the risk of being
infected with COVID-19. (8192) As found in urology services in hospitals in the UK, which requires patients to
self-isolate for 1 week before performing surgery. @ An article from Italy obliges patients for elective surgery
and their attendants to arrive 2-3 days early for isolation. ®® Elective case management of patients with trauma
and orthopedic departments in the UK is given the option of postponing surgery or being isolated 14 days in
advance. V)

Periodic checks or screening are also carried out to control the incidence of infection in health workers
working in hospitals so that transmission does not occur when treating patients. ¢7:2324) In a mental hospital in
Taiwan, if a confirmed positive COVID-19 patient is found, the health worker who has contact with the patient
will receive an examination and quarantine. ® At Seattle Children's Hospital all health workers who experience
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symptoms of COVID-19 such as anosmia, cough, fever, malaise, myalgia, and shortness of breath will be tested
for COVID-19 and to return to work the test results must be negative and symptom-free for 72 hours. @” In
addition to patients who get temperature screening before entering the hospital area, health workers are also
required to get a temperature check right before entering the hospital. @® One of the review articles provides an
overview of individual risk factors for mortality and morbidity so that they can carry out risk assessment and
management in the workplace. In-depth evaluation and consideration of employees in the workplace can be carried
out based on individual conditions, such as old age, presence of chronic medical conditions, and presence of
immunocompromised conditions. Assessment of these risk factors is expected to guide the creation of a safe
workplace and minimize transmission to susceptible individuals. ?¥

Utilization of Technology

Advances in technology are used by hospitals to improve services and patient safety efforts, especially
during the COVID-19 pandemic. Efforts to utilize technology found in this review article are in the form of
outpatient telemedicine, inpatient telemedicine, maximizing digital technology in the pharmacy unit, technology-
based medical reconciliation, and changes in educational activities and scientific meetings.

The practice of telemedicine in outpatient units was found to be a substitute for face-to-face services, triage
of patients before visiting the hospital, and case consultation. 1215192125 Djversion of patient outpatient visits and
switching to telemedicine services was carried out in the urology unit of a hospital in the UK during the COVID-19
pandemic to relocate health workers to units that are more in need during the COVID-19 pandemic and can reduce
the risk of transmission. ® Total laryngectomy patients during the COVID-19 pandemic who required outpatient
services were transferred to telemedicine if the patient was judged not to require a direct physical examination, this
was done to minimize the risk of transmitting the COVID-19 virus.  The use of telemedicine in the implementation
of patient safety in the Pediatric Otolaryngology unit aims to provide medical services as well as to identify patients
who need immediate treatment. @ In the trauma and orthopedic department in the UK, telemedicine technology is
used for outpatient services in cases that are deemed not to require immediate treatment and for consulting cases
found by doctors in the ER to orthopedic experts. ? Telemedicine technology has also been discovered as an
outpatient screening tool in the vascular surgery unit of a hospital in Singapore and a hospital in the UK, (415724,
The application of telemedicine in the department of psychiatry (telepsychiatry) during the COVID-19 pandemic
was found to provide benefits in the form of providing remote health services due to the appeal for a travel ban during
the COVID-19 pandemic and providing access to wider specialist services such as pediatric psychiatrists and geriatric
psychiatrists, facilitating patients who do not need direct interaction with doctors, connecting patients and their
families or therapy groups as an alternative to face-to-face meetings that are at risk of transmitting the virus and can
provide an immediate response in emergencies in several different places reported by video technology. Barriers to
telepsychiatry were found in the form of obstacles to ensuring that practicing doctors are properly licensed to provide
remote services, conducting training to improve the ability of doctors, lack of willingness to participate in patients,
and using safe media to maintain patient confidentiality. @

