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Overall introduction and goals
In  my  dissertation  I  aim  to  study  the  characteristics  of  teamwork  and  its  content  (the  shared
knowledge) by the communication in the field of physical rehabilitation, which is a complex but
non-acute field of medicine compared to surgery. The physical rehabilitation is the field of medical
rehabilitation that helps the injured or disabled patients to regain their motional and physical skills
that enables them to live a self-supporting life with or without prostheses or physical aids. During
this process of therapy the patient is handled by several experts at the same time, for example the
physician, the physical therapist, the nurse, and the psychologist, the teamwork of the mentioned
specialists is a key in the development of the patient. In the focal point of my dissertation there is an
accentuated team-process: the communication. By the exchange of information the experts handling
the patient gain a common knowledge about the patient's actual state, the next steps of therapy and
the actual goals. The quality and quantity of communication – who communicates with who and
about what topic – determines the shared knowledge in the team around the patient that facilitates
the successful care. According to my assumptions the communication about and with the patient can
be affected by several factors,  and these influencing factors can appear on individual, group or
organisational  levels.  I  assume  that  there  are  differences  in  the  quality  and  quantity  of  the
communication among the experts of the team including the mode and the content of the knowledge
sharing.  The process  of  knowledge sharing  cannot  be  separated from the characteristics  of  the
hospital  ward  with  respect  to  the  interrelations  in  preferences,  dislikes  and  professional
relationships. The communication among the experts of the team can neither be separated from the
organisational context that is the typically hierarchic universe of healthcare, where the physicians
are on the top level of the hierarchy, thus I expect their leader role in the team communication
around the patient. On the other hand the other patterns of healthcare hierarchy are also assumed to
appear in the team communication e.g. the asymmetric relations between multiple experts in the
team. The communication is not only determined by the professionals, but it can also be affected by
the patients' characteristics. The patients with different therapeutic needs cause the experts in the
team  to  share  and  apply  different  knowledge  in  different  manners.  In  order  to  study  these
differences scientifically I choose to monitor two weekly events of information sharing in a physical
rehabilitation ward for traumatic injured patients in the National Institute for Medical Rehabilitation
(OORI) in Hungary. (1) The interdisciplinary team meeting is in what the experts discuss the patient
state information and therapeutic steps without the presence of the patients. (2) The ward round is
the discussion of the patient state by the team members with the inclusion of the patient. The ward
round is occurring around the patients' beds and thus it is also an event of informing the patient
including the future therapeutic steps. 

In the dissertation my goal is to describe the features of information exchange that builds up the
shared knowledge on individual, group and organisational levels. The theoretic inspiration of this
goal is four sided: (1) Based on the studies of knowledge and long term memory systems, (2) on the
result  about  teamwork.  (3)  Based  on  the  theories,  empirical  studies  and  research  methods  of
communication. (4) Above all this inspiration, is motivated by the hierarchical characteristics of the
healthcare organisations. I study qualitatively and quantitatively the interdisciplinary team meeting's
and the ward round's communication characteristics along these four theoretical bases. The further
aim  of  my study is  to  develop a  team communication  support  and  aid process  by  skill  based
trainings and by information technology.
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The teamwork in healthcare
The interdisciplinary healthcare team, that is in the focus of my dissertation, can be defined  both in
acute and non acute fields by the following characteristics  (St. Pierre, Hofinger, & Buerschaper,
2010):

• The set of two or more people and their presence.
• By the change of the members the team changes too.
• The team has a task to fulfill: the therapeutic goal to reach.
• The  team  has  a  structured  membership  and  a  decision-making  process  that  distributes

knowledge.
• It  interacts  dynamically  and adaptively toward a  common and valued goal,  objective  or

mission.
• The  team  relies  on  the  dynamic  exchange  of  information  and  resources  among  the

interdependent team members in order to coordinate the task activities.
• The team shares common explicit and implicit norms, which allow decisions to be based on

shared understanding.
• A team has a limited lifespan: after the well-defined, time bound task of patient care the

team disperses and the members are forming new teams around new patients.
The hierarchy is a core feature of healthcare thus it is challenging the apply teamwork studies from
other fields of research. One of the main questions of my dissertation is to describe the effect of
hierarchy on team communication.

In  healthcare  it  is  more  and  more  common  that  an  expert  is  a  member  of  several  teams
simultaneously, like it is usual in other fields. This  multiple team membership both affects the
team performance  and  the  learning  capabilities  of  the  team members  (O’Leary,  Mortensen,  &
Woolley, 2011). and has two aspects: the number of teams that the person is participating in and the
diversity of the teams the person is acting in. 

Studies of communication in non acute fields of healthcare

The complexity of the sociotechnical system and the mobility of the experts is typical in the non
acute healthcare, for example in cardiology, internal medicine, gastroenterology or rehabilitation.
The tasks are distributed in time and space across rooms, ward rounds, phone calls, examinations
and information systems. All the human and physical parts of this context are explicit or implicit
sources of information that contribute to the decisions of this information-intensive and knowledge
based field (Sørby, Melby, & Nytrø, 2006). From the results of Sørby and Nytrø (2006) it can be
seen that the medical practice is using mainly paper based information sources instead of digital
tools  of  information  technology.  It  should  also  be  taken  into  account  that  in  the  analysis  of
information handling of the specialists the different patients have different needs of information.

The communicative behaviour can be analysed on the events of information sharing, for example on
interdisciplinary  team meetings  or  ward  rounds,  because  the  situation  defines  how the  shared
knowledge  and  the  common  goal  is  represented.  Based  on  this  assumption  Sørby  and  Nytrø
(2007) studied the patterns of information handling and communicative behaviour of clinicians in
defined situations working in gastroenterology and cardiology wards. In their field research, based
on shadowing,  the  authors  registered  the  incoming and the  outgoing information  flow with its
outcome for each participant. On the inbound side appeared the patients, the other experts and paper
based documents. On the outbound appeared the data entry on the paper-based patient charts, the
ordering of treatments,  instructions for other experts and the information given to the patients.
Based  on the  sequential  analysis  of  the  mentioned  communicative  acts  gave  situation  specific
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patterns of information handling, for example before the ward round the physician typically collects
information  form the patient  charts  and from other  experts,  and than after  the ward round the
physician enters the new information in the information system and assigns tasks to the nurses.
Similarly during the ward round the typical sources of information about medication are patient, the
patient chart and the nurses (Sørby & Nytrø, 2007).

The different wards, situations and experts become comparable by the category based quantitative
registration and profile  drawing of communicative  behaviour  of  physicians.  As an example the
examination, the analysis of information and the data entry to the patient's chart  dominated the
physicians communicative acts before the ward round regarding the medications. The differences
across wards and experts are originating from differences in manner of work. The analysis of a
ward's  information  handling  network  can  establish  the  development  of  a  future  digital  patient
information  system  (Sørby  &  Nytrø,  2010).  I  use  the  adapted  and  modified  version  of  this
registration  and  profile  visualisation  based  observation  method  in  my  dissertation  in  order  to
emphasis the similarities and dissimilarities of communicative acts in the rehabilitation practice.

The medical rehabilitation

The overall  goal of medical rehabilitation is to support the disabled people to get back to their
original social context (Kullmann, 2006). The support, informing and inclusion of the family of the
patients is crucial in the process in order to carry on with the rehabilitation at home.  Similarly to
other  healthcare  fields  the  rehabilitation  is  changing  towards  a  team based practice.  It  is  also
important to mention that every patient's condition is different in complexity, and the more complex
is the case the more experts are need to be involved in the interdisciplinary team. The rehabilitation
teams  usually  consist  of  the  following  specialists  (marked  with  the  abbreviations  used  in  my
dissertation) (Eldar, Marincek, & Kullmann, 2008; Hámornik & Juhász, 2010; Kullmann, 2006): (1)
ward employed experts: rehabilitation physician (O), clerk physician (R), rehabilitation nurse (N),
physiotherapist (GYT), clinical psychologist (PSZ). (2) Institute employed experts (serving multiple
wards):  occupational  therapist  (MP),  prosthetist  (MŰSZ),  social  worker  (SZOC),  ergotherapist
(ERG), sport- and hydrotherapist (KGY).

