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Abstract: Objective: To improve the cooperation efficiency of an anti-epidemic team and achieve infection control and safety
management in an observation site by implementing the TeamSTEPPS (Team Strategies &Tools to Enhance Performance and
Patient Safety Course) program. Methods: There were 41 staff members from hospitals, the district government, a health
supervision institute, the Center for Disease Control and Prevention, public security, and hotels who participated in this program.
The course was taught by a master trainer certified by The Agency for Healthcare Research and Quality (AHRQ). The project
was evaluated by the Kirkpatrick Model which Including Level 1-reaction assessment (participants satisfaction), Level
2-learning assessment (team work attitude and cognition level), Level 3-behavior assessment (TeamSTEPPS tools and strategies
using in workplace) and Level 4- results assessment (infection rate of isolation personnel and staff, incidence of safe adverse
events, satisfaction of TeamSTEPPS practice in work). Results: After training and implementation of the TeamSTEPPS program,
participants’ attitudes, perception, knowledge, and skills regarding teamwork, team structure, leadership, situation monitoring,
mutual support, and communication had significantly increased (P < 0.01). Participants' satisfaction with the course was 99.02%
and the application of TeamSTEPPS tools was effective. The actual application satisfaction of staff was 100%. Until now, the
infection rate and the incidence of safety adverse events in this observation site were 0%. Conclusion: The TeamSTEPPS
program is an effective strategy to improve interprofessional teamwork at the observation site, which contributes to safe
COVID-19 management.
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1. Introduction

Since December of 2019, multiple cases of coronavirus
(COVID-19) have been found in Wuhan, Hubei Province,
China, and the epidemic has spread rapidly throughout the
whole country. As of January 8, 2021, a total of 85,002,000
confirmed cases have been reported throughout the world [1].
Shanghai has established medical observation sites
requisitioned by the government to provide overseas travelers
14 days quarantine. According to Chinese policies [2], all
personnel coming to Shanghai from overseas must undergo
isolation observation for 14 days, during which COVID-19
PCR detection will be conducted twice. People with
symptoms will be sent to a designated hospital for further
observation.

However, interprofessional team members at the
observation site are temporarily assembled from various
systems (including hospitals, the district government, health
inspection centers, the CDC, public security, hotels, etc.) In
the beginning, poor teamwork in the medical observation
units was observed. This included an unclear distribution of
labor, indistinct responsibilities, misunderstandings due to
different professional backgrounds, difficulties reaching
consensus, and interpersonal conflicts. These problems
threatened staff and patient safety and made it more difficult
to provide patient care.

The TeamSTEPPS program was adopted at the observation
site to improve team performance, control infection risk,
reduce errors, and ensure patient safety. TeamSTEPPS (Team
Strategies & Tools to Enhance Performance and Patient
Safety Course) is a course developed by the Department of
Defense (DoD) and The Agency for Healthcare Research and
Quality (AHRQ), which is dedicated to improving teamwork
among healthcare providers. Shanghai East Hospital
introduced this course in 2015. The mentor team was
composed of 19 AHRQ certified master trainers who have
educated more than 5,000 medical staff in the last five years.
Previous studies have shown that TeamSTEPPS training
improves infection prevention and control, enhances team
members' self-efficacy, reduces anxiety, improves monitoring
awareness and teamwork  skills (team structure,
communication, leadership, mutual assistance, and
monitoring), and significantly improves the ability to cope
with infectious diseases [3-5]. Therefore, we utilized the
TeamSTEPPS program at one observation site and achieved
good results.

2. Methods
2.1. Setting

Our setting was a five-star hotel with 329 rooms located
near the airport in Pudong, Shanghai. This hotel was one of the
earliest to be commandeered by the government as an
observation site in Shanghai. This site was chosen as the pilot
based on the following considerations: the team members
working at this site didn’t know one another, and thus

experienced communication problems and teamwork failures;
there was one master TeamSTEPPS trainer at this site, and she
was appointed team leader; and the governors in charge of
anti-COVID19 management at this site were looking for
efficient ways of leading multiple professionals as a team.

2.2. Participants

There were 41 staff members at the observation site who
participated in this program. They hailed from seven different
systems: hospitals, district government, a health supervision
institute, the CDC, public security, hotels, and logistics
support. All participants lived at the hotel. All of the
participants voluntarily agreed to take part in this program.