The practice of telemedicine in inpatient units was found to be one of the important points in efforts to
improve patient safety during COVID-19. ©¢262) The use of telemedicine technology was found in the
modification of the protocol for handling stroke patients at a Stroke Center in the United States during the COVID-
19 pandemic. One of the Telemedicine carts consisting of cameras, monitors, microphones, speakers, and video
codecs or computers was added to reduce exposure to health workers and save personal protective equipment. ©
One of the articles found in this study stated that maximizing health information technology or telemedicine during
a pandemic can reduce the rate of infection transmission in the hospital environment. The application of
telemedicine was found to have benefits, especially in cases of a surge in patients because it can speed up the
governance process, and manage resources such as drugs, ICU beds, and employees. Telemedicine also increases
the accuracy and effectiveness of treatment due to the interoperability of systems and data sources that are
integrated. ©® Utilizing the Emergency Medical Service (EMS) network belonging to the stroke unit for education
and treatment of stroke patients and utilizing telestroke technology for patient consultation and patient care. @"

Maximizing digital technology in the pharmacy unit was found in an article that describes the opportunities
for the pharmacist informatician profession in improving patient care during the COVID-19 pandemic. Pharmacist
informatics can work remotely to reduce exposure and risk of contracting in hospitals. Pharmacist informatics is
expected to be able to maximize digital technology and data analysis to optimize patient care, minimize the
incidence of infection, and for drug procurement. @®

Technology-based medical reconciliation is one of the things that is included in the use of technology
during the COVID-19 pandemic. The existence of medical reconciliation which is the process of identifying drugs
given to patients at health facilities can reduce medication errors, unwanted events, and patient readmissions amid
the COVID-19 pandemic. The five main components for a successful medical reconciliation process are: a team
led and trained by pharmacists, obtaining complete and accurate patient history, educating and involving patients
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in the treatment process, conducting medical reconciliation upon admission, transfer, and discharge, and
interprofessional collaboration within the home. sick and in community settings. @

In addition to changes in services, changes during the COVID-19 pandemic were also found in terms of
educational activities, research, and scientific meetings. 451721 Seattle Children's Hospital during the COVID-19
pandemic reduced the clinical workload of residents and fellows from being exposed to COVID-19 patients and
replaced them with lectures and webinars. @ The vascular surgery unit at a Singapore hospital is changing
learning activities for medical students online. Opportunities that were obtained during the COVID-19 pandemic
were increasing lecture activities, frequency of telerounding for inpatients, and increasing simulations and
webinars opportunities. *® Educational activities at the hand and reconstructive microsurgery unit in Singapore
are carried out by video calls or small face-to-face groups, multicenter projects use teleconferences, and research
is carried out using retrospective methods, literature, and systematic reviews to reduce direct exposure to patients.
(16) Research and learning in trauma and orthopedic units in the UK are experiencing problems due to fewer cases
being treated in hospitals and learning programs are still in place but have been shifted to online. ¢

Reducing the Risk of Transmission

Hospital efforts to reduce the risk of transmission of COVID-19 to patients and health workers are carried
out in various ways, namely through adjusting actions that have a high risk of transmission (aerosol) and
minimizing surgical procedures.

In implementing patient safety in inpatient units, adjustments are made to actions that have a high risk of
transmission, such as delaying action or using assistive devices in examinations and standardizing the process of
returning COVID-19 patients. 11122030 The intubation procedure is known to be an aerosol-generating procedure
and has a high risk of transmission, so to limit exposure and contact with patients, intubation can be performed
with video laryngoscopy. ¢V The same thing was found in bronchoscopy or tracheoscopy procedures performed
in treating patient complications, which can be replaced by radiological examinations to reduce the risk of
transmission due to aerosols. ‘2 A literature review discussing the management of cancer patients stated that one
strategy to reduce the risk of infection and patient death during the COVID-19 pandemic is to delay adjuvant
chemotherapy because cancer patients receiving therapy are included in patients who are at high risk for
contracting COVID-19. @9 An article was found discussing efforts to improve patient safety in inpatient units
with a focus on the establishment and implementation of the COVID-19 patient discharge pathway.
Standardization of the discharge process of COVID-19 patients to improve patient safety is carried out by
establishing consensus on criteria for patient discharge readiness, establishing discharge criteria for various
discharges of patients including post-acute care facilities, home care requirements, and homeless patients, and
establishing follow-up care protocols. for monitoring conditions after discharge. ¢