Depending  on  the  level  of  cooperation  and  the  separation  between  the  fields  of  expertise  a
rehabilitation team is one of three types (Butt & Caplan, 2010).

Multidisciplinary team Interdisciplinary team Transdisciplinary team

The experts cooperating in 
multidisciplinary teams are 
detached by professional roles.
They are aiming different 
rehabilitation goals and doing 
examinations separately. As a 
consequence the team is 
fragmented, particularly when the 
team communication is 
insufficient. The sources of 
problems in the team are the 
divergent goals and 
unsynchronised expectations.

In the interdisciplinary teams the 
professional boundaries are 
blurred, the roles and tasks are 
often overlapping. The 
competencies of the team 
members in other roles and tasks 
require new skills to be developed. 
In these teams the cooperative and 
open communication style is 
essential and it is important in the 
task prioritising. The control of the 
role conflicts and negotiation of 
decisions are important leadership 
functions here. The sharing of 
examination information is in the 
focus of team communication, that 
prevents the duplication of these 
examinations, in order to 

The transdisciplinary teams are 
consisting of members with 
mainly or totally overlapping roles 
and responsibilities. The 
professional boundaries are 
blurred and the tight roles are 
unnecessary. This type of team is 
making a common treatment plan 
together. To develop and maintain 
a transdisciplinary team a effort in 
the communication, a change in 
personality and skills in 
knowledge sharing are needed. It 
is still a difficult task to make the 
team members separated form 
their profession specific education 
and status.
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rationalise the expenses. The 
common goal setting for 
rehabilitation and treatments is 
helping to clarify the 
responsibilities even without 
disrupting the professional 
identities in the team.

The treatment is more effective in interdisciplinary teams compared to multidisciplinary teams in
the  means of  treatment  time,  costs  and quality  of  life  (Butt  & Caplan,  2010).  The blurring of
professional boundaries and status needs a profound change in the hierarchical culture of healthcare,
what  is  a  difficult  task and probably it  would better be  established from the  beginning of  the
education. Similarly to these findings the more independent the tasks are in the team the more the
process loss is, that can only be compensated by an effective team coordination  (Butt & Caplan,
2010). Due to the fragmented structure of the multidisciplinary teams the leader is heavily loaded
with the task of effective coordination. In the interdisciplinary teams the more overlapping tasks
and roles are supporting the coordination and making the teamwork fluent. 

The studied events of information exchange in the medical 
rehabilitation practice

The interdisciplinary team meeting The weekly ward round

The interdisciplinary team meeting – part of the 
developing team based practice in healthcare – is a 
group decision making, goal setting, coordinating, 
and information sharing weekly event of the team 
members including experts outside the ward 
(Bokhour, 2006). Surplus of its information sharing 
role, the team meeting is fulfilling an administrative 
function by completing the treatment plan and 
documentations together (Bokhour, 2006). The team 
members are also filling out their professional 
documents during the meeting, for example any new 
information about the motional skills and health state 
is written on the patient chart (Hámornik & Juhász, 
2010). 
The team meeting is aiming to support the high 
quality patient care as an event of team decision 
making. This meeting is a place for synchronising 
the experts in the coordination of the treatments and 
the communication towards the patients and their 
relatives. In the studied ward the patients are not 
participating the team meetings.

This type of ward round is a weekly event of 
information sharing by the participation of several 
experts of the team and the patients, and takes place 
physically around the bed. In the focus of discussion 
is the review of the patients' status and further 
treatment steps. The ward round is led by the 
patient's physician who is provided information by 
the other member of the team (Brown, 2008). The 
physicians'    leading, coordinating and information 
collecting role builds up a hierarchical information 
exchange in the ward rounds. The communication is 
often occurring literally “above the head” of the 
patient in a professional language that is not clearly 
understandable. This lack of understanding emerges 
the anxiety and the feeling of defencelessness, which 
can cause problems after the discharge (Brown, 
2008).

Hypotheses
The  general  goal  of  my dissertation  is  to  study qualitative  and quantitatively the  teamwork in
physical rehabilitation teams though the communication. In this case the concept of communication
includes  both  the  verbal  and the  non-verbal  manners  of  communication,  as  well  as the
communicative  acts  with  human,  paper-based,  electronic  and  physical  agents  (Sørby  & Nytrø,
2010).
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Hypothesis 1

In the previous studies I found consequently that the physiotherapists and the nurses are not content
with the exchange of information  (Hámornik, Juhász, & Soós, 2009; Hámornik, Juhász, & Vén,
2010). The separated position of the nurses in healthcare teams is a general situation in the field.
Several studies found similar differences in the communication, the cooperation and the teamwork
(Aitken,  2007;  Bokhour,  2006;  Dobson,  Adamson,  & Drexler,  2007;  Long,  Kneafsey,  & Ryan,
2003; Monaghan, Channell,  McDowell,  & Sharma, 2005; Reddy et  al.,  2009; Salamonson, van
Heere, Everett, & Davidson, 2006). The participation of the team members in the communication is
not  equal:  the  physicians  are  coordinating  and  collecting  information  as  leaders,  but  other
professionals  are  differing  in  the  intensity  of  the  horizontal  communication.  The  hierarchical
organisation is expected to be a causal factor of these communication differences  (Brown, 2008;
Byrne & Long, 1976; Csabai & Molnár, 1999; László & Hunya, 2008). The effect of the hierarchy
on communication is studied qualitatively and quantitatively in my dissertation.

(H1): I expect systematic qualitative and quantitative differences in the measures communication
and communicative behaviour between the members of the teams. I expect quantitatively massive
and qualitatively broad communication from the physicians as the leaders of the team, with several
experts in several topics. I also expect generally less communication in the case of the nurses and
especially between them and the physiotherapists. I expect weak communication links between the
nurses and the physiotherapists in both event of information exchange. Regarding the study of this
question  I  assume  that  the  methodology  consists  of  observations,  network  analysis  and  text-
analysis is capable to describe the team communication. 

Hypothesis 2

The leaders of the interdisciplinary rehabilitation teams around the patients are the physicians who
are standing on the high level of the healthcare hierarchy, what is expected to be represented in the
communication  (Brown,  2008;  László  &  Hunya,  2008).  Included  in  their  leader  position  the
physicians are coordinating and controlling the formal events of information exchange (Hámornik
& Juhász, 2010). The dominant role and the authority of the physician is widely accepted in the
hierarchical organisational culture of healthcare.

(H2): I expect the physicians to fulfill dominant role both in the quantity and the contents of the
communication as autonomous leaders. I assume that the expected communicative dominance of
the physicians is going to appear across situations and patient groups. Regarding the study of this
question  I  assume  that  the  methodology  consists  of  observations,  network  analysis  and  text-
analysis  is  capable  to  describe  the  team  communication  in  terms  of  quantity,  quality,  and
sequences.  These  methods  are  supposed  to  provide  data  that  reveals  the  leading  role  of  the
physicians. 

Hypothesis 3

The patient is a subject and a partner in the medical work both in individual and team levels. Based
on my previous studies I found that the patient population of the ward included in this research is
heterogeneous: patient groups can be distinguished by injuries and complexity of treatment needed.
The communication is expected to be different in the dissimilar teams formed around the diverse
patients with heterogenous treatment needs (Eldar et al., 2008; Kullmann, 2006). According to these
findings I  expect that there would be differences in the communication and the communicative
behaviour  between  the  interactions  with  different  groups  of  patients,  and  that  this  is  also
representing differences in the teamwork.
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Based on the similarities in their patient data I have formed four patient clusters in my dissertation:

1. Monotraumatic patients with complication or comorbidity (CL1)
2. Returning patients (CL2)
3. Multitraumatic or polytraumatic patients (CL3)
4. Orthopaedic surgical patients (CL4)

The third hypothesis is based on the assumption that the different clusters of patients need different
ways of treatments and that can be captured in the team processes. 