2.3. Methods

The TeamSTEPPS 2.0 training program was conducted by a
leader with master trainer certification from AHRQ, which
lasted for eight hours (Figure 1). The contents of this training
included: Team Structure, Communication tools (SBAR,
Call-Out, Check-Back, Handoff, and I PASS THE BATON),
Leadership (Brief, Huddle, and Debrief), Situation Monitoring
(STEP, Cross-Monitoring, and the I’'M SAFE checklist), and
Mutual Support (Task Assistance, Feedback, Advocacy and
Assertion, Two-Challenge Rule, CUS, and the DESC Script)
[6]. The teaching materials included PPT, videos, and the
Pocket Guide of Team Strategies & Tools to Enhance
Performance, which was authorized by AHRQ and translated
by Shanghai East Hospital.

Figure 1. TeamSTEPPS program training.

2.4. Project Implementation

2.4.1. Application

The team members actively applied the TeamSTEPPS
tools in their work. The master trainer monitored team
performance, gave feedback and guidance, and continuously
enabled the whole team to improve their teamwork by using
five main skills: team structure, communication, leadership,
mutual assistance, and monitoring [7]. For example, the
division of labor was clearer after training. The medical staff
was responsible for admitting and arranging isolators (Figure
2). The hotel staff was responsible for food delivery and
garbage disposal (Figure 3), while the CDC staff was
responsible for data collection and reporting. The public
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security staff was responsible for isolator safety, the health
supervision staff was responsible for disinfection monitoring
(Figure 4), while government staff was responsible for
receiving information about the isolators. The isolators
uploaded their body temperature through an app twice a day
and promptly reported their signs and symptoms. Close
contacts had their temperature taken and symptoms inquired
about by medical staff (Figure 5).

(a) (b)

Figure 2. Admitting and arranging the isolators.

(a) (b)

Figure 3. Food delivery and garbage disposa.

Figure 5. Monitoring temperatures and related symptoms.

2.4.2. Evaluation

We used the Kirkpatrick Model to evaluate program
effectiveness [8]. The Kirkpatrick Model divides the training
effect into four progressive levels based on the depth and
difficulty of the evaluation. The first level is the reaction
evaluation. The TeamSTEPPS course training satisfaction
questionnaire was issued at the end of the training.

The second level is the learning evaluation. The Teamwork
Perceptions Questionnaire (T-TPQ) and the Teamwork
Attitudes Questionnaire (T-TAQ) were issued before and after
training. T-TPQ includes five dimensions: structure, leadership,
situational monitoring, mutual assistance, and communication,
with a total of 35 items. The higher the score, the higher the
team’s cooperation abilities. T-TAQ is also a Likert 5-point
scale with 30 items in five dimensions. The Cronbach's alpha
coefficient for T-TPQ and T-TAQ were 0.949 and 0.938,
respectively, and the test-retest reliability was 0.959 and 0.964,
respectively. The construct validity was good [9].

The third level is the behavior evaluation. The team leader
assessed team performance four weeks after training
according to the TeamSTEPPS team performance evaluation
form. The team leader also provided feedback and guidance.

The fourth level is the result evaluation. This included an
evaluation of the infection rate of isolation personnel and
staff, the incidence of adverse events, and results of the
TeamSTEPPS tools application satisfaction questionnaire.

2.5. Data Analysis

Descriptive statistics were used for general information and to
calculate a percentage, mean, standard deviation, etc. The t-test
was used to compare data before and after the training. All tests
were considered significant with a threshold of 0.05%.

3. Results

3.1. General Demographic Information

From March 8 to April 3, 2020, the master trainer instructed
41 staff at the observation site (Table 1).

Table 1. General Demographic Information.

Item Content Number Proportion (%)
Male 22 53.66
Gender Female 19 46.34
Age 20-30 11 26.83
31-40 22 53.66
41-50 8 19.51
Doctor 5 12.20
Nurse 9 21.96
Government officer 4 9.76
Profession Health supervisor 1 2.44
CDC 5 12.20
Police officer 5 9.76
Hotel 4 12.20
logistics support 8 19.48
Education High School 7 17.07
o College 9 14.63
Undergraduate 16 46.34
Postgraduate 9 21.96
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3.2. Kirkpatrick Model Level 1 - Reaction (TeanSTEPPS (Fiureg 6). Participants indicated that the TeamSTEPPS

Training Satisfaction) course was professional, practical, and improved their
competencies. They reported that the teamwork tools were
easy to understand, which facilitated communication and
clarified their responsibilities.