Changes and adjustments to measures that have a high risk of transmission are also carried out in surgical
units to improve patient safety. 72022 Actions that generate aerosols are considered to increase the risk of
COVID-19 transmission because aerosol particles are small and airborne, so they last longer and can spread further
than droplets. Aerosols can spread more than 6 feet from the source and can penetrate ordinary masks so special
methods are needed to treat patients with procedures that have the potential to generate aerosols. ¢” A literature
review on the management of patients requiring surgery during the COVID-19 pandemic suggested that
endoscopic procedures should be limited to emergency cases. When the endoscopy is carried out, the operator
will have a high risk of contact with lung fluid and gastric fluid, which can be a medium for transmitting COVID-
19. Endoscopic patients are also advised to be given adequate sedation to minimize the spread of nasopharyngeal
secretions that have the potential to cause aerosols. ?® A review article reviewing surgical recommendations
during the COVID-19 pandemic provides some changes to procedures that have a high risk of infection.
Anesthesia procedure before surgery with intubation and extubation is a high-risk procedure that generates
aerosols so personnel restrictions are expected to reduce the risk of exposure. Operations using laparoscopy are
considered to have a higher risk of transmission because they generate aerosols compared to open surgery which
also has a risk of direct exposure, so the operating team is expected to consider the benefits and risks according
to the case. The use of electrocautery is more recommended than a device with radiofrequency and ultrasound. 2

Minimizing surgical procedures was found to be performed by postponing surgery which has the benefit
of maximizing available resources to treat COVID-19 and reducing the risk of infection in patients and healthcare
workers, (13-17:20-2231.32) The pediatric surgery unit at Seattle Children's Hospital during the COVID-19 pandemic
conducted selection or triage of existing surgical cases by dividing cases into 3 groups, namely: green cases for
patients with effective surgery plans that can be postponed for more than 6 weeks, yellow cases which are cases
with the processing time of fewer than 6 weeks and red cases or cases that must be worked on in less than one
week. " Delays in elective surgery were also found in the hand and reconstructive microsurgery unit at a hospital
in Singapore, only operations with emergency cases will receive surgery. @ The strategy used by one hospital in
Singapore to overcome the limited availability of drugs and oxygen used to treat patients with acute respiratory
distress syndrome during the COVID-19 pandemic was to rationalize the use of drugs and oxygen, one of which
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was by selecting surgery by postponing elective surgery and postponing elective surgery. only perform urgent and
emergency operations such as in cancer patients. ¢ The postponement of elective surgery in vascular surgery
practice in Singapore was also carried out to allocate resources such as personal protective equipment,
resuscitation drugs, ICU, ward, and health workers to focus on handling COVID-19 cases. ® Delaying surgery
for fractures, replaced by removable immobilization and postponing control until the bones are judged to have
reconnected, was carried out in a UK hospital to reduce patient visits and thus reduce the risk of transmission. ¢4
A review article discussing general surgical practice during the COVID-19 pandemic and sourced from a total of
21 articles recommended continuing surgery for emergency and emergency cases, postponing elective surgery to
reduce the risk of chaotic events in the hospital system during the pandemic, and reducing the risk of cross-
infection and the choice of conservative therapy such as antibiotics or drainage of infection over surgery. @ A
review article regarding the modification of guidelines for tracheostomy procedures during the COVID-19
pandemic suggested that the implementation of tracheostomy during the COVID-19 pandemic should be by the
indications because tracheostomy is an aerosol-generating procedure and must be performed in a negative pressure
room. Delayed tracheostomy reduces the risk for health care workers involved in insertion but increases the risk
of prolonged tracheal intubation. 2 Surgical activities in the pediatric otolaryngology unit were changed based
on applicable government regulations where the hospital divided operations into 3 groups, namely all elective
surgeries postponed would be rescheduled, surgery was categorized as an urgent case if the operation was delayed
for up to 2 days and surgery was considered an emergency if the operation could not be postponed. and must be
implemented immediately®@?. The postponement of elective surgery is also being applied to trauma and orthopedic
surgery units in the UK and emergency surgery is still being performed with prior case screening. @
Postponement of elective surgery during the COVID-19 pandemic was recommended by a literature review due
to complications such as lung infection following elective surgery in a reviewed article. ¢