(H3): I assume that the team processes of the medical rehabilitation teams are adapted to the needs
of the patients.  Therefore the teams react on the different treatment  situations.  Related to this
assumption I suppose that the methods applied are capable to describe the communication as an
important team process in a detailed way. Finally I expect dissimilarities in the team process of
communication in terms of quantity, quality and sequential patterns regarding which patient cluster
is being discussed or involved in interactions.

Hypothesis 4

The power distance is wide between the professions  (Hofstede, 1980) in healthcare because the
organisations are strongly structured hierarchically in this field (László & Hunya, 2008), thus the
interactions are controlled by this hierarchy.

(H4): I assume that the physicians' communicative behaviour on ward rounds is determined by the
hierarchic relationships typical in healthcare. Related to the former assumption I expect that the
observation method applied is capable to describe the communicative behaviour of the leading
physician  during  ward  rounds.  The  lag  sequential  analysis  of  data  gained by the  observation
method  is  assumed  to  reveal  the  sequential  patterns  in  communicative  behaviour  that  are
determined by the healthcare hierarchy.

Hypothesis 5

Generally in my dissertation I use the three level typology of rehabilitation teams to distinguish
multidisciplinary, interdisciplinary and transdisciplinary teams (Benham-Hutchins & Effken, 2010;
Butt & Caplan, 2010). This typology represents the three emerging levels of cooperation, mutual
compatibility in tasks and intensity of horizontal relationships.

(H5): I assume that the teams around the patients studied in my dissertation are on the level of
interdisciplinary teams in the typology. According to this the tasks and roles are at least partially
overlapping, the team members mutually understand their work and they are competent at some
level  on  the  other  fields  of  expertises.  This  interdisciplinary  teamwork  is  expected  to  be
coordinated by the physicians as leaders. The interdisciplinary features of the team are appearing
in the team communication including its quantity, quality and sequences. The hierarchical culture
of healthcare is assumed to be counteracting to reach the level of transdisciplinary teams and even
it  may push the  rehabilitation  teams  back to  the  multidisciplinary  level  (Benham-Hutchins  &
Effken,  2010).  Related to the former  assumptions I  expect that the methods for analysing the
quantitative,  the  qualitative  and  the  sequential  features  of  team communication  observed  are
capable to describe the overlapping of roles and tasks of experts. The way of overlapping may be
related to the level of cooperation in the teamwork defined in the typology mentioned.
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Empirical studies

1. The analyses of the interdisciplinary team meeting

Participants

The  professional  participant  group  consisted of  18  experts  in  the  phase  of  analysing  the
interdisciplinary  team  meetings.  Physicians,  clerk  physicians,  nurses,  physiotherapists,
ergotherapist,  an occupational therapist,  a  social worker and  a  sport therapist are included in the
professional sample. The quantitative analysis of communication during the team meetings were
only completed on patients' data who were hospitalised in the ward during at least three of the four
registered team meetings. This patient sample consists of 28 person with an average age of 55.71
years (SD: 21.12 years). There are 19 male and 9 female patients in the data.

1.1. The network analysis of the communication on team meetings

The quantity of verbal communication of interacting experts was registered online on four team
meetings  and  the  individual  data  was  aggregated  by  professional  fields.  The  registered
communication  about  the  patients  was  summed  up  for  each team  meeting  and  an  average
communication matrix was computed in order to analyse the communication network and calculate
the network measures. I have used the Cytosape based Frimnet application (www.cytoscape.org)
and the AGNA 2.1 (Benta, 2005) to visualise the network and to compute the measures (see fig.1.).
The terminology of network analysis calls the participants of the communication network “nodes”
and the connections between them “edges”. I have used directed edges in order to represent the
communicational connection in both directions between each of the nodes. As consequences of the
data  aggregation  by  professional  groups,  selfloops (connection  with  oneself)  appeared  on  the
network  diagrams. The results of this phase were analysed by an algorithm for multidimensional
scaling and the communicative features of the team members were visualised in an optimal pattern.

Figure 1. The average network of communication analysed on team meetings (the thicker the edge the more
frequent is the communication between the two nodes representing the team members)

The majority of the utterances were observed between the physicians (O) and the physiotherapists
(GYT)  as  it  can  be  seen  on  the  communication  network  of  the  team  meetings  (fig.1).  The
communication link between the  physicians  (O) and the  nurses (N) was  also  frequent  but  less
intense than the previously mentioned. As from the experiences on the medical field primed that the
communication link between the nurses (N) and the physiotherapists (GYT) were weak compared
to  the  other mentioned  connections.  From the  pattern  of  the  network  it  can  be  seen  that  the
physicians are in the centre of the communication flow, and they are connected to all other members
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of the team, that is unique in this network. According to the team level network measures it can be
concluded that 26 connections appeared from the 42 possible connections, that means a 61.91%
density in the communication network of the team meetings.

The multidimensional scaling performed on the communication network data by the PROXSCAL
algorithm found a two dimension pattern fitting sufficiently  (see fig.2). The constellation of the
professionals in this plain describes the observed similarities of the communication in the team
meeting. The closer the nodes are on the plain the more similar is the communication activity of the
given team members in the team meeting. In this case the closeness is representing intensive or
frequent communicational connections.

Figure 2. The pattern of communicational similarities calculated by the multidimensional scaling.

Interpretation of findings

From  the  quantitative  analysis  of  the  team  meeting  communication,  network  analysis  and
multidimensional scaling  a  less intense communicative activity of the non ward employed team
members compared to ward employed experts can be concluded. This results fits the H1 and H2
hypothesis  about  the  differences  among team members  and  the  leader  role  of  physicians.  The
participants of the team meetings were communicating with the physicians, but communicated less
frequently with each other directly. This finding is fitting the assumptions of the H2 hypothesis
about the leader, integrator and coordinator role of the physician. In order to reach the level of
interdisciplinary teamwork more horizontal communication between the participating experts would
be needed and a less intensive hierarchical discourse coordinated by the leading physicians (Butt &
Caplan, 2010). In general it can also be concluded from the results of the multidimensional scaling
that  the  nursing  and  the  therapy  are  not  integrated  well.  These roles  are  not  overlapping,
furthermore  they  are  separated  on  the  D2  dimension  of  the  multidimensional  scaling  pattern.
According to  these finding the  level  of the transdiciplinary team is  not applicable here,  so the
teamwork is on the multidisciplinary or interdisciplinary level (H5).

In general by the results of the quantitative analysis of the team meeting the hypotheses H1 and H2
were supported: the participating experts are differing in the quantity of the communication during
the observed team meetings. The physiotherapists and the nurses are interacting less frequently and
the  physicians  are  leading  by  their  intensive  communication.  The  patient  information  and
knowledge sharing patterns of the experts participating the teams around the patient are described in
this phase by the network analysis.
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1.2. The text-analytical study of the team meetings

The text analytics or text mining is the structured and quantified transformation and analysis of
unstructured text data.  The meaning, the patterns and relations of the features of  a text  can be
extracted from the large text database and then  be quantified (Tikk, 2007). 

The steps from the voice recording on interdisciplinary team meetings towards the text processing is
described on figure 3 below.

1. Voice
recording

2.
Transcription
(Transana)

3. Time coding
of the text

(Transana)

4. Integration
with the

speaker and
patient data

5. Text-
analytics

6. IBM SPSS
Modeler &

Text Analytics

Figure 3. The text-analytical processing of the team meetings' discussions.

The text-analytics summarised the content features of the team meetings' communication, including
results about which expert communicated in which topics and in connection with which patient
cluster.

Results about the usage of the topics

The  frequency  results  of  the  topics'  usage  show  that  the  main  subject  of  the  team  meetings'
conversation is the medical aid: the prostheses and other aids used in the physical rehabilitation.

