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Abstract 

Background: General practitioners (GPs) are often faced with complex problems, including patients with socio-
economic and medical problems. However, the methods they use to approach these complexities are still not 
understood. We speculated that elucidating these methods using complex adaptive systems (CAS) methodology to 
comprehensively assess GPs’ daily activities would contribute to improving the professional development of GPs. This 
study aimed to clarify how expert GPs handle complex problems and adapt to their community context through the 
ethnography of GPs and other healthcare professionals in terms of CAS.

Methods: We adopted the interdisciplinary team-ethnographic research approach. Five hospitals and four clinics in 
Japan which were considered to employ expert GPs were selected by purposive sampling. 62 individuals of various 
backgrounds working in these nine facilities were interviewed. Using field notes and interview data, the research-
ers iteratively discussed the adequacy of our interpretations. The first author (JH) prepared a draft report, which was 
reviewed by the GPs at the participating facilities. Through critical and iterative consideration of the different insights 
obtained, the final findings emerged together with representative data.

Results: We identified four approaches used by GPs to deal with complexities. First, GPs treat patients with complex 
problems as a whole being and address their problems multi-directionally. Second, GPs build horizontal, trusting 
relationships with other healthcare professionals and stakeholders, and thereby reduce the degree of complexity of 
problems. Third, GPs change the learning climate while committing to their own growth based on societal needs and 
by acting as role models for other professionals through daily interpersonal facilitation. Fourth, GPs share community 
vision with multi-professionals and thereby act as a driving force for organizational change. These various interactions 
among GPs, healthcare professionals, organizations and communities resulted in systematization of the healthcare 
and welfare network in their community.

Conclusions: Expert GPs developed interconnected multidimensional systems in their community health and wel-
fare networks to adapt to fluctuating social realities using four approaches. GPs’ work environment may be considered 
as a complex adaptive system (CAS) and the approach of GPs to complexities is CAS-based. Our findings are expected 
to have practical applications for GPs.
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Background
Healthcare professionals in developed countries are 
frequently puzzled and confounded by complex prob-
lems, such as the increase in comorbidities and inequal-
ity. In particular, general practitioners (GPs) commonly 
examine patients with multiple complex conditions, 
defined by the Agency for Healthcare Research and 
Quality as those with two or more chronic conditions 
which may collectively have an adverse effect on health 
status, function, or quality of life, and that require com-
plex approaches to healthcare [1].

GPs are experts at dealing with newly complex mod-
els which incorporate mental health and social effects, 
as well as with factors which exacerbate complexity, 
such as medical disorders, psychiatric disorders, soci-
oeconomic problems, behaviors and characteristics, 
or their combination [2–5]. GPs provided appropri-
ate advice to patients who attend multiple specialties 
and do not know whom they should consult [6]. Addi-
tionally, GPs try to identify conditions which are both 
suitable for their communities and which meet the 
community’s expectations and satisfy its values [7].

Despite this experience, GPs find that clarifying their 
role in the handling of complex problems is difficult. 
This difficulty owes to the need to grasp these problems 
simultaneously in the context of individual patients and 
communities [6]. Moreover, the approaches to com-
plex problems that expert GPs use to adapt to their 
community context are unclear. Complexity science 
and complex adaptive systems (CAS) could be useful 
in clarifying how complex problems are coped with, 
since these perspectives represent an alternative to 
the reductionist view [8]. Complexity science, which is 
rooted in both nonlinear mathematics and coordination 
dynamics, focuses on relationships among variables 
and allows for emergent behaviors [9]. In contrast, CAS 
is a network-based system which includes agents whose 
actions are interconnected within the system according 
to patterned behavior. To clarify these patterned inter-
actions in CAS, which are defined by the presence of 
regular sets of coordinated behavior (i.e., verbalizations 
and nonverbal actions), repeated over time and occur-
ring above and beyond chance [10], the whole system 
needs to be observed functioning within its context. 
We therefore speculated that ethnography,[11] which 
explores cultural phenomena from the perspective 
of the subject, may allow an unravelling of the many 
multi-faceted and multilayered viewpoints GPs use to 
clarify these approaches. Further, we considered that 

elucidating them in terms of CAS would contribute 
to research into GPs’ professional development, and 
inform educational practices aimed at supporting this 
research.