Hospital Building Physical Adjusment

Changes in the physical structure of the hospital were found to be one of the factors carried out by the
hospital to improve patient safety. Adjustments were made in the form of changing rooms and separating inpatient
rooms according to COVID-19 status, modifying operating rooms, and making hospitals free of COVID-19.

Changes to inpatient rooms and separating inpatient rooms according to COVID-19 status are carried out
by hospitals to improve patient safety during the COVID-19 pandemic. (01213232733 Senaration of treatment
rooms and delivery rooms for patients who were confirmed negative or positive for COVID-19 was also carried
out in the obstetrics and gynecology unit of a hospital in France during the COVID-19 pandemic to improve
patient and health worker safety efforts. M9 A review article on COVID-19 and Diabetes Mellitus explained that
during the COVID-19 pandemic changes to the patient's inpatient setting can be done by placing monitor iv pumps
and installing a long extension cord on insulin drip outside the patient's room to reduce the exposure to health
workers when monitoring. the condition of inpatients and can improve the quality of services, the safety of health
workers, and patient safety. ¢ Efforts to implement patient safety in the Pediatric Otolaryngology unit in inpatient
units are carried out by limiting patient companions, patients may only be accompanied by one companion who
is over 18 years of age which is intended to reduce cross contamination and minimize exposure to COVID-19. %
Efforts to control infection in patients undergoing total laryngectomy are carried out by placing the patient in an
inpatient unit with a negative pressure room and a HEPA filtered room. @2 The modification of the rules in the
inpatient room in the maternity unit of a tertiary academic hospital during the COVID-19 pandemic stated that
patients with confirmed or suspected COVID-19 were treated in isolation rooms, separated from newborns, and
should not be waited on or patients were allowed to be isolated in 1 room. with their baby but still wearing masks
and gloves, while COVID-19 negative patients may be accompanied by 1 watchman but no visitors, @3----(2),
Changes to inpatient rooms can also be made by changing stroke units including beds and equipment to treat
excess COVID-19 patients. ?7)

Hospital modifications or changes are made to improve patient safety during the COVID-19 pandemic.
(15.18.20-2232) A review article that analyzed 21 research articles stated that efforts to improve the safety of both
patients and health workers in the surgical unit were to separate the operating room for negative patients and the
operating room for positive patients and suspected COVID-19, limiting the number of health workers in the
operating room, including during the procedure. intubation and extubation only the anesthesia team is allowed in
the room, cleaning the equipment and operating room after the procedure and establishing a flow of patient transfer
back to the ward after surgery. ?? Another change in the operating room was found in the form of handling
suspected patients or those who were confirmed positive for COVID-19, surgery was carried out in a special
negative pressure room that has special access in and out of the room and is separated from other rooms to prevent
cross-infection. in Singapore. % Efforts to improve patient safety during the COVID-19 pandemic in trauma and
orthopedic units in the UK were carried out by dividing the operating room into dirty rooms and clean rooms.
Operations for trauma cases are carried out in a dirty room where the patient comes from the emergency room
and it is not clear about the status of COVID-19, while the cleanroom is for surgery for cancer patients to reduce
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the possibility of being exposed to the virus in immunocompromised patients. All patients were given an
explanation and informed consent regarding the risk of infection with COVID-19 during surgery. @Y One of the
articles that discuss handling cases of surgery and anesthesia in pediatric patients during the Covid-19 pandemic
made modifications to the operating room and flow of patients in the form of COVID-19 negative patients being
delivered to the operating room with one delivery person and after surgery, they were moved to a special room
for treatment. post anesthesia, while positive patients or suspected COVID-19 are transferred to the operating
room via the negative route without an introduction and the pathway, will be cleaned for each patient after surgery
will receive post-anesthesia observations in the operating room and then be transferred to the inpatient room. €
A review article regarding the modification of the tracheostomy procedure during the COVID-19 pandemic
suggested that the tracheostomy during the COVID-19 pandemic be carried out in a negative pressure room
because a positive pressure room can increase the risk of aerosols but if a negative pressure room is not available,
it can be replaced with a portable high pressure room. efficiency particulate air filtration (HEPA). 2 A literature
review that discusses the care of cancer patients and patients requiring surgery recommends limiting the number
of health workers in the operating room, separating the operating room for patients with suspected or positive and
negative COVID-19, the operating room is ideally negative pressure, there is a special area for use and removal
personal protective equipment, operating room doors that must be tightly closed, in and out of the operating room
must be controlled, providing hand sanitizer, cleaning the room after each operation is completed and giving
health workers time to shower, %