All 41 participants provided feedback after the class. The
results showed that the participants' satisfaction (including
strongly agree and agree) with the course was 99.02%

TeamSTEPPS course training satisfaction
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Figure 6. TeamSTEPPS training satisfaction (%).
3.3. Kirkpatrick Model Level 2 — Learning (Differences in Teamwork Perceptions and Attitudes Before and After Training)

The Teamwork Perceptions Questionnaire (T-TPQ) and Teamwork Attitudes Questionnaire (T-TAQ) were used to assess
learning (Table 2 and Table 3). After training, participants’ attitudes and perceptions towards team structure, leadership,
situation monitoring, mutual support, and communication had significantly increased (P < 0.01).

Table 2. Team members’ perceptions pre- and post-training (x+s).

Team structure Leadership Situation monitoring  Mutual support Communication
Pre-training 28.23+3.13 29.65+4.51 29.31£5.90 28.38+5.49 29.35+5.77
Post-training 32.88+6.80 32.08+4.55 31.19+4.96 31.19+4.60 30.92+4.44
t 3.00 7.20 6.29 5.63 6.37
p 0.01 0.00 0.00 0.00 0.00

Table 3. Team members’ attitudes pre- and post-training (x £s).

Team structure Leadership situation monitoring mutual support communication
Pre-training 24.92+4.76 25.04+5.79 25.73+£5.26 20.31+2.95 24.31+4.05
Post-training 28.00+2.86 28.5+2.89 28.19+2.88 20.81+2.87 26.08+2.58
t 2.73 2.64 3.55 4.42 3.95
p 0.01 0.01 0.00 0.00 0.00

3.4. Kirkpatrick Model Level 3 — Behavior (Implementation of TeamSTEPPS Tools and Strategies at the Observation Site)

3.4.1. Clarifying the Team Structure

All staff lived onsite and met briefly twice a day. The management structure included one team leader, two deputy team leaders,
and one secretary. All of the team members were divided into 14 groups according to work requirements. Each group had one
team leader (Figure 7).
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Figure 7. Organization structure of the observation site.

3.4.2. “SBAR” as a Daily Communication Model

Before the training, there were many communication
problems, including incomplete or lost information and
complaints without constructive comments, which lead to
confusion and arguments. Therefore, the team leader required
that all team members use the SBAR
(Situation-Background-Assessment-Recommendation) tool in
their daily communication. SBAR reduced incomplete, unclear,
and imprecise communication [10]. This tool allowed members
to quickly engage in structural thinking and expression.

3.4.3. “Brief, Huddle, and Debrief” for Mental Sharing

The concept of a “Brief” in the morning and a “Debrief” in
the evening allowed for plan sharing, problem-solving, and
the organization of daily work. During these meetings, team
members could discuss any problems. “Huddle” was used for
emergent events. These three tools prevented errors, ensured
safety, and improved work quality.

3.4.4. “STEP” to Monitor High-risk Personnel

“STEP”, a tool for situation monitoring, includes four
components: the status of patients, the status of team members,
the environment, and progress towards a goal [11]. We used
STEP to monitor high-risk isolators, including the elderly,
young children and infants, and those with chronic diseases
(hypertension and diabetes), mental illness (claustrophobia
syndrome, anxiety, and depression). Medical staff called these
patients every day to confirm their health condition. An
ambulance was called immediately if necessary. Adverse
safety events did not occur onsite in these high-risk groups.

3.4.5. “I’M SAFE Checklist” for Self-monitoring

Staff had to monitor and report their temperature twice a
day. Members used the “I’'M SAFE checklist” , which
included monitoring temperature, symptoms, and mental
status. One member of the medical staff collected this

information and reported on it at the daily debrief meeting.
The team leader was aware of any reported symptoms, and
measures could be carried as soon as possible.