Of note, the Japanese healthcare system does not have 
a patient list system or registration system. In Japan, 
general practice does not function in a strict gatekeep-
ing role: people can access secondary and tertiary care 
facilities directly without a referral from a primary care 
physician. In addition, the boundaries between primary/
secondary care and clinic/hospital care are unclear, and 
patients can freely choose and change their physician 
or healthcare facility without a referral from a GP. As 
a result, 7 million of Japan’s 127 million population are 
estimated to visit specialists as outpatients, with hospi-
tals accounting for 30% of these visits [12]. Nevertheless, 
to promote the continuity of care between inpatient and 
outpatient status, the Japanese government has incentiv-
ized the holding of an interprofessional conference before 
a patient is discharged from hospital to a community 
home. In other words, physicians in hospitals need to 
provide not only secondary but also primary care, while 
GPs mainly provide primary care in the general practice 
departments of hospitals and small outpatient clinics 
[13]. It is within this ill-defined context that expert GPs in 
Japan are struggling with complex problems.

Here, we aimed to clarify how expert GPs handle 
complex problems and adapt to their community con-
text through the ethnography of GPs and other health-
care professionals in terms of CAS in Japan.

Methods
Design
We undertook qualitative research based on the team 
ethnography methodology. To clarify the role of GPs as 
agents in CAS, which is focused more on the relations 
and interconnection among individuals rather than their 
characteristics as individuals, we adopted the ethnogra-
phy method, as “occurring in natural settings character-
ized by learning about the culture of the group under 
study and experiencing their way of life before attempt-
ing to derive explanations for their attitudes and behav-
iors” [14]. Using the interdisciplinary team ethnography 
method, we arranged for a pair of researchers to engage 
in participant observation and interview together, in the 
same place and at the same time [11]. The team consisted 
of a healthcare professional(s) and/or an anthropologist, 
who conducted fieldwork in a medical facility together.

Keywords: Complex adaptive system, General practitioners, Team ethnography
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Research setting
The research setting was Japanese hospitals or clinical 
settings with expert GPs. The Japan Primary Care Asso-
ciation began certifying primary care specialists in 2010, 
and had certified 874 specialists as of September 5, 2020 
[15].

Regarding complex problems, a survey of Japanese peo-
ple aged 75 and older living in Tokyo found that about 
65% or more had three or more comorbidities, with the 
most common three-way pattern being hypertension, 
coronary heart disease, and peptic ulcer disease in men, 
and hypertension, dyslipidemia, and peptic ulcer dis-
ease in women, in that order [16]. Identified patterns of 
multimorbidity in the Japanese general population were 
cardiovascular-renal-metabolic, neurological-psychiatric, 
skeletal-articular-digestive, respiratory-dermatologic, 
and malignancy-digestive-urologic [17]. Among home 
visit patients, 50% have multimorbidities; cardiovas-
cular, endocrine, and neuropsychological disorders are 
common, and are associated with depressive symptoms, 
indicating the importance of the collection and appro-
priate utilization of psychosocial information [18]. With 
the increase in lifestyle and other non-communicable 
diseases, these complex problems involving multiple 
biopsychosocial factors are an increasingly more impor-
tant priority for GPs. Although the number of studies on 
multimorbidity has recently increased, we are unaware of 
any studies evaluating multimorbidity from a CAS stand-
point. In addition, it is suggested that physicians them-
selves may feel a degree of burden concerning complex 
problems due to the lack of a view of CAS [19, 20]. We 
therefore hypothesized that Japanese GPs may not fully 
understand the concept. In this study, therefore, we 
purposefully sought out GPs who might be experts in 
hospitals and clinics to reveal multiple aspects of their 
behavior as agents in CAS.

Participants
Purposive sampling was adopted. Given the research 
setting, sampling was conducted with comprehensive 
consideration to the criteria used to characterize expert 
GPs and facilities, existing relationships within the local 
region, size of the municipal population, presence of pub-
lic medical institutions, and the scale and history of the 
facilities.

First, we selected GPs who had been working full time 
for more than 5  years (10,000-h expert theory [21] in 
their context. In addition, we purposefully selected three 
types of expert GPs identified in a previous paper [22] 
and the facilities they belong to. The first type were all-
rounder GPs who could deliver specialist-defined care 
in a wide range of areas. All-rounder GPs, who have a 

wide range of specialist knowledge as well as the abil-
ity to work on inter-professional and inter-departmental 
relationships, often work in the general practice depart-
ment of hospitals. The second type were GPs with appro-
priate experience who were able to independently deliver 
a specialist service [23]. GPs with special interests, such 
as gastrointestinal endoscopy, often work in rural hospi-
tals since more physicians work in urban areas than rural 
areas.  The third type were expert generalists who could 
interpret patient problems in their local community, and 
who mainly work in clinics. Additionally, considering a 
Japanese study by the Health Labor Sciences Research 
Grant System in 2018 on the effect of GPs on the com-
munity [24], we examined five hospitals and four clin-
ics as model facilities in which expert GPs practice. This 
paper does not describe the specific facilities associated 
with the following findings to avoid the identification of 
participating facilities and individuals.

