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ABSTRACT

Background: Teamwork plays a pivotal role in patient care and safety promotion.
"TeamSTEPPS Teamwork Attitudes Questionnaire" (T-TAQ) aims to the assessment of
attitudes of care providers regarding teamwork when enrolled in a series of
TeamSTEPPS-based scenarios; among them, cooperation in mass casualty scenarios,
medical error simulations, and other virtual learning experiences. However, the use of
T-TAQ could be expanded into the evaluation of medical students' collaboration
capacity in a series of educational tasks such as the management of a simulated clinical

scenario within the context of a university course.

Aim: To prospectively explore teamwork performance of Greek medical students in
simulated clinical scenarios in the undergraduate course of Ophthalmology.

Methods: This is a prospective, descriptive study. All fifth-year medical students
attending the undergraduate course of Ophthalmology were asked to form teams, each
one had to select a simulated clinical ophthalmological scenario and present the
outcomes of their project. Scenarios were case reports from patients that visited the
outpatients’ service of the Department during the previous six months. A custom Greek
version of the T-TAQ containing 29 5-scale Likert-type items in five subscales (team
structure, leadership, situation monitoring, mutual support and communication) was
used to evaluate students’ attitudes on the overall procedure. T-TAQ scores were

evaluated with gender, residence and other parameters.

Results: 102 students participated in this project. Students presented average total T-
TAQ score (3.48+0.99) with non-significant differences regarding gender (p=0.38) and
residence (p=0.58). Non-significant differences were detected for all subscale scores, as
well (all p>0.05). Significant correlation was detected between team project performance
and team structure (R?=0.375, p=0.04), mutual support (R?=0.463, p=0.02), and total T-
TAQ score (R?=0.349, p=0.05). Additionally, readiness to form teams showed significant
correlation with total T-TAQ score (R?=0.512, p<0.01) and project performance
(R?=0.444, p=0.01). However, non-significant correlation was identified between T-TAQ
score and students’ final grades in the Ophthalmology course (R?=0.015, p=0.28).

Conclusion: Greek medical students demonstrated average T-TAQ scores. Medical
schools should also focus on the development of collaboration skills for their medical
students and possibly enroll teamwork initiatives to their curricula.

Keywords: Medicine; Medical Education; Communication; Leadership; Collaborative
Learning; Patient Simulation
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Introduction

It is a truism that teamwork plays a pivotal role
in patient care and safety promotion'. There is
no doubt that effective team communication
and coordination can improve patient
World Health Organization

(WHO) suggests that poor communication

outcomes?3.

among health care professionals constitutes
one of the primary causes of medical errors”.
According to the 1999 US
Medicine (IOM) report To Err Is Human,
annual patient deaths from medical errors in
the USA were estimated between 44,000 and
98,000°. Medical error fatalities have steadily
risen and in 2013 they were estimated to
400,000°. Further to the potential devastating
impact on patients' health, medical errors’

Institute of

economic impact on National Healthcare
Systems (NHS) is equally important. The
International Society for Pharmacoeconomics
and Outcomes Research (ISPOR) reported
that, in 2009, the total
measurable medical errors in the US was over

annual cost of

$1 billion and the mean cost per error to the
hospitals was $892.

As a
improve the

result, introducing strategies that

structure and quality of
information exchange is of vital importance
for NHS settings®'™. The organization and
training of innovative multidisciplinary teams
of physicians, nurses and other paramedical
staff is necessary'. The efficiency and
performance of these multidisciplinary teams
can be evaluated with specific tools and
methods. For instance, the Mayo High
Performance Teamwork scale (MHPTS) is a 16-
item scale that measures in a brief, practical

and reliable way crisis resource management

(CRM) skills to assess the teamwork
performance as well as the effectiveness of
team training'. Other self-assessment

instruments for the evaluation of the

behaviour of multidisciplinary teams of care

providers are available, as well""314,

A prevalent teamwork-training program is the
TeamSTEPPS®
Enhance Performance and Patient Safety)'™.