3.4.6. “CUS” for Interpersonal Conflicts [12]

We used “CUS” to express concerns about several unsafe
incidents. CUS indicates “I am Concerned, I feel Uncomfortable,
and this is a Safety event.” On March 31, a staff member from
the CDC indicated that isolation time calculation was not
accurate, as it should be accurate to hours, not days. He used the
CUS to express his opinion. All of the team members discussed
this issue in the debrief meeting. The staff member emphasized
that this issue was related to infection prevention and safety
management, and insisted that the current procedure be adjusted.
After his persistence and explanations, all of the team members
agreed to change the process. To ensure safety, everyone should
be encouraged to use the “CUS” tool to "Stop The Line" when
they discover safety concerns.

3.5. Kirkpatrick Model Level 4 — Results Evaluation

Figure 8. COVID-19 PCR tests.

From March 8 to April 3, 2020, team members admitted 702
isolators, including 33 individuals from foreign countries and 11
close contacts. COVID-19 PCR tests were carried out before the
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staff and the isolators left the site (Figure 8). The infection rate
onsite was 0%. The incidence of adverse safety events was 0%,

and the satisfaction score regarding the practical application of
the TeamSTEPPS tool was 100% (Figure 9).

TeamSTEPPS tool application satisfaction
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Figure 9. Satisfaction regarding the practical application of the TeamSTEPPS tools (%).

4. Discussion
4.1. TeamSTEPPS Improves Cooperation and Teamwork

The World Health Organization (WHO) declared the
outbreak of the novel coronavirus (2019-nCoV) a public
health emergency of international concern [13], which poses a
great challenge to each nation’s healthcare system. An
efficient interprofessional team is required for infection
prevention and control and adequate safety management at
COVID observation sites. Our research confirmed that the
TeamSTEPPS 2.0 course improved the performance of a
temporary assembly team. TeamSTEPPS tools and strategies
were used to improve cooperation and promote the members’
perceptions and attitudes regarding teamwork (P < 0.01). No
staff infections or adverse safety events occurred.

4.2. Implementing the TeamSTEPPS Program

The key points of successfully implementing the
TeamSTEPPS training program in an observation site are:

1) emphasize infection control and safety management
through training [14], and require members to follow this goal
at all times;

2) integrate all relevant members into the team and
encourage self-driving initiatives;

3) the master trainer must oversee training and support team
members in using the TeamSTEPPS tools and strategies; and

4) a clear division of labor, quick feedback, and timely
adjustments effectively promote team cooperation.

We found that the TeamSTEPPS tools helped create a
workplace safety culture.

4.3. Limitations and Future Training

Satisfaction with the TeamSTEPPS training reached
99.02%. Some members were not satisfied with the teaching
equipment, and limited teaching conditions meant that the

teaching methods were often based on oral techniques. Games,
scenario simulations, and other methods could not be carried
out. However, relevant research shows that simulation
teaching improves team cooperation training [15]. Also,
members without a medical background lacked personal
protection and infection control knowledge, including the
concepts of 'clean area", "semi-polluted area,” and
"contaminated area." Although we arranged for a training on
personal protective equipment (PPE) for all members (Figure
10), but cross-contamination still occurred. In the future,
videos on this topic should be used in the course. In addition,
cases of personal protection failure combined with teamwork
tools like cross-monitoring and mutual support may generate
interest in future training.

(a) (b)

Figure 10. Personal protective equipment (PPE) training.

5. Conclusion

This is the first time that the TeamSTEPPS program has
been used outside of a hospital or medical school. As the
global epidemic spreads, observation sites become an
important part of COVID-19 infection control and safety
management. After implementing the TeamSTEPPS concept,
teamwork, cooperation, and the safety culture significantly
improved at the observation sites. Participants’ attitudes,
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perception, knowledge, and skills regarding teamwork, team
structure, leadership, situation monitoring, mutual support,
and communication had significantly increased (P < 0.01).
Participants' satisfaction with the course was 99.02% and the
application of TeamSTEPPS tools was effective. The actual
application satisfaction of staff was 100%. Until now, the
infection rate and the incidence of safety adverse events in this
observation site were 0%. This suggests that TeamSTEPPS
could enhance patient safety, especially in high-risk
environments such as isolation observation sites.
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