The physicians are leading the conversation about the patient in the meeting, in accordance to this
they  use  all  the  topics  and  they  are  integrating  the  information  as  leaders.  Their official  and
informal leader positions are overlapping,  the physical rehabilitation teamwork is overviewed and
coordinated by them, and it appears in the pattern of their communication. 

The usage of topics in the team meeting is dominated by the physicians and the physiotherapists.
These two groups of experts are using all of the topics in high frequency and even more times than
the dedicated specialist  of the topic does (e.g. the topic social  background is used more by the
mentioned experts than by the social worker).

The usage of the utterances categorised by topics revealed differences between the experts. The
physicians  are  also dominating  the  communication  both  quantitatively by using  all  topics,  and
qualitatively by communicating in a higher frequency.   This is fitting the assumptions of the H2
hypothesis about the leader position of the physicians. On one hand the quantitative dominance of
the physicians is appearing in the content of the team communication. These experts are covering
the most of the topics in the discussion. On the other hand the non ward employed team members
are less active on the team meetings. Furthermore among the ward employed experts the activity of
the  nurses  is  lower  than  that  of  the  physiotherapists'.  These  latter  findings are  supporting  the
assumptions of the H1 hypothesis about the differences between the team members' communication
not only in quantity of utterances but in the usage of the topics too.

The text-analytical results about the patient clusters

In the text-analysis  I  found descriptive differences between the patient clusters in the usage of
topics when expert were talking about them (see fig.4). In this phase I haw distinguished only three
patient clusters. The fourth cluster of orthopaedic surgical patients (CL4) was created on the bigger
patients sample of the ward round's analysis.

9



Figure 4. The mentioned topics of conversation (in percentages) about the three patient clusters in the discourse
of the team meetings.

 The less frequent usage of the topic physiotherapy in case of the monotraumatic patients with
complication or comorbidity (CL1) can be interpreted by the fact that these patients need more
medical treatments because of their complications and they cannot participate on the physiotherapy
sessions. Talking about the same patient cluster the proportion of the topic sport and hydrotherapy is
relatively high, that can be interpreted by the previously mentioned extended need for medical
treatment that keep these patients from participating the sport and hydrotherapy sessions. While this
therapy  is  a  default  (routine)  part  of  the  treatment  for  the  other  patient  clusters, for  the
monotraumatic  patients  with  complication  or  comorbidity  (CL1)  it  is  subject  of  discussion,
consideration and decision in the team meeting.

The relatively frequent usage of the topic social background in the conversations about the returning
patients (CL2) can be interpreted by the fact that they had been injured long time before and they
are returned from previous hospitalisations. The social background is an important topic in their
case in the context where the patients are coming from and returning to.

The  frequent  usage  of  the  topic  physiotherapy  in  the  discussion  about  the  multitraumatic  or
polytraumatic  patients  (CL3)  may be  caused by the  complex treatment  that  this  patient  cluster
needs.  This  topic  is  the  main  and  focused  topic  of  conversation  about  the  multitraumatic  or
polytraumatic patients (CL3) in the team meetings.

The analysis of discussion times revealed that the monotraumatic patients with complication or
comorbidity (CL1) covered relatively less time in the team meetings' conversations compared to the
other two clusters (CL2, CL3). This can be interpreted as a result of the hinderd physiotherapy what
is the core treatment in physical rehabilitation,  this relative lack of topic physiotherapy may be
caused by the complications or comorbidities of this patient cluster. These patient are not able to
participate  the  physiotherapy  sessions,  thus  this  topic  is  not  discussed  frequently  in  the  team
meetings. In the centre of the rehabilitation teamwork there are the multitraumatic or polytraumatic
patients (CL3). The discussions about this patient cluster are the longest and the main topic is the
physiotherapy.  The  most  active  team  members  about  this  cluster  are  the  physicians  and  the
physiotherapists. The cluster of the multitraumatic or polytraumatic patients (CL3) is in the focal
point of physical rehabilitation teamwork of the meetings.
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Interpretation of findings

These presented findings are supporting the assumptions of the hypothesis H3 about  the different
clusters of patients need different ways of treatments and that can be captured in the team processes.
The clusters indicated the usage of different topics in the team meetings. This supports that the team
processes of the medical rehabilitation teams are adapted to the needs of the patients.

Otherwise, the members of the team were differently activated by the patient clusters that is also
supporting the hypothesis H1 about the differences among the team members'  communication,
especially in the case of the lower activity of the nurses. 

The differences between the patient clusters (H3) are coherent across the team meetings' analyses.
The most of the utterances  and the most of discussion time are used about  the monotraumatic
patients  with  complication  or  comorbidity  (CL1).  The  patients  of  this  cluster  are  hospitalised
because of their complications and comorbidities unless they could have been rehabilitated in home
care.  However these complications and comorbidities hinder them to participate in the physical
rehabilitation treatments (physiotherapy, sport and hydrotherapy), but rather they need nursing. The
discussion about the multitraumatic or polytraumatic patients (CL3) involved the most of the team
members compared to the other two clusters, thus the treatment of them is the most likely to be a
complex  teamwork  discussed  in  the  meetings.  The  assumption  about  the  leader  role  of  the
physicians in the team (H2) is supported by the results. The most complex treatment needed for the
multitraumatic or polytraumatic patients (CL3) indicated the highest activity of the physicians in the
discussions using their coordinating and information integrating capabilities.

2. The analysis of the ward round

Participants

In the phase of the shadowing field study 17 experts were observed. In this sample there were three
physicians, six physiotherapists, six nurses including the head of nurses, two psychologists among
them  the  occupational  therapist,  who was  actually  mostly completing  ward  related  tasks  even
though she is not a ward employee.

During the shadowing filed research 160 patients were engaged in interaction with the observed
physicians. The average age of this patient sample is 64.81 years (SD=21.59 years) and the sample
consists of 99 female and 62 male patients. The analysis of the communication in the ward rounds
involving 161 patients is the analysis of 161 interdisciplinary rehabilitation teams organised around
the patients, including the various and patient need related combination of the previously mentioned
experts.

2.1. The filed study with shadowing

The design of this study phase is both based on my previous experiences and the results published
by  Sørby  and  Nytrø  (2010).  The  authors  sequentially  registered  the  inbound  and  outbound
communicative  behaviour,  and  the  usage  of  human,  paper-based  and electronic  agents  of  the
physicians observed (Sørby & Nytrø, 2006, 2007, 2010). The communicative profile of the experts
observed have been drawn based on the registered communicative behavioural sequences, that helps
to understand the reasons and needs behind the usage of information agents and tools  (Sørby &
Nytrø,  2010).  In  order  to  describe  the  communication  of  the  ward  rounds'  teamwork  I  have
modified and implemented the previously mentioned field research design to the field of physical
rehabilitation teams. I  have observed and registered online the inbound and outbound usage of
human, paper-based, electronic and physical communicative agents used by the physician leading
the ward round. I have also registered the topic of the utterances.

11



Results

During ward rounds the physicians were mostly engaged in interaction with the patients, meaning
that in this case the information exchange is not only about the patients, rather it is a discussion with
the patients. This result  is contrary to the literature's findings about the low involvement of the
patient on ward rounds (Brown, 2008; László & Hunya, 2008). The information exchange is also
intensive between the physicians, the physiotherapists and the  other participating physicians. The
physicians' interaction with the nurses are less frequent than with the physiotherapists (H1), but they
are  more  active  than  it  was  experienced  before.  The  team  organised  around  the  patient  is
cooperating intensively by the leading of the physicians (H2). Similarly to the previous results, the
non  ward  employed  experts participating  in the  ward  rounds are  less  active  than  their  ward
employed colleagues (H1).  As of the types of communicative agents,  the physicals ware usually
acting as sources (inbound) and the paper-based agents acted as outputs or targets (outbound) in
their usage by the physicians.