(Strategies and Tools to
This program was developed in 2006 by the
Agency for Healthcare Research and Quality
(AHRQ) in collaboration with the Department
of Defense (DoD)". The TeamSTEPPS® was
designed to improve participant knowledge,
attitudes and skills in different core areas in
order to reduce medical errors and promote
patient safety. Within this context, a specific
tool, "TeamSTEPPS Teamwork
Attitudes (T-TAQ) was
constructed to measure attitudes towards the

named

Questionnaire"

core components of teamwork in healthcare
that are captured within TeamSTEPPS®".
Specifically, this questionnaire consists of five
core components: team structure, leadership,
situation monitoring, mutual support, and
communication'” "%,

T-TAQ use in clinical settings aims to the
assessment of attitudes of care providers
regarding teamwork when enrolled in a series
of TeamSTEPPS-based scenarios;

them, cooperation in mass casualty scenarios,

among

medical error simulations, and other virtual

1720 Consequently, the

learning experiences
T-TAQ can be used to evaluate particular
needs within health units or health care
institutions as well as the effectiveness of the

TeamSTEPPS intervention programs?'.
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However, apart from the assessment of
attitudes in clinical settings, the use of T-TAQ
could be expanded into the evaluation of
medical students' collaboration capacity in a
series of educational tasks such as the
management of a simulated clinical scenario
within  the context of a university
course''8222 |n order to address successfully
medical students

the clinical scenario,

working in groups should present a number of

skills.

ingenuity as well as creativity consist some of

Professionalism, demonstration, and

the most important skills that should be
presented. Additionally, other skills are critical
as well; among them verbal and visual
communication, credence and confidence,
teamwork and the collaborative effort®.
Unfortunately, the majority of medical
schools’ curricula primarily focus on the
development of clinical skills and professional
conduct for their medical students and
neglect the cultivation of communication skills
and team-working spirit. Therefore, the
majority of medical doctors have actually no
systematic training in their undergraduate
studies in order to become an efficient
member of medical or multidisciplinary team
in a hospital setting. Within this context,
primary objective of this study was to explore
teamwork performance of Greek medical
students in a simulated clinical scenario in the
undergraduate course of Ophthalmology and
correlations with

explore  potential

demographic and other parameters.

Materials and Methods

Settings
This is a prospective, descriptive study that

was conducted at the Department of

Ophthalmology in the University Hospital of
Alexandroupolis, in  Greece, between

December 2018 and May 2019.

Participants
All fifth-year medical students attending the
undergraduate course of Ophthalmology at
the Medical School of Democritus University
were enrolled in the study. Students were
assigned a compulsory project, explained as
follows (figure 1):

a) students were asked to form twenty teams
of five or six participants,

b) each team had to appoint a team
coordinator,

c) team coordinators had to assign exact tasks
(roles) for each group member. The tasks for
each member were literature review,
presentation development in Keynote or
Powerpoint, oral presentation, critical review
of project.

d) teams had to select a simulated clinical
scenario from a predefined pool of twenty
scenarios of equal difficulty. Scenarios were
case reports from patients that visited the
outpatients’ service of the Department during
the previous six months. Student teams had to
detailed

differential diagnosis, testing, therapeutic

provide information on  the
proposal, and a literature review of the
underlying disease. For example, “a 20-year-
old female, contact lens user visited our
service with red eyes and itching”.

e) teams had to present the outcomes of their
project to the staff of the department in a
Powerpoint or Keynote presentation and

respond to potential questions.
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Figure 1. Project methods

Team formation

Project
methods

Appoint team coordinator

Coordinator assigns roles to members

Select scenario from the list of available scenarios

Prepare literature review, differential diagnosis, propose clinical,
imaging, laboratory tests, propose treatment and follow-up schedule

Each member responds to the online T-TAQ questionnaire

Present to the staff of the Department. Respond to potential questions

Teams were allowed a maximum of five days
to declare at the Department’s Secretariat
their team formation, team coordinator and
member roles. Only then, they were allowed
to select a simulated scenario. When a team
selected a scenario, it was removed from the
pool of available scenarios. The earlier the
teams registered to the Secretariat and
the higher their

readiness to form teams was considered.