Data collection
The researcher conducted pilot studies in two facilities in 
Japan, and based on these developed a semi-structured 
interview guide (Table 1).

The study included nine medical institutions located 
across Japan. After participants and their facilities pro-
vided e-mail consent to participate, our research team 
conducted participatory observation at each facility in 
February, August, and November 2019 and February 
2020 (Table 2).

The researchers conducted participatory observations, 
including a tour of the facility with the GPs or GP-rec-
ommended staff members who were the key informants 
of the participating facility [25], and observed that GPs 
were engaged in outpatient treatment and case confer-
ences, etc. The GP also introduced the team to key par-
ticipants who agreed to be interviewed. The researchers 
interviewed individual participants including doctors, 
nurses, rehabilitation therapists, and medical social 
workers MSWs) for 30  min to one hour each in a pri-
vate room without the presence of other facility col-
leagues (Table 2). In the case of interviews with multiple 
researchers, one researcher was the main interviewer and 
the other researcher acted as note-taker and sub-inter-
viewer. All audio records of interviews were transcribed 
verbatim. Through participatory observations and inter-
views, the researchers collected data based on differing 
viewpoints (i.e. those of healthcare professionals, non-
professional staff, local people, and others) on how GPs 
work in the specific context.

Initially, interdisciplinary team ethnography of two 
facilities (Hospital A and Clinic B) was conducted from 
the perspective of “Medical Generalism” as a princi-
ple in primary care [26]. Based on the results of this 
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fieldwork, we determined that the CAS was a useful 
way to capture the practices of GPs as “Medical Gen-
eralism” by reflecting interactions among individuals-
departments-organizations-communities as a means 
of understanding complexity [27]. Thus, the CAS was 
adopted as a framework for data collection and analy-
sis to clarify the perspective of this study. This method 
is reflected in the structure of the findings.

The researchers interviewed 62 individual healthcare 
professionals in the participating medical institutions. 
Hospital A is a central public hospital in a town with 
a population of slightly less than 80,000 people in the 
Kansai district of Japan. Clinic B is a private clinic in a 
rural town of approximately 10,000 people neighbor-
ing that of Hospital A. Hospital C is in a large city in 
Hokkaido with a population of more than 1,000,000. 
Clinic D is affiliated with a hospital. Clinic E, located 
in the same city as Hospital C, was converted to a gen-
eral practice clinic by a GP when the original orthope-
dic surgery clinic was closed. Hospital F is in the North 
Kanto district. Hospital G is on the main island of 
Okinawa. Clinic H is in the Tohoku area. Hospital I is a 
small hospital in the suburbs of Kyushu. The research 
team assumed that all-rounder GPs worked in Hospi-
tals A, C, F and G; GPs with special interests such as 
HCU (High Care Unit) worked in Hospitals C and F; 
and GPs as expert generalist worked in the Hospital 
A-affiliated clinic, Clinics B, D, E, and H, and Hospital 
I, and selected GPs in these centers as participants.

Researcher backgrounds
JH and SO are general practitioners and RG is a physical 
therapist. JH received training in qualitative research as 
part of a PhD program, while SO and RG received quali-
tative research training after obtaining their PhD degrees. 
SK is a cultural anthropologist and JT and YH are medi-
cal anthropologists, each with about 10 years’ experience. 
The authors have collaborated since January 2018.

Analysis
Ethnography involves data collection and analysis. Each 
researcher composed his or her own field notes and 
shared them within the group. The researchers held mul-
tiple face-to-face meetings every two or three months. 
Each meeting was an opportunity to discuss iteratively 
the adequacy of our interpretations. Researchers con-
structed and deconstructed certain patterns in the way 
GPs handled complex problems and adapted to their 
community context through the sharing and comparing 
of their field notes. Through continued discussions with 
the anthropologists on the team, who stressed the signifi-
cance of clinical and social science perspectives, however, 
we tried to be continuously reflexive during the analysis 
in order to practice more interpretive reflexivity. After 
the findings were finalized, the first author (JH) pre-
pared a draft report. The GPs at the participating facili-
ties reviewed this draft and were asked for their opinions 
on it. Through these processes, the final findings emerged 
together with representative data and were confirmed by 

Table 1 Semi-structured guide for interviews with GPs and healthcare professionals

For GPs in their institution For healthcare professionals

What types of clinical tasks have you performed as a GP in your institu-
tion?