One article from the UK describes the perceptions and experiences of patients undergoing elective
procedures or surgery in 'COVID-19-free' hospitals during the COVID-19 pandemic. Making a private hospital a
hospital that does not treat COVID-19 cases or called a covid-free hospital and PCR swab screening examinations
on patients before elective surgical procedures are important points for patient confidence. As many as 60% of
patients are worried about undergoing an elective surgical procedure, 30% of patients delay surgery and 95% of
patients feel that the precautions implemented in 'COVID-19-free' hospitals have been well designed and
proportionate. The perception of patient safety during this operation shows that efforts to increase safety have
been well received by patients. ¢4

PPE Management

One of the implementations of patient safety during the COVID-19 pandemic is the use of adequate
personal protective equipment for health workers, patient personal protective equipment, and social distancing
practices in both outpatient, inpatient, and operating rooms.

Adequate use of personal protective equipment in inpatient units is found in the form of masks for patients
and health workers personal protective equipment in the form of surgical masks or N95 masks, eye protection or
face shields or powered air-purifying respirators (PAPR), medical gowns, gloves, surgical caps, and shoe covers.
Adequate personal protective equipment aims to reduce the risk of COVID-19 transmission between patients and
health workers. (101233 A hospital in Philadelphia added a set of personal protective equipment for health workers
when the Neonatal-Infant Airway Safety Program protocol or emergency airway protocol for neonates and infants
in the NICU was activated. The additional set of personal protective equipment contains N95 masks, eye
protection, medical gowns, and gloves. &9 A clinical recommendation in treating total laryngectomy patients
during the COVID-19 pandemic recommends the use of enhanced personal protective equipment for medical
personnel consisting of N95 masks and face shields or powered air-purifying respirators (PAPR), disposable
surgical caps, medical gowns, gloves, and shoe covers when handling laryngectomy patients whose status is
unknown, suspected or positive for COVID-19 status and laryngectomy patients are required to cover the
tracheostomy with a special filter and wear a surgical mask. Another thing that must be considered besides the
use of personal protective equipment is the process of using and removing (donning and doffing) personal
protective equipment. ¢2 Adaptation during the COVID-19 pandemic to improve patient safety at the OBGYN
unit in a hospital in France was carried out by providing surgical masks for all patients and health workers who
treat COVID-19 negative patients and providing N95 masks for health workers who treat suspected or positive
COVID-19 patients. The provision of masks aims to reduce the risk of COVID-19 transmission between patients
and health workers. @9 A Stroke Center in the United States also emphasizes the use of personal protective
equipment and inadequate medical personnel in treating patients to reduce potential exposure.  The same thing
was also found in a review article discussing the relationship between COVID-19 and diabetes mellitus, stating
that protection for health workers can be done by reducing exposure to patients and using adequate personal
protective equipment. €%