The most frequently used topics in the ward rounds were the medical aids, the motional capabilities
and the physiotherapy. The physician as a leader (H2) integrates the inbound information pieces and
applies them in the decision-making, for example in the case of treatments. It can be assumed that
the  topics highly represented  in the  physicians'  inbound communicative behaviour,  are  used as
inputs in the information processing of the treatment decisions  and the  discharge decisions in the
team.

In the usage of information agents,  the four  clusters distinguished in this phase  show a similar
pattern.  For all clusters the most used information agents in both bounds were the patients andthe
physiotherapists, there were only differences in the rank order of the agents. In the discussion about
the returning patients (CL2) the usage of the patient as an inbound information agent was more
frequent than the usage of the physiotherapists. These patients have already been rehabilitated  at
least once, so their experiences and information provided an important input for the team working
around  them.  In  the  case  of  the  other  three  patient  clusters the  information  provided  by  the
physiotherapists were more frequently used and therefore were more important for the physicians.
On the outbound side in the discussions about the monotraumatic patients with complication or
comorbidity  (CL1)  and  the  returning  patients  (CL2)  the  nurses  were  the  third  most  important
information  agent  used  by  the  physicians.  However  in  the  conversations  about  and  with  the
multitraumatic  or  polytraumatic  patients (CL3) and the  orthopaedic  surgical  patients  (CL4)  the
other participating physicians served as the third most used information agents. This means that the
nursing related interactions are important in the cluster of monotraumatic patients with complication
or comorbidity (CL1),  similarly in  the  case of the returning patients (CL2) the medications, the
application of the new medical aids and prostheses indicated this kind of  information agent usage.
In the discourse about and with the multitraumatic or polytraumatic patients (CL3) the treatment of
the seriously injured multiple body-parts and the possible life threatening status indicates a bigger
challenge and thus more tasks to be completed by the physicians involved.

Generally in the results the usage of the different agent types is dominated by the human (verbal)
communication.  Compared  to  the  other  two  clusters  the  paper-based  agent  types  were  more
frequently used in case of the monotraumatic patients with complication or comorbidity (CL1) and
the orthopaedic surgical patients (CL4). For the first mentioned cluster (CL1) the complications and
comorbidities are indicating the frequent usage of the patient chart, the notes and other informal
written information sources, that contain up to date information and where the future orders about
the  treatments can be written. In case of the later mentioned cluster (CL4) the patient history is
crucial in order to clarify what  kind of  operation have been  already  done, how the patient status
have changed and when is it time to schedule the upcoming control examination. These two patient
clusters are generating more administrative tasks for the team compared to the others.
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The most frequently used topic in the case of the returning patients (CL2), that consists of patients
already equipped with prostheses, turned out to be  the change or repair of their medical aids,  (see
fig. 5). 

Figure 5. The distribution of the topics across the patient clusters (in percentages) during the ward rounds in the
communicative behaviour of the observed physicians.

Interpretation of the findings

The  most  typical  topics  in  the  inbound  side  of  the  information  agents  were:  medical  aids,
physiotherapy and motional capabilities.  The information processing of  these  inputs causes  the
appearance  of  the  topic  of  treatment  orders  in  the  outbound  information  agent  usage  of  the
physicians. The physicians, as the leaders of the rehabilitation team around the patients are adding
treatment  informations  to  the  teamwork and  communication  in  the  ward  round.  The presented
findings are matching with the  results of the text-analytical study of the team meetings presented
previously.  The physicians are using several topics, both inbound and outbound, that represents
their  leader  and  coordinating  role  in  the  communicative  behaviour  supporting  hypothesis  H3
(Brown,  2008;  Sørby  &  Nytrø,  2006).  The  outbound  usage  of  treatment  information  can  be
interpreted both as the physicians making treatment decisions or as they add treatment information
into the teamwork's process what are their dedicated tasks.

According to the results presented, differences appeared between the patient clusters. The topic of
medical aids was the most frequently used in the discussions about and with the returning patients
(CL2). While in the mentioning of topics this single difference appeared across the patient clusters,
the  usage  of  information  agents  turned  out  to  be  more  diverse, especially  in  the  case  of  the
monotraumatic  patients  with  complication  or  comorbidity  (CL1)  and  the  orthopaedic  surgical
patients (CL4).  These findings  are  supporting the  assumptions of hypothesis  H3, that  there are
differences in the physicians communicative behaviour in the ward round according to what patient
cluster they are interacting with.

2.2. The sequential analysis of the physicians' communicative 
behaviour during ward rounds

The goal of the sequential analysis was to identify significant sequential patterns in the usage of
information  agents  of  the  physicians'  communicative  behaviour  during  ward  rounds  (Hewes &
Poole, 2012; O’Connor, 1999). The patterns expected to be found my be related to the patterns of
knowledge sharing, especially related to  the  different patient clusters. In hypothesis H4  I  assume
that there is a script appearing in all physicians communicative behaviour across all patient clusters
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as an overall significant sequential pattern. In order to test the hypothesis H4 I expect homogeneity
and stationarity to be proven for the data. The expected sequential constraints may represent the
shared  knowledge  that  coordinates  the  information  exchange  by  containing  the  mutual
understanding  of  information  in  the  team.  If  the  assumptions  about  overall  homogeneity  and
stationarity are not proven, but fitting sequential models are found for the patient clusters separately,
the features of these sequences describe the cluster-related communication on the ward rounds, and
the  communicative  behavioural  sequence  patterns  contain  the  features  of  the  physicians'
information exchange related to the distinguished patient clusters. The quantitative results of the
sequential analysis matrices of unidirectional kappa measures were used as an input for the network
analysis  software  Cytoscape  (with  extension  Firmnet)  in  order  to  visualise  the  significant
connections.  The  visualisation  of  the  results  as  networks  helps  us  identify  the  most  important
connections and to interpret the findings (Kiekel, Cooke, Foltz, & Shope, 2001). 

The network represents the usage of information agents from the point of view of the observed
physicians, where a transition (edge) means a shift from one agent to another. In the network the
stronger the link (the edge) between the nodes the more probable that they follow each other in the
physicians'  flow  of  information  agents'  usage  and  their  communicative  behaviour.  Thus  the
networks are representing the sequence of communicative behaviour instead of sympathy or mutual
communication that is presented earlier. On the directed network diagrams the type of information
agents are distinguished by colours and the weight of the edges represent the absolute value of the
kappa measures. The colours of the edges, red or green  represent if the link  has a negative or a
positive kappa, respectively. The directions of the kappa measures feature the edges as a facilitating
link (positive kappa, green edge) or as an inhibitory link (negative kappa, red edge).  For example,
the higher the positive kappa measure the more likely the physician used these two agents in the
given direction after each other in the communicative behavioural flow of the ward round. The
edges linking the nodes with  itself  (selflosps) are showing the multiple usage of the information
agent represented by the node,  the physician is significantly more (or less) likely to use the same
agent once more after using it. 

Results

In  this  thesis  booklet  I  only  present  the  sequential  analytic  result  network  on  the  overall
communication flow of the ward rounds' communicative behaviour.

The assumption on the homogeneity – tested by the segmentation of physicians – for the overall
communication sequence is proven (Likelihood ratio χ2 (684) = 2317.0158, p<0.05), that indicates
a  common  significant  sequential  model  for  all  the  three  observed  physicians.  However  the
assumption of stationarity – tested by the random segmentation – is not found to be proven on the
overall  sequential  data  (Likelihood  ratio  χ2  (684)  =  435.6117,  p>0.05),  that  may  restrict  the
interpretation of the results. The sequential analysis presented here is testing a lag 1 sequence, that
means a one step distance in the usage of the information agents,  the sequential model fits on the
overall data (Likelihood ratio χ2 (324) = 1634.5158, p<0.05).
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Figure 6. The network of the communicative behaviour of the observed physicians on ward rounds for lag 1. The
colour of the nodes represent the types of information agents: yellow – human; green – paper-based; blue –

electronic; orange – physical. The weight of the directed edges represent the absolute value of the kappa
measure. The edge colour is green when the link is positive (facilitating) or red when the link is negative

(inhibitory).