selected their project,

Data collection = Instrument

All teams were allowed 3 weeks to complete
their projects. Each team’s performance was
evaluated by the staff of the department in a
scale from 1 to 10 (excellent). Prior to the team
presentation, each team member was
provided with a webpage link that directed to
an online survey regarding his/her attitudes
on the overall procedure. The survey was
based on a custom Greek version of the T-

TAQ that contained 29 5-scale Likert-type

items in five subscales: team structure (6

items), leadership (7 items), situation
monitoring (6 items), mutual support (6 items),
and communication (4 items). T-TAQ total and
subscale scores were evaluated with gender,
permanent residence, scenario score, final
grade in the course of Ophthalmology and

readiness to form their team.

Statistical analysis

All data were collected in a database (Excel,
Microsoft, Redmond, WA, USA) and analysed
statistically with the SPSS software version
20.0 for Windows (SPSS Inc., IBM Corp.
Chicago, lllinois, USA). Data distribution was
evaluated using Shapiro-Wilk test. Normally
distributed  data

independent samples Student’s t-test. Non-

were assessed  with
normally distributed data were assessed with
Mann-Whitney U test. All statistical tests were
two-tailed. P-values lower than 0.05 were

considered statistically significant.
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Results participated in the groups’ formation and

All one hundred and two fifth-year medical
the

course

students  who  registered  for

undergraduate  ophthalmology

the Detailed
demographic data of students are presented
in table 1.

completed project.

Table 1. Study participants

Parameters

Students (n)

102 (41 men, 61 women)

(mean = SD)

Age (years) (mean * SD) 23.5+0.7
Residence (n) Urban: 28, Rural: 74
Exam score in the course of Ophthalmology (range 0-10) | 7.94 £ 0.75

n: number of students; SD: Standard Deviation

Overall project score, total T-TAQ and
subscale scores are presented in table 2.
Students presented average total T-TAQ
(3.48 =
differences regarding gender (p = 0.38) and
(p = 0.58).

differences were detected for all subscale

score 0.99) with non-significant

residence Non-significant

scores, as well (all p > 0.05). Correlations of

the total T-TAQ and subscale scores with
team’s project performance are presented in
table 3. Significant correlation was detected
between team project performance and team
structure (R? = 0.375, p = 0.04), mutual
support (R? = 0.463, p = 0.02), and total T-
TAQ score (R?= 0.349, p = 0.05).

Table 2. T-TAQ scores according to sex and residence (mean = SD)
Parameters Gender Residence
Male Female p value| Urban Rural p value

Project performance score | 6.65 +0.74|7.06 +0.76 |0.16 7.02+0.71| 6.90+0.80| 0.70
Team structure score 3.23+1.04|3.53+0.73 |0.34 3.26 £0.92| 3.51+£0.81| 0.44
Leadership score 3.37+1.14|3.82+0.27 |0.24 3.59+0.60|3.73+0.71 | 0.61
Situation monitoring score | 3.28 + 1.07 | 3.43 £ 0.72 | 0.65 3.33+£0.60|3.40+£0.91 | 0.83
Mutual support score 3.22+1.12|3.42+0.84|0.57 3.11+£0.90 | 345+x0.93|0.35
Communication score 3.42+0.94|3.53+0.93(0.76 3.36 £0.88| 3.55+0.95| 0.60
TOTAL T-TAQ score 3.33+1.01 |3.58 +£0.60 |0.38 3.39+0.64|3.55+0.78 | 0.58

SD: Standard Deviation; T-TAQ: TeamSTEPPS Teamwork Attitudes Questionnaire
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Table 3. Correlation between T-TAQ scores and project performance score

Project performance score

R? p value
Team structure score 0.375 0.04°
Leadership score 0.054 0.85
Situation monitoring score 0.134 0.62
Mutual support score 0.463 0.02°
Communication score 0.127 0.29
TOTAL T-TAQ score 0.349 0.05°