One of the implementations of patient safety during the COVID-19 pandemic in the operating room is the
use of adequate personal protective equipment for health workers in the form of surgical masks or N95 masks or
Filtering Face Pieces (FFP2/FFP3), eye protection or face shields or powered air-purifying respirators (PAPR),
controlled air-purifying respirator (CAPR), medical gown, gloves, surgical cap, and shoe cover. Adequate
personal protective equipment aims to reduce the risk of COVID-19 transmission between patients and health
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workers, (13.15-1820-22.32) A review article that analyzed 21 research articles stated that efforts to improve the safety
of patients and health workers when undergoing surgery can be done by using adequate personal protective
equipment (surgical caps, N95 or FFP2/FFP3 masks), medical gowns, gloves, eye protection or face shields and
PAPR for all cases, whether they are negative cases, suspected cases or positive cases of COVID-19. @@ The
pediatric surgery unit at Seattle Children's Hospital recommends the use of a controlled air-purifying respirator
(CAPR) which is a full-head helmet that can be used repeatedly to reduce the need for an N-95 mask. *” In
addition to the use of adequate personal protective equipment, a review article regarding the modification of
tracheostomy guidelines during the COVID-19 pandemic emphasized that medical personnel must understand the
proper system of wearing and removing personal protective equipment so as not to contract COVID-19. ©2 The
use of adequate personal protective equipment is important for health workers when dealing with surgical patients
during the COVID-19 pandemic due to the high risk of infection found in health workers who have poor hand
washing habits and the use of the wrong personal protective equipment. wearing and removing personal protective
equipment is also of particular concern to reduce the risk of COVID-19 infection. ¢®

One of the patient safety implementations carried out by hospitals during the COVID-19 pandemic in
outpatient settings was the use of adequate personal protective equipment in the form of masks and social
distancing practices. ¢10121316) The changes made by the Pediatric Otolaryngology unit were to add rules for
wearing masks for patients, only allowing 1 companion for patients, and social distancing practices were applied
by only allowing a maximum of 4 people in the elevator. * Strategies to control infections in mental hospitals in
Taiwan at the patient level are carried out by requiring the use of masks, improving hand hygiene, and
recommending vaccinations for patients. ® An article explains that laryngectomy patients who are going to the
hospital for control are required to cover the tracheostomy with a heat moisture exchanger (HME) device and are
advised to install a special antibacterial filter then cover it with a surgical mask or with a scarf and the patient is
required to wear a surgical mask to cover the mouth and nose. 2 A hospital in France also made regulations to
wear masks, especially surgical masks, for all patients who came to reduce the risk of transmitting COVID-19
between patients and health workers. 9 In addition to requiring patients to wear masks, outpatient services at the
hand and reconstructive microsurgery unit in Singapore apply social distancing in polyclinic waiting rooms and
outpatient waiting rooms only for patients. 16

Support System

During the COVID-19 pandemic, hospitals implemented several other support systems to improve the
implementation of patient safety, such as providing training and forming special teams and strategies to rationalize
the use of drugs and oxygen.

To improve the abilities and knowledge of hospital employees so that they can provide maximum service,
training is carried out, especially training on personal protective equipment, swab training, and telemedicine.
(89131535 Increased knowledge through training is carried out by mental hospitals in Taiwan by providing training
on infection control and prevention for all hospital employees, in addition to increasing knowledge, training can
provide psychological support. ® Amid time constraints, the Telemedicine Department of the University of
California San Diego managed to organize training on the flow and use of telemedicine which was attended by
more than 1000 health workers for 7 days. ®® Health workers receive training on using personal protective
equipment in a Singapore hospital to reduce the risk of transmitting COVID-19 infection to health workers and
maximize the care of COVID-19 patients. “ Online training on the use and removal of personal protective
equipment is carried out to reduce cross-contamination and minimize exposure to COVID-19. #® The training for
nasopharyngeal swab specimen takers was carried out at a hospital in the morning and in the afternoon they started
working due to time constraints when cases were very high. Training is provided through presentations and video
screenings and skills training in nasopharyngeal swab sampling and the use of personal protective equipment. ¢

