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ABSTRACT

This systematic review presents the factors that influence teamwork communication, when using clinical
pathways, and the relationships between these factors. These factors will support and promote teamwork
communication when using clinical pathways. Extensive research was conducted on four databases,
including Medline, Scopus, science direct, and Google scholar. From this search, we identified three
dimensions of factors that influence teamwork communication, namely (teamwork, tasks and context) and
every dimension has its own factors. A set of indicators and factors influence teamwork communication,
and these factors are classified into three dimensions based on the systems theory, namely input, process
and output. The factors that are investigated in this study have a positive influence on teamwork
communication, and these factors will be used as guidelines for developing a framework for implementing
clinical pathways that support teamwork communication in the healthcare domain.
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1. BACKGROUND is described and explained by the system theory
based on input, process, and output. The
effectiveness of teamwork can be shown as an
interaction between teamwork input, teamwork
processes and teamwork output [7].

Teamwork communication in the healthcare
domain is an essential process required for
delivering a high quality of healthcare, and there
are three dimensions of factors that influence
teamwork  communication. These  include
Teamwork, Task and Context [1]. A report of the
Institute of Medicine (IOM) shows that 70% of
medical errors relate to teamwork communication,

In this paper we investigated the factors that have
an effect on teamwork communication in the
healthcare domain, based on the systems theory
model (Input-Process-Output) [3, 5, 8].

and 30% relate to other factors [1-3]. Teamwork
communication is a complex process in the
healthcare sector, because of the dynamic context
of healthcare. Teamwork communication can be
defined as “the process by which information is
exchanged between individuals or computers,
through the use of a commonly accepted set of
symbols”[4]. There is a relationship between
healthcare quality and an improvement in
teamwork communication, and this relationship has
a positive impact on patient outcomes [3, 5].

Teamwork in healthcare is defined as a dynamic
process linking two or more health professionals
with complementary backgrounds and skills,
sharing common health goals, and exercising
concerted physical and mental effort in assessing,
planning, or evaluating patient care [6]. Teamwork
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Task is one of these dimensions of factors that
affect teamwork communication. Task has
attributes, and these have influence on teamwork
communication, especially on familiarity, urgency,
congruence, stability, risk, and certainty[1]. Well-
structured tasks will support the certainty of
decision making processes. A task has two
processes based on types of conflicts, one for
content and another one for task processes, and
tasks processes effect the patient outcomes[1, 7].
Table 1 explains the main types of tasks.
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Table 1: Types of Tasks

Task type Explanation

Collaboration needs to be
undertaken within a short time —
this can include face-to-face
interaction, telephoning, email,
fax, and other mediums.

Urgency

As a measure of the amount of
mental and physical effort needed
for achieving the goal, this type of
task has three aspects:

Complexity

v’ Structural certainty;

v Information  processing
requirements;

v Interdependency.

The complexity task type requires
technology to be undertaken.

Sensitivity | The need to protect task-related
information from being disclosed

to others.

The identification of task types is needed, in
order to explain how every type of task will be
performed and achieved, and which factors and
indicators affect the tasks.

Context is another dimension of factors that
affects teamwork communication. The context
dimension has its factors and indicators, such as
equipment, management support and others, that are
explained in Table 2. Reliability is one of the most
important characteristics of tasks. Reliability means
that task information should be available,
accessible, and accurate for patients’ information.
In this situation, hospitals must offer other options
for teamwork communication and collaboration [9-
12]. There are few studies on teamwork
communication within the healthcare domain.
Therefore there is a need to study teamwork
communication, and to identify the suitable types of
communication between teams needed to improve
healthcare quality [13][13]. Moreover, healthcare
providers have to deploy advance technologies and
solutions for teamwork communications. The two
types of communication, namely Synchronous and
Asynchronous, are poor mediums of

communication that the teams need in order to
support their tasks, because effective teamwork
communication needs complete knowledge about
patient situations. For that reason, there is a need
for new media for communication between teams,
based on new trends of ICT (Information and
Communication Technology). Clinical pathways
are a tool that can be used to support and promote
teamwork communication within the healthcare
domain.

The HISs currently in use is not able to and was
not originally designed to support teamwork
activities. Moreover, they do not support any sort of
process formalization. They lack information in
regards to the logic of the treatment, and are
therefore unable to undertake any actions that
support the treatment flow, and provide potential
routing of the treatment processes if adjustments are
needed [10, 14]. They also lack information about
the causes involved in reaching the current stage,
and the possible consequences.