It can be seen on Figure 6 that the presence and the direct interaction with all of the three physicians
in  a  row  (O1-O2-O3;  lag  1)  is  significantly  less  probable.  Similarly  the  probability  of  the
involvement of the nurses (N) and the physiotherapists (GYT) in the same discussion right after
each  other  is  significantly  low.  The  physician  observed  is  significantly  prone  to  carry  on  the
conversation with the same physician who (s)he has started it with (the network is drawn from the
physician's point of view). It is rather probable that the physician is collecting information from the
medical aid (S) directly after interacting with the physiotherapists (GYT), that can be interpreted as
the act of shift in the focus of attention caused by the physiotherapists. It is also rather likely that the
physician is using documents (L – patient chart; J – notes; Dok – other documents) after interacting
with one of the other physicians (O1-O2-O3) present at the ward round, this usage of paper-based
documents can either be an inbound collection of additional information or an outbound creation of
written conclusion of the discussion. There is no coherent and interpretable conversation pattern
after the interaction with the patient, except that the physician is likely to continue the discussion
started with the patient previously (selfloop).

Interpretation of the findings

The overall fitting sequential model found on the physicians communicative behaviour during the
ward  round is  a  proof  of  existence  of  common features  in  the  teamwork around the  patients.
However when I was searching for specific sequential patterns related to the patient clusters I have
found fitting sequential models for three  out  of the four clusters. It means that there are unique,
cluster-related communicative patterns existing in the same time. The fact that  there  is no fitting
model found for the returning patients (CL2)  may be related to the relative heterogeneity of this
patient  cluster  or  it  means  that  the  communication  is  less  standardised  compared to  the  other
clusters. In  the  case of the monotraumatic patients with complication or comorbidity (CL1) the
involvement  of  the  nurses,  including  the  head  nurse  was  found,  this  may  be  interpreted  as  a
consequence higher needs in nursing of this patient cluster, that is related to the previously found
hinder of physiotherapy. The multitraumatic or polytraumatic patients (CL3), who need a complex
treatment  because  of  the  injured  multiple  body-parts,  showed  a significant  involvement  in  the
discussion  at  the  beginning of  the  conversations.  This  patient  cluster  is  the  youngest  with  the
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average age of 48.88 years,  and consists of traumatic injured patients who can serve as valuable
information  sources  for  the  physicians  and  the  team.  These  findings  are  both  supporting  the
assumptions  of  the  hypothesis  H1  about  the  differences  between  the  experts'  communicative
behaviour  and  the  hypothesis  H3  about  the  different  communicative  behaviour  related  to  the
different patient clusters.

An overall result is that the discussion is lead by the physicians, who start with the patients (B),than
they use the patient charts (L),  and than they carry on with other human information agents,  that
depending on the patient cluster. It is significantly unlikely that the physicians are involving the
physiotherapists and the nurses in the same discussion. This pattern, that appears across clusters can
be interpreted by general hierarchic or task related features of the patient care system or it may even
tell about the relations of sympathy in the team. These finding are supporting the assumptions of
hypothesis  H1,  about  the  differences  in  communicative behaviour  between  the  experts  and the
assumptions of hypothesis H2, about the leader role of the physicians. Finally the overall pattern
recognised  in  the  physicians'  information  usage  is  likely  to  support  that  there  is  an  effect  of
hierarchy on the sequential pattern of the communicative behaviour assumed by hypothesis H4.

Conclusion

The discussion of goals that were reached and the future perspectives

The  goal  of  my  dissertation  is  to  analyse  the  content  of  teamwork,  shared  knowledge and its
features by the quantity, quality and sequence of communication in physical rehabilitation, that is a
special non-acute field of healthcare. This overall goal is transformed into five specific hypotheses
involving the organisation, the team and the individual as levels of interpretation (see. Fig.7). The
organisation  in  this  case  was the  studied  ward  including  all  of  the  ward  and  also  non-ward
employed experts in the institute. The level of teams represent the rehabilitation  teams organised
around each patient  from the experts  mentioned above. The level  of  individuals  I interpret  the
results for differences between the experts and between the patient clusters.

Organisation / Ward Team / Rehabilitation teams Individual / Experts and Patients

The ward in the organisational context of
the institute.

The structure and functional processes of
the ward.

Communication on the ward.

The structure and functioning of the
interdisciplinary team organised around

the patients.
Communication and communicative

behaviour in the teams.

The features of the communication of the
experts' and the differences in the

communication between patient clusters.

Overall experiences and findings about the
work and communication on the ward.

New research questions can be
developed based on these findings.

H5: The type of the teamwork is assumed
to be interdisciplinary.

This hypothesis is not proven by the
results.

H1: Systematic differences in the team
communication are assumed to be found

when comparing the experts.
This hypothesis is proven by the results.
H2: The physicians are assumed to be the

leaders of the rehabilitation teams.
This hypothesis is proven by the results.
H3: The teams adapt their communication

to the different treatment needs of the
patients.

This hypothesis is proven by the results.

H4: The hierarchy is assumed to affect the sequence of team communication on ward
rounds. A ward round script is expected to be found in the sequential analysis.

This hypothesis is proven by the results.

Figure 7. The summary of hypotheses by the three levels of interpretation.

I described features of shared knowledge in the rehabilitation teams between experts and patient
clusters by the methods of text-analysis, the quantitative and qualitative analysis of communicative
behaviour  and by its  sequential  patterns.  The  events  of  information exchange analysed  gave  a
picture about interactions producing and maintaining the team knowledge.

16



Hypothesis H1

Differences appeared in the quantity and quality of experts' communicative behaviour in the teams
around the patients. Different members of the team used different agents and topics in varying
frequencies. The differences on the individual level may be caused by effects on team level. In this
level the transactive memory processes are potential factors, the team members own different parts
of knowledge that is known by the physician, thus (s)he requests information from the right person
who owns the piece of knowledge (Ellis, 2006; Wegner, Erber, & Raymond, 1991). The distribution
of knowledge in the team could be asymmetric for patient clusters (see hypothesis H3). The team
knowledge, what is developing and being updated by the communication is affected by the varying
communicative  activity  of  the  experts  in  the  team around  the  patient  (Cooke,  Salas,  Cannon-
Bowers, & Stout, 2000; Klimoski & Mohammed, 1994).

My results about the usage of information agents are similar to the findings of Sørby and Nytrø
(2007): the verbal communication with the patients and the usage of the patient charts are the main
activities on the ward rounds. In the study of Sørby and Nytrø (2007) the mentioned usage pattern is
completed  by the  verbal  communication with the  nurses  that  didn't  appear in  my results.  This
difference  may  be  caused  by  the  features  of  the  physical  rehabilitation,  that  emphasises  the
physiotherapists activity in the patient care rather than the nursing tasks, this shift is reflected in the
communication  on the  ward  rounds.  Among  the  differences  between  the  communicative
behavioural activity of the experts in the team the general information collecting and integrating
role of the physicians also appeared.

The varying communicative behavioural activity of the team members can also be interpreted by the
classical  hierarchic  organisational  model  of  the  healthcare  (Benham-Hutchins  &  Effken,  2010;
Csabai  &  Molnár,  1999;  László  &  Hunya,  2008).  In  this  organisational  structure  the  only
autonomous actor is the physician ,thus all the other team members are only partially acting freely
and  rather  they are executing the orders  and tasks  assigned by the physicians.  This effect  also
appears in the lower activity of the nurses and the non ward employed experts during the team
meetings observed. These differences between the communicative behaviour of the specialists are
probably constraining factors of the teamwork.

The results presented here are supporting the assumptions of hypothesis H1 about the differences in
the communication  between  team  members  on  individual,  team  and  organisation  levels.  The
methods applied were capable to describe the team communication in terms of quantity, quality and
sequential patterns. These valid, reliable, and interpretable results support the methodological aspect
of hypothesis H1.