T-TAQ: TeamSTEPPS Teamwork Attitudes Questionnaire

P < 0.05

Readiness to form teams showed significant
correlation with total T-TAQ score (R?= 0.512,
p < 0.01) and project performance (R?= 0.444,
p = 0.01). In fact, the first five teams which
registered at the Department’s Secretariat
had significantly better total T-TAQ (3.74 =

1.21, 3.17 £ 0.86, p = 0.03), team structure
(3.91 £ 0.83, 3.01 £ 1.21, p = 0.04), mutual
support (3.72 = 1.06, 2.99 = 1.23, p = 0.01)
and communication scores (4.02 = 0.75, 3.03
* 0.99, p = 0.01) than the last five ones (table
4).

Table 4. T-TAQ scores according to the readiness to form teams (mean + SD)
Parameters Groups 1-5 Groups 15-20 p value
Project performance score 7.65 +0.89 6.35+1.02 0.01°
Team structure score 3.91 £0.83 3.01 = 1.21 0.04°
Leadership score 3.62 = 1.01 3.44 £0.95 0.14
Situation monitoring score 3.42 = 0.85 3.28=1.02 0.23
Mutual support score 3.72 £1.06 2.99 £1.23 0.01°
Communication score 4.02=0.75 3.03 £0.99 0.01®
Total T-TAQ score 3.74 £1.21 3.17 £0.86 0.03°

SD: Standard Deviation; T-TAQ: TeamSTEPPS Teamwork Attitudes Questionnaire

bP < 0.05

However, non-significant correlation could be
total T-TAQ
score and their final grades in the course of
Ophthalmology (R?= 0.015, p = 0.28).

identified between students’

Discussion
Team is defined as a collection of individuals

who are interdependent in their tasks, who

share responsibility for outcomes, who see
themselves and who are seen by others as an
intact social entity embedded in one or more
larger social systems and who manage their
relationships across organizational borders®.
Different kinds

Healthcare Systems; among them, the project

of teams are found in

(ie. quality improvement teams) and the
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management teams (ie. geriatric medicine

teams)?.

On the other hand, teamwork in care delivery
systems is defined as the “interaction or
health

professionals who work interdependently to

relationship of two or more

"0 Teamwork

provide care for patients
implies that all team members are mutually,
but not necessarily equally accountable to
provide care?. Therefore, physicians should
identify themselves as members of a team
that: are mutual dependent, are working
collaboratively for patient-centered care, and
share information, which leads to shared

decision-making.

Care provision in the 21% century has
undergone tremendous development. In
clinical settings, high-end technology is used
for the prevention, the diagnosis and the
therapy of diseases. In order to address the
mandates of modern medicine, physicians
depend heavily on other physicians, nurses,
rest of care

operators, clerks and the

providers. Inability of any physician to
become an effective collaborator increases
the risk of medical error and contributes

significantly to suboptimal outcomes?.

Furthermore, due to the rising prevalence of
patients with chronic conditions that need
multiple dimensions of care, healthcare
professionals should be able to work in teams
properly. These patients need to be treated
holistically by different professionals, whose
collaboration is vital in order to achieve the
best outcomes for the patient®.

Literature

suggests that specific

competencies that promote collaboration can

be learned?*°. Unfortunately, the majority of
medical schools focuses almost solely on the
clinical skills development for their students
and neglect the cultivation of collaboration
competencies® 2. As far as medical students'
communication skills are concerned, they are
taught extensively how to communicate with
patients but they receive no guidance on how
to cooperate with peers®.

Within this context, primary objective of this
study was to evaluate the capacity of a series
of teamwork competencies in our Medical
fifth-year
assigned a

School’s students who were
compulsory project in the
undergraduate course of Ophthalmology.
Each project constituted a simulated scenario
of a patient seeking care in an outpatient’s
ophthalmology setting. We selected the T-
TAQ questionnaire since it is a prevalent tool
for assessing teamwork performance in

clinical settings.

Certain interesting conclusions derive from
the outcomes of our study. Medical students
presented average scores in all subscales and
in the total T-TAQ scores. Non-significant
differences could be identified between men
and women and between urban or rural
residents. Aforementioned outcomes were
expected, since no specific teamwork course

exists in our schools’ curriculum.