Communication between clinicians should be
undertaken manually or via electronic means, in
order to make a decision regarding every point of
the patient treatment flow. An electronic
information system with a robust Infrastructure will
lead to improved teamwork communication.
Communication is one of the success factors for
teamwork in healthcare [15], and teamwork
communication in healthcare should be studied
effectively based on structure and process [16].
Teamwork structure is about teamwork models and
teamwork communication techniques.

Teamwork communication can be improved
using clinical pathways that may play a key role in
improving healthcare quality, and in reducing
related costs. In addition, clinical pathways support
and promote multidisciplinary teamwork, and
support and improve communication among
medical staff. Very little research has been
undertaken into factors that improve teamwork
when using clinical pathways. One of these factors
is multidisciplinary teamwork, which is a big issue
[17], while the other factors have not been studied.

The objective of this paper is to study the factors
and indicators that influence the success of
teamwork communication when using the clinical
pathway. These factors and indicators should be
strengthening teamwork communication [3, 17-20].
The studied factors and indicators can be used as
guidelines to design, develop and implement
Clinical Pathways. In other words, this study is for
designers, developers, and implementers, who may
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be designing and developing the Health Information
System (HIS) [21]. These factors and indicators are
studied from three dimensions, specifically Input,
Process and Output, dimensions that make up the
structure of any system to be designed and
implemented. = These investigated factors and
indicators especially support Clinical Pathways, in
terms of teamwork communication in a systematic
way and during a specific period, because there are
few studies like this particular investigated study
[3]. This study adds a set of factors and indicators
to this knowledge, from the three dimensions of
Input, Process and Output.

To understand these factors, the following

questions were addressed:

1. What are the factors that influence
teamwork communication, when using
clinical pathways?

2. What is the relationship between factors in
supporting the success of the teamwork
communication, when using clinical
pathways?

2. METHODS
2.1 Search Strategy

To identify related research works, we searched
three online databases, namely Medline, Science
Direct and Scopus, for papers published between
January 2010 and December 2013. These studies
were selected based on three factors that affect
teamwork communication, specifically Teamwork,
Task, and Context. Most of the literature
concentrates on the Teamwork concept, and few
studies concentrate on the other factors. Task and
Context factors have an effect on Teamwork, and
there are few studies that focus on the team in
healthcare as a multidisciplinary team. We want to
study all factors that affect teamwork
communication, and explore the factors and
indicators that can make teamwork communication
successful. The following search study was used to
obtain related literature [1, 3, 5].

Key words and phrases searched for included
‘clinical pathways’, ‘critical pathway’, ‘integrated
care pathway’ or ‘care map’, ‘communication’, and
‘teamwork’ or ‘team’. The searched period was
from January 2010 to December 2013, and was
limited to ‘English language’, ‘abstract’ and ‘full
text’. For Medline, the search string produced 446
hits, for Scopus the search string produced 186 hits,
for Science Direct the search string produced 1 hit,

and Google scholar produced 1 hit. The total
number of studies found through the search strategy
was 634. Figure 1 presents the systematic literature
review protocol.

PHASE 1:
Search strategy
"Clinical pathways and Teamwork
and communication”

PHASE 2:
Screening of titles
and abstracts

OUT: 582
Not suitable
according to

research questions

PHASE 3:
Screening of full
texts

OUT:3
No relation to teamwork
measured. No relation to
communication . No
relation to clinical pathways
criteria

PHASE 4:
Critical
Evaluation

ouT:0
Effective
evaluation

Figure 1: Steps for the Literature Review Selection
Procedure

2.2 Selection of Studies

A total of 634 studies were selected in the first
stage. Then, the titles of the studies were examined,
in order to identify the relevant studies. This phase
was essential for excluding duplicate and irrelevant
studies. Therefore, 21 relevant studies were
selected. Out of the 21 studies, only 18 were
selected in order to answer the two research
questions.
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3. RESULT

There are 18 studies in this systematic review,
and we identified three factors that affect teamwork
communication [1]. These factors include
teamwork, task and context. Nine of these studies
focused on teamwork indicators and factors that
influence teamwork communication when using
clinical pathways. This means that 57% of these
studies focused on teamwork as a core factor in
teamwork communication. Five of these studies
focused on barriers and facilitators which effected
teamwork communication when using clinical
pathways. 29% of these studies focused on barriers
and facilitators, and the last three studies focused
on the other factors.

Therefore, 14% of these studies focus on factors
such as tasks, organizational culture, social and
political factors. The number of factors can be seen
in Table 2.