Hypothesis H2

According to my findings the physicians are communicating as the leaders in the teams around the
patients, supporting hypothesis H2.  As leaders of the expert teams  they are managing the teams'
information search, coordinating the discussions and they are aware of which piece of information
is held by which team member  (Salas,  Rosen, Burke,  Goodwin, & Fiore,  2006).  They are  also
adjusting the human and physical resources of information to the needs  of  the patient care and
determining the team members' tasks and priorities by ordering treatments. Their task as leaders is
to maintain open communication, manage affective states and guarantee psychological safety during
the team information exchange sessions  (Salas et al., 2006). These activities are building up the
conditions of the teamwork. According to my observations compared to the ward round the team
meetings are more effective for this purpose.  This key role in the managing of the coordinated
teamwork  is  also  a  consequence  of  the  high  position  and  autonomy  of  the  physicians  in  the
healthcare  organisational  hierarchy  (Benham-Hutchins  & Effken,  2010).  In  order  to  exceed the
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classical hierarchic model of healthcare the development of shared knowledge, the involvement and
activity of all team members  would be needed on the events of information exchange  (Benham-
Hutchins & Effken, 2010), these would be the next steps towards the implementation of the team-
based patient care in the medical rehabilitation (Eldar et al., 2008). The hierarchy based leadership
should be replaced by the physicians'  role  of coordinating,  facilitation  maintaining of  the team
knowledge. The methods applied were capable to describe the team communication focused on the
physicians' leading role in terms of quantity, quality and sequential patterns. These valid, reliable,
and interpretable results support the methodological aspect of hypothesis H2.

Hypothesis H3

Differences appeared between interactions about the various patient clusters in the communicative
behaviour of the team members on both information exchange events observed. The teams adopted
their communication to the needs of the patients. The team members the most frequently involved
in discussions were the physicians, the physiotherapists, the patient and the nurses in the observed
usage  of  information  agents.  The  following  table  summarises  the  detailed  differences  in the
communication I have found between the patient clusters.

CL1 – Monotraumatic patients with complication or comorbidity

The communication about this patient cluster in the overall quantity of communicative acts is lower and the
otherwise  important  topic  of  physiotherapy  is  occurring  less  compared  to  the  other  clusters.  The
complications  and  the  comorbidities  hinder  these  patients  in  participating  the  therapies,  including  the
physiotherapy. The frequent usage of sport and hydrotherapy in the discussion may be caused because their
participation on these treatments  is also questionable, and  thus  they are subject of discussion before the
decisions.  The  complications  that  these  patient  have  hinder  them  to  use  the  whole  capacity  of  the
rehabilitation teams, that is shown by the restricted usage of topics in the discussions.
The strong involvement of the nurses in the communication during ward rounds can be cased by these
patients  intensive  nursing  needs  in  the  treatments  of  their complications,  for  example  their  decubitus
problems.
If the head of nurses is present around the bed at the ward round, the nursing related communication of the
physicians appears right at the beginning of the discussion. Otherwise the nursing cannot gain importance
in  the  communication,  and  the  physiotherapists  are  discussing  the  topics  of  motional capabilities  and
medical aids with the physicians. 

CL2 – Returning patients

In the discussion on team meetings about this cluster, the topic of social background  has an emphasised
role, because these patients already have been rehabilitated and they return to the ward from home. These
patients are hospitalised mainly in order to change or repair their prostheses, that causes the frequent usage
of the topic medical aids on the ward rounds.
These once rehabilitated returning patients typically are able to provide information and experiences to the
physicians,  that  made then the primary  inbound information agents  on the ward rounds instead of the
physiotherapists. The frequent involvement of the nurses in the discussion of the ward rounds found can be
caused by two factors. Either the nurses are supporting these patients in the autonomous usage of their new
medical aids, or there are informal reasons behind this activity, because many of the patients have already
been hospitalised on this ward before, thus the nurses know them personally and they are more prone to talk
about familiar patients. The mediating role of the nurses is strengthened by this familiarity and facilitates
their information sharing in the team (László & Hunya, 2008).
The lack of significant sequential pattern in the ward round communication of the physicians about these
patients leads to the conclusion that the communication is not constrained or standardised about and with
them. That  may be caused by the heterogeneity of this  patient  cluster,  for  example several  differently
injured patients are returning for the change of their prostheses. The other possible cause may be that in the
case of these already rehabilitated patients the risks and responsibilities are lower compared to the other
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clusters. This may indicate that there is no need for a sequentially constrained standardised communication
contrary to high risk situations (Grote & Zala-Mezö, 2004; Sexton & Helmreich, 1999; Soós, 2010).

CL3 – Multitraumatic or polytraumatic patients 

The  high  activity  of  the  physiotherapists,  the  frequent  usage  of  the  topic  physiotherapy  and the  long
discussion times are indicating that the treatment of these patient is the most complex task at the ward. This
patient cluster needs the most active teamwork and they are in the focus of the team meetings, that is shown
by the highest proportion of utterances related to them by the physiotherapists and the physicians.
The seriously injured multiple body-parts, the possible life threatening status and its complex treatment
needs may cause the frequent interaction between the physicians during the ward rounds.
The importance of the medical aids in  the case  of these patients is  underpinned by its  position in the
sequence of the physicians' communication during the ward rounds.  The medical aids are involved in the
communicative behaviour related to the discussion between the physicians. The physicians, as the leaders
and coordinators of the teamwork are focusing on this information source. The relatively young age (48.88
years in average) and good mental status make these patients capable to be involved in the discussion about
their motional capabilities with the physicians.

CL4 – Orthopaedic surgical patients

In the usage of information agents of physicians during ward rounds the third most important agents were
the other participating physicians. This relative importance and involvement of the other physicians may be
caused by the need for sharing the information about the patients' previous surgeries and their status of
recovery.
The nurses are less involved in the discussion with the physician about this patient cluster on ward rounds,
that may be causes by the lowered importance of the nursing information. Similarly the physicians were not
discussing with the patient about their  motional capabilities. These patients are hospitalised for a specified
purpose and  for a specific treatment after an implantation of  a  joint prostheses, that is a planned routine
task. covered by less significant communicative behavioural sequences in the physicians' work.

The different patients (clusters) indicated different experts' involvement in the communication with
various sequential patterns in their teamwork, that is supporting the assumptions of hypothesis H3.
The  differences  in  communicative  behavioural  sequences  on  ward  rounds  revealed differing
informational needs in the physicians' team communication.  This is a feature that has to be taken
into  account  in the  development  of future organisational,  physical  or information technological
solutions supporting the teamwork  (Sørby & Nytrø,  2006;  Xiao,  Lasome,  Moss,  Mackenzie,  &
Faraj,  2002).  The  different  knowledge  contents  are  activated  by  patient  cluster  related  illness
scripts.  that  recall  encapsulated  background  knowledge  (Boshuizen  & Schmidt,  1990;  Custers,
Boshuizen, & Schmidt, 1998; Van De Wiel, 1997). The presence of the different illness scripts is
underpinned by the significantly fitting sequential models in the communicative behaviour related
to three of  the  four  clusters.  The memory organisation packages  (MOPs),  as  a  special  type of
schemata (Schank, 2004) what are organising the long term memory contents are responsible for the
transfer of knowledge between treatment of the different patient clusters held by the physicians and
other experts. These shifts and transfers of experts between the patients clusters are only affordable
to a limited quantity  (O’Leary et al.,  2011). The experts are members of multiple rehabilitation
teams organised around the patients with different treatment needs (Butt & Caplan, 2010; Eldar et
al., 2008; Sørby & Nytrø, 2006). The frequent shifting from team to team can have a negative effect
on task completion due to the effort spent for the transfer of knowledge between situations, teams,
and patients,  and there is no time and effort left for effective cooperation, because as soon as the
team is set up the members have to go further to the next patient's team (O’Leary et al., 2011). This
fragmentation of time and efforts of the experts can have a negative effect on the quality of patient
care.  One  of  the  possible  constraints  of  effective  teamwork  in  the  studied  ward  for  physical
rehabilitation is that the experts  are responsible  for the care of numerous patients from various
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clusters at the same time. The more similar teams the experts are participating in, the less effort they
need  to  spend  on  team  coordination  and  knowledge  transfer.  Taking  these,  the literature  and
empirical  findings  into account, a  cluster  homogeneity focused patient  distribution  and rotation
system  would  support  the  teamwork,  the  cooperation  and  the  team  knowledge  of  the
interdisciplinary rehabilitation teams. A patient distribution system is functioning in the professional
team  of  the  physiotherapists  on  the  studied  ward  is  implicitly  aiming  at  these  requirements
mentioned.