However, teams that presented higher T-TAQ
scores presented also better scores in their
compulsory project. Consequently, this fact
proves that better teamwork performance was
associated with improved overall
management of the scenario they selected.

The primary contributors for the improved
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performance were the team structure and the

mutual support. It is known that team
structure is a fundamental prerequisite for
effective team performance. In our case,
students were freely allowed to populate
teams based on their own criteria. For those
teams that all their student-members were
voluntary enrolled, group coherence was
ensured, and coordinator appointment and
task assignment became an easy and fast
process. These teams were the first to register
to the Department’s Secretariat and select
their project. For the remaining teams, group
formation, coordinator selection and tasks
assignment were not an easy process, so
these teams were the last to register. The
latter teams presented significant lower
scores in T-TAQ, in almost all subscale scores,

and in project performance.

It should be mentioned that no significant
correlation could be detected between the
student’s overall grade in the course of
Ophthalmology and his/her T-TAQ score.
Aforementioned finding indicates that the
syllabus structure and the examination of
course is solely based on the student’s
individual effort and performance and does
not take into account potential collaboration
competencies.

Nevertheless, the curriculum of the medical
schools should foster group dynamics and
mutual support, develop critical thinking,
improve communication, leading and, in
general, teamwork skills, as well as motivate
learners to explore their hidden capacities of
self-confidence and self-directed learning®.

In order to achieve this outcome, a

collaborative environment within medical

school should be created where ideas are
shared and discussed. Without teamwork
skills
students can develop a competitive and

cultivation during medical school,
individualistic behaviour, which could affect
their future patients' care. It is demonstrated
that the educational program of medical
schools should be enriched with methods that
promote student collaboration in order to
create future physicians who are able to

cooperate effectively?.

Literature review returned no studies with

similar methods, so we cannot directly
compare our outcomes with former reports.
However, TeamSTEPPS® training of health
professional students followed by different
medical error simulation sessions has been
reported. The T-TAQ has been used to
evaluate changes in the attitudes of
participants toward teamwork before and
after training and simulation scenarios.
According to Motycka et al? significant
improvement in  medical, nursing and
pharmacy students’ attitudes was observed
after training in all five teamwork categories
(team situation

structure,  leadership,

monitoring, mutual support and
communication). Additionally, in
study?, a presentation of the TeamSTEPPS®

curriculum in a Virtual Learning Environment

another

and the completion of three scenarios by
health professional (nursing, occupational
therapy, medical, and social work) students
took place. Significant changes were found in
students’ attitudes in the four categories of
situation mutual

leadership,

monitoring,

support and communication (p < 0.05)
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between the answers in the T-TAQ prior to
and after the completion of the scenarios.

Another
obstetric

simulated  scenario  regarding

emergency involving the
management of dystocia and hemorrhage in
a young woman has been described®. Thirty-
five transdisciplinary women’s health students
including nurse practitioner and physician
assistant students, undergraduate nursing,
medical students, and obstetrics-gynecology
residents collaborated with each other.

Following the scenario completion, a
significant increase in collaborative attitudes
for mutual support and communication was
observed in comparison with the pretest
scores. However, no significant increase was
found in attitudes for structure, situation
monitoring  and Finally, a

leadership.
significant improvement in a large-scale
interprofessional TeamSTEPPS-based training
involving four student professions has been
reported®.  Specifically, team structure,
situation monitoring, mutual support and
communication among TeamSTEPPS® skills
showed a significant attitudinal increase

compared to preassessment scores.

Conclusion

Among the objectives of the present study
was to explore the teamwork performance
among medical students, and provide data
that could be used both for
comparative trials in other Schools and to

similar

determine the efficacy of integrated
teamwork courses. Greek medical students
demonstrated average T-TAQ scores. As a
further to the

result, it seems that

development of clinical skills, medical schools

should focus on the development of
collaboration skills for their medical students
and possibly enroll teamwork initiatives to

their curricula.
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