Team formation, task reallocation, and scheduling for health workers found in several articles in this review
study have the aim of maximizing COVID-19 patient care and reducing patient exposure. ¢:2131516:35) The division
of the team with a special rotation schedule in the stroke unit at the University of California San Diego (UCSD)
during the COVID-19 pandemic was intended to maintain well-being, prevent burnout and reduce patient
exposure. @) A review article stated that one strategy for controlling infection in mental hospitals in Taiwan is
forming an infection control committee with doctors and nurses who specialize in infection control and scheduling
and redistributing staff to minimize the risk of transmission. © In the vascular surgery unit in a Singapore hospital,
reducing the risk of transmission of COVID-19 infection to health workers and maximizing the service for
COVID-19 patients, is done by forming a vascular surgery team consisting of inpatient and outpatient teams with
the same members and a duty cycle. certain tasks, relocating the duties of health workers to other units that are
more in need, eliminating annual leave, and making work from home regulations for administrative employees to
reduce the number of visits to hospitals. > One of the regulations applied to the maternity unit of a hospital in
California during the COVID-19 pandemic was the formation of a special team aimed at caring for the delivery
of COVID-19 patients on each shift consisting of nurses, doctors, and room operational staff so that patient care
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remained constant. maximally enforceable. ®® Scheduling of health workers is carried out by relocating health
workers from the Obstetrics and Gynecology unit in a hospital in France to units that need to maximize services
for COVID-19 patients and vaccination is also carried out on personnel to improve the safety of both patients and
health workers. @ The arrangement of human resources in the hand and reconstructive microsurgery unit in
Singapore is carried out by granting leave permission only when sick or in urgent need, and dividing health
workers into teams that treat cases in the pneumonia ward. ® The arrangement of human resources in the Pediatric
Otolaryngology unit is carried out by dividing the team into team A which is in charge of handling outpatients,
outpatients, and operations, and team B which is in charge of providing telemedicine services. The division of
teams where each team consists of 2-3 members and the schedule is rotated every week aimed at reducing cross-
contamination and minimizing exposure to COVID-19. ¢ A hospital created a system to improve the safety of
health workers in charge of taking nasopharyngeal specimens in patients with suspected COVID-19 and to
maximize sampling services by dividing a shift that runs for 2 hours into 2 sessions. The first session is for one
hour, one health worker is in charge of taking samples and one health worker provides education to patients, the
second session for one hour is then used for the disinfection process. Hospitals also provide psychological support
by providing questionnaires to assess the mental health of health workers regularly and provide counseling
facilities with professionals. © An article review wrote that one strategy that can be done is to transfer the duties
of health workers who are assigned to the stroke unit to handle COVID-19 patients in the ICU or other units. ©7

In the face of a shortage of drugs and oxygen amid increasing cases of COVID-19, the strategy to
nationalize the use of drugs and oxygen in the ICU and operating rooms during the COVID-19 pandemic was
carried out by anesthesiologists at a hospital in Singapore. The strategy is carried out by maximizing the use of
existing drugs, replacing opioid sedatives with regional anesthesia during surgery so that opioid sedatives and
oxygen consumption can be allocated to units that need it more, using alternative drugs that were previously not
commonly used, and minimizing the use of oxygen during anesthesia. %

CONCLUSION

The COVID-19 pandemic has become a new challenge in health systems around the world, including the
efforts of health facilities in patient safety culture. From the literature review that has been carried out above, it
can be concluded that the implementation of patient safety during the COVID-19 pandemic can be carried out
through initial screening, utilization of technology, reducing the risk of transmission, physical adjustment of
hospital buildings, personal protective equipment for all and support systems. The implementation of good patient
safety is an important goal of the health care system during the COVID-19 pandemic. The implementation of
good patient safety is an important goal of the health care system during the COVID-19 pandemic so that it can
improve the quality of patient care and protect health workers during the COVID-19 pandemic.
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