Number of papers

M Teamwork
M Task

i Context

Figure 2: Number Of Papers on Factors that Influence
Teamwork Communication

The numbers of factors in the input stage are
more than those involved in the process and output
stages. This means that these areas are still in the
initial phases of their development, and more
research is required to establish good teamwork
communication for clinical pathways, in order to
support teamwork activities. Figure 2 explains this
trend of studies. The input presents the structure of
any system. The system structure should be built in
a rigorous way, in order to facilitate the designing
of the system’s processes, and thereby achieve an
output that reflects the system’s outcome. Figure 2
presents the number of factors for each stage.

4. DISCUSSION

This systematic review explores the factors that
have an influence on teamwork communications,
when using clinical pathways based on the systems
theory (Input-Process-Output).

First question: What are the factors that influence
teamwork communication, when using clinical
pathways?

The answer of this question is given in Table 2.
We have classified the factors that have an
influence on teamwork communication into three
factors, namely Teamwork, Task and Context.
Moreover, these factors are classified into Input,
Process, and Output, as based on the system theory
[30]. Based on our investigation, we found that
teamwork and the related indicators for teamwork
play a key role in teamwork communication, when
using clinical pathways. Most of the studies
concentrate on teamwork and related indicators [2,
3, 5]. The most effective factors that are
summarized in the table are as follow:

Input: input factors represent infrastructure and
establish an  environment for teamwork
communication, because while any system needs
equipment, knowledge is also needed to support
communication. Also, any new system needs
training and education.

Process: any organization needs to identify a vision
and goals (objectives) for success. These objectives
will be accomplished by a good team, and with
strong leadership.

Output: the objective of clinical pathways is to
improve the quality of teamwork communication,
and outputs in this regard will be in the form of
improved job satisfaction and communication with
patients.

Analyzing factors in table 4, with input that can
represent the structure of any system, the factors in
the input can be categorized into three groups.
These include knowledge, which represents the soft
ground of the process, along with equipment, which
represents the hard ground of the process, and
finally education and training, which represents the
human factors. Based on this decision making
process, there is a need for a rigorous system that
can be aligned between these factors, in order to
build a good structure.
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Table 2: Teamwork Communication Factors

Systems | Teamwork communication factors

Theory Teamwork

Task Context

Input Information (knowledge) [8] [5] [22-
25]

Equipment[8] [5] [5, 24, 25]
Education and training[19] [22, 24-
27]

Workload[3, 26]

Team size[3, 26]

Team meetings installed[3] [8, 28]
Coordinating mechanisms[23, 27, 28]
Team composition[2] [5, 28]

Team task[2]
Multiple and new
tasks[27]

Management support[3,
25, 26, 28, 29]
Organizational culture[8,
28, 29]

Decision context[22, 26]
Decision making
strategy[22, 29]
Teamwork culture[5, 29]
Work environment|[3, 26]
Organization support[2]

Process Team vision and objectives[2] [3] [19]
[5, 26]

Team decision making[3] [19, 26]
Team conflicts[3, 26, 28]
Continuity of care[3, 26]

Team coordination[3] [8, 26, 27]
Team climate for innovation[3, 26,
28]

Team documentation[3, 26, 28]
Team communication[3] [8] [5] [19]
[22,23,26]

Reflexivity[2] [3] [5, 26]
Leadership[2] [8] [5, 23, 24, 27, 28]
Team mental model[5]

Task
orientation[5]
Task processes re-
design [26]

Output High quality care[2] [5]
Documentation of decisions[§]
Implementation of decisions[§8]
Communication with patients[8] [19,
23]

Staff knowledge[3, 26]

Job satisfaction[3] [5, 26]

Staff turnover[3, 26]

Patient satisfaction[2]

Team member well-being[2]

Patient focus[3, 26]

Consequently, these factors are still not presented
well in healthcare systems, in relation to supporting
teamwork communication.

Four factors have been identified as the most
significant, as based on process. These factors
include team vision and objectives, team
coordination, team communication, and leadership.
All factors in the process are related to teamwork in
healthcare. This analysis has emphasized that
teamwork in healthcare is still in its infancy stage,
and there is still a need for a lot of study [16].
These factors need to be studied, and there is a need
for new technology and rigorous infrastructure, in
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order to achieve teamwork communication
objectives. In the process of achieving any
objectives, there is a need to define the objectives
which are presented here within teamwork vision
and objectives, and then how to support and
improve teamwork coordination and
communication. These factors need to be studied
well, and supported and improved through a
rigorous info-structure and infrastructure.