There is no single, uniform team knowledge and mental model that exists, instead there are several
context  and  patient  or  patient  cluster  dependent  situational  mental  models,  that  contain  the
declarative knowledge, that is  needed to be developed for the effective teamwork  (Klimoski &
Mohammed, 1994). The different clusters of patients need different team knowledge and illness
scripts for the successful treatment. This diversity enables the flexibility of teamwork in the highly
dynamic  context  of  healthcare.  The  findings  presented  in  my  dissertation  are  supporting  the
assumptions  of  hypothesis  H3  about  the  differences  both  the quantity  and  quality  of  the
communicative  behaviour  of  physicians.  The  patients  with  different  treatment  needs  require
different way of teamwork in the physical rehabilitation that was provided by the teams adopted to
patient clusters. The methods used provided a detailed description of the team communication as a
team process what supports the methodological part of hypothesis H3.

Hypothesis H4

The results of the sequential analysis of the physicians' communicative behaviour show a systematic
script or sequential pattern on the ward round (see fig. 8).

Patient Physician Physician … Physiotherapist … Nurse ...

Body

The same
physician

with whom
the

conversati-
on was
started,

because all
the three

physicians
are usually
not present
in the same

time

Various
agents

If the physician is
interacting with the
physiotherapist the
interaction with the
nurse is changing
to less unlikely by

the lags.

Various
agents
inserted
(medical

aid in case
of the CL1

for example)

The physician
only includes

the nurse in the
discussion

several lags
after the

physiotherapist. Other
agents or

the closing
of the

discussion

Medical aid ... Nurse ... Physiotherapist

Patient chart
(the interaction
after this is less
likely  with  the
physician)

If the physician is
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interaction with the
physiotherapist is
changing to less
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Various
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(medical
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of the CL1

for example)

The physician
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physiotherapist

in the discussion
several lags

after the nurse.

Figure 8. The overall sequential pattern of the physicians' communicative behaviour on ward rounds.

In this sequential pattern the elements sharing of information from paper-based agents, the leading
physicians'  integrating  and  documenting  behaviour  are  supporting  the  teamwork.  However  the
separation of the nurses and physiotherapists in the interactions with the physicians who are leading
the ward round is showing the weaknesses the teamwork observed. These finding are supporting the
hypothesis H4 about the existence of a script in the communicative behaviour of the physicians on
ward round. This sequential pattern is explained by the hierarchy in the organisation. Alternatively
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the effect of the functional differences between the nursing and the therapies on the script could be
assessed in the future. The similarities in the sequential patterns across the patient clusters with
different  treatment  needs is  weakening this alternative explanations. The most robust sequential
pattern  element  that  appeared  in  all  the  results  is  the  separation  of  the  nurses  and  the
physiotherapists that is explained by the hierarchy based conflict of the two professions and the lack
of sympathy in their relations. My results about the effect of hierarchy on team communication are
the  basis  of  my future studies on methods for  supporting  team communication.  Supporting the
methodological part of hypothesis H4 the observation method applied and the sequential analysis
are capable the describe the communicative behaviour of the physician leading the ward round.

Hypothesis H5

The  results  presented  do not  support  the  assumptions  of  hypothesis  H5 about  the  type  of  the
rehabilitation teams. The teams around the patients studied are not interdisciplinary teams according
to the typology (Butt & Caplan, 2010), although there are tendencies towards this type, for example
in the cooperation of the physicians and the physiotherapists, the overall coordinating leader role of
the physicians across topics and agents, and finally the pattern of discourse on the ward rounds.
Contrarily  to  the  aforementioned findings  the  team meeting  is  not  functioning as  an  event  for
interdisciplinary exchange of  information.  The overall  character of  the  meeting is  an event  for
reporting data to the physicians, and also a negative effect of the inactivity or absence of several
experts is recognised against the interdisciplinary type of team functioning. Similarly the hierarchic
or role  conflict  affected sequential  pattern of ward round communication is a proof against  the
overlapping roles and horizontal communication of the interdisciplinary teams,  although the ward
round is  effectively involving the patients in  the discussion.  The support of the nurses and the
reducing of the hierarchy could help the team to develop the interdisciplinary way of teamwork.
These interventions are connected to the change of the classical hierarchic healthcare organisational
model by the involvement of the experts as autonomous agents in the team (Benham-Hutchins &
Effken, 2010). Interdisciplinary teams may facilitate the flexible and effective healthcare practice in
the studied field. The methods applied to describe the communication as a team process in terms of
quantity, quality, and sequential patterns are capable to capture the overlapping of the experts' roles
and tasks and their level of cooperation. The results even not supporting the theoretical assumptions
of hypothesis H5 are reliable and interpretable hence supporting the methodological part of this
hypothesis H5.

Summarising the findings of my dissertation I can conclude that the teamwork observed in the
physical rehabilitation ward is  highly  affected by the hierarchic healthcare organisational culture.
The  script of  the  ward  round  and  the  dominating  role  of  the  physicians  represent  the  effects
observed. However, the team-based patient care initiated in the institute is also noticeable. There is
an  effective  team  communication  around  the  patients  despite  that  the  teams  are  not  typically
interdisciplinary and they do not involve all the possible members actively in the discussions. The
effective cooperation of the physicians and the physiotherapists is counterbalanced by the lack of
cooperation between the physiotherapists and the nurses and the low activity of the nurses and the
non ward employed team members.  Consequently the  teams observed are situated  between the
types  of  multidisciplinary  and  interdisciplinary  teams.  The  goal  of  the  interdisciplinary  team
functioning could be reached by the  reduction of the hierarchy and the involvement  of  all  the
experts in the team. My observation-based research methodology completed with network analysis,
text  analytics,  and lag sequential  analysis  connects  the  two  perspectives of  teamwork  research
(Kiekel  et  al.,  2001) and  requirements  engineering  initiated computer  supported  cooperation
research (Sørby & Nytrø, 2006, 2010). This strategy for studying teamwork on field is proven to be
effective in describing the features of team communication in medical rehabilitation teams around
patients and also it is capable to identify the key points of future research and development.
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Limitations and further research
In my dissertation I do not aim to cover the whole field of healthcare teamwork. My results are
based on studies conducted in one institute's ward for physical rehabilitation and the data collection
is limited to the communication as a single team process. Moreover the scope of research should be
extended to the patients who are in the focal position of physical rehabilitation. The direction of my
further research is to extend the methodology used to other institutes in order to make comparisons
and to enhance the power of generalisation of the results.

As a study in applied psychology this dissertation also has practical conclusions and suggestions.
For example the findings suggest that more emphasised involvement of the nurses and the non ward
employed expert  would support  the  teamwork.  Furthermore the reduction of  the  role  hierarchy
would facilitate team cooperation among both ward employed and non ward employed experts. Two
possible  types of  intervention  would  be available:  the  development  of  skills  or  the  support  of
teamwork by information technology.

In the future I aim to expand my research to other wards and institutes with a more complete data
collection based on my present findings. As of implementing solutions to enhance interdisciplinary
teamwork a cooperation skill development educational program and the introduction of physical or
information technological tools supporting the teamwork are my further aims.
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