Clinical pathways, as a clinical system, can also
support these factors. A lack of teamwork
communication in healthcare can result in medical
errors [3]. Consequently, factors processes need to
be improved and supported, by implementing them
in such a system.
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Table 3 presents the most influential factors
related to teamwork communication.

Table 3: Factors with the Greatest Influence on
Teamwork Communication

Teamwork communication factors
Factor References
Information [8] [5] [22-25]
(knowledge)
Tnput Equipment [81[5]15, 24,
25]
Education and [19][22, 24-
training 27]
Team vision and [21[3]1119][5,
objectives 26]
Team coordination | [3][8, 26, 27]
Process | Team 31181151 [19]
communication [22, 23, 26]
Leadership [2]11[8]11[5, 23,
24,27, 28]
Job satisfaction [3115, 26]
Output | Communication [81119, 23]
with patients

Tasks are one of the main factors of teamwork
communication. Four task factors are mentioned in
the literature, which include team tasks, multiple
and new tasks, task orientation, and task processes
re-design. All of these factors have to be considered
within teamwork communication.

Context is the third factor that has an influence
on teamwork communication. In this context, there
are indicators that should be considered within
teamwork communication. These indicators include
patient focus, management support, organizational
culture, teamwork cultures, decision making
strategies, and decision context. The context factor
presents the teamwork communication
environment. Moreover, this factor is also an
important factor, because it is comprised of other
factors, and because teamwork is a part of the
environment (context).

Second question: What is the relationship
between factors in supporting the success of the
teamwork communication, when using clinical
pathways?

There are three factors that influence teamwork
communication, namely teamwork, task, and
context. These factors have strong relationships
between each other, as context represents the
environment, or organization, while teamwork is an
element of this environment, and tasks are the
activities of the team within the organization.

The analysis of the relationship between these
factors is based on the systems theory, which is
specifically Input-Process-Output, and this theory
can give us a clear understanding of the relationship
between these factors. Diagram 3 explains these
relationships.

The following diagram presents the relationship
between these factors. This relationship shows a
trend when studying these factors, which are
considered effective within the healthcare domain.

I Pracess Odput

s Poste effet on

el [

Information equipment eam Visior
Training and
(knowedgg objectves

Jb High

communication stisaction qualiy ca

Present

Qicame

Hrcie

Figure 3: The Relationship between Factors

High quality care and patient satisfaction are key
outputs, which represent outcomes in healthcare.
These outcomes [31, 32] need sufficient
information and knowledge, and this information
and content are considered the content of clinical
pathways, which support medical information for
staff, and in particular include physicians and
nurses. In order to achieve these outputs, a set of
processes is needed for team coordination and
communication.

In order to support and build staff knowledge,
education and training are needed as an input. In
this case, a process of continuity of care is also
needed.[26].

Job  satisfaction comes from a good
organizational culture, and this culture needs good
leadership and a good team mental model.[3].

All team factors, which include team meetings,
team tasks, teamwork cultures, team mental
models, team communication, team decision
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making, and team visions and objectives, all have a
relationship with each other. This is essential in
achieving the outcomes and quality of care, and the
objectives of clinical pathways. [31, 32] 3, 26].

The factors which have an influence on
teamwork communication, namely Teamwork,
Task, and Context, present two social and technical
aspects which need to be considered when clinical
pathways need to be designed, adopted and
implemented.

5. CONCLUSION AND FUTURE WORK

This systematic review provides an overview of
the relationship between teamwork, tasks, and
context, in regards to teamwork communication,
when using clinical pathways. There is a lack of
studies in this domain. Therefore, in order to
identify factors, indicators and aspects that
influence teamwork communication, a systematic
literature review was conducted to achieve the goal
[3, 33]. These indicators should be considered
during the design and implementation of the
Clinical Pathways, in order to support and improve
teamwork communications.

This study refers to some studies related to the
aim of this study, in order to obtain detailed
information about these studies. Appendix A
presents these studies, and gives some directions
for new research, based on the gaps in each study.

There is a need for more studies in regards to
teamwork, in order to define the characteristics of
teamwork as based on real team characteristics.
Moreover, there is a need to study and identify the
characteristics of clinical pathways that have a good
influence on teamwork. Teamwork tasks need more
studies, in order to identify correct tasks. In this
context there is a need to understand the
organizational culture and mechanisms used to
enhance the collaboration of teamwork, in order to
improve the decision making process.
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