What types of clinical tasks have you performed in your institution with 
GPs?

What do other healthcare professionals think about your tasks and how 
you work in the organization?

What do you think about the GPs’ tasks in your institution and how you 
work with them in the organization?

How do you work and collaborate with other professionals and/or other 
departments in your organization/local community?

How do the GPs in your institution work and collaborate with other profes-
sionals and/or other departments (including you) in your organization/local 
community?

What kinds of collaboration do you have with neighboring organizations? What kinds of collaboration do you have with neighboring organizations?

How and which professionals are mainly responsible for internal and 
external collaboration in each organization? How have GPs (including 
you) been involved in this process?

How and which professionals are mainly responsible for internal and 
external collaboration in each organization? How have GPs been involved 
in this process?

How has your organizational culture developed, and who has been 
involved? How have the GPs in your institution been involved in this 
process?

How has your organizational culture developed, and who has been 
involved? How have GPs in your institution been involved in this process?

How has your organization approached patients and lay people in the 
local community? How do you think they feel about it? What impact do 
you think this approach has had on patients and community members? 
How have the GPs (including you) been involved in this process?

How has your organization approached patients and lay people in the local 
community? How do you think they feel about it? What impact do you 
think this approach has had on patients and community members? How 
have GPs in your institution been involved in this process?
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all researchers. This study was reviewed and approved by 
the research ethics committee of the authors’ university.

Results
In these Japanese primary care settings, all three types 
of expert GPs, namely all-rounder GPs, GPs with spe-
cial interests, and expert generalists, were found to face 
more or less multifocal levels of complex problems in 
the context of individual patients, healthcare profession-
als, organizations, and communities. In the system, we 
focused on GPs’ interactions among individuals. Among 
examples, GPs shared information with other health-
care professionals about complex patients with multi-
ple chronic conditions, etc. On the other hand, some 
organizations have trouble with sharing clinical informa-
tion with healthcare professionals and management of 
healthcare organizations due to sectionalism, etc. Some 
communities have concerns about the optimal use of 
community resources and interprofessional collabora-
tion strategies beyond their facilities. In such contexts, 
the final findings revealed that four types of patterned 
GP interaction between GPs and other healthcare pro-
fessionals facilitated a reduction in these complexities 
throughout the network and in the necessary parts of the 
network, namely:

1 GPs shared the whole picture of patients with com-
plex problems and address their problems multi-
directionally.

2 GPs built horizontal, trusting relationships with 
other healthcare professionals and stakeholders to 
share information and thereby reduce the degree of 
complexity of problems.

3 GPs changed the learning climate while commit-
ting to their own growth based on societal needs by 
reflecting on their own position and working as role 
models for other professionals through daily inter-
personal facilitation.

4 GPs shared community vision with multi-profession-
als as a driving force for organizational change.

1 GPs share the picture of patients with complex prob-
lems as a whole being and address their problems 
multi-directionally

GPs perceived the individual patient as a whole being 
and recognized the interrelationships of health risk fac-
tors with patient issues such as polypharmacy with 
multiple chronic conditions. GPs have willingly tried to 
incorporate multi-dimensional perspectives on the com-
plexity, which enabled healthcare professionals to recon-
sider their roles.

“I get the impression that GPs have a broad per-
spective (on their patients). The GPs have a broad 
view (of the patient), and also looks at the future 
and the background. Even a single record is dif-
ferent. In the emergency room, they tend to just 
describe the symptoms, but they also describe 
where the patient is coming from and his or her 
family.” (nurse in Hospital C)The specialist said, “It 
takes multiple perspectives on the patient, which 
makes subsequent diagnosis and treatment easier. 
It would have been very difficult without them. 
(fieldnote in Hospital C).

Additionally, by involving other healthcare profes-
sionals and being involved, GPs reduced not only the 
complexity of multimorbidity care, but also social, eco-
nomic, and mental difficulties by internalizing the bio-
psycho-social approach.

“Administration staff sometimes accept patients 
with intractable and multiple diseases to our hos-
pital. In these cases, we introduce GPs to them.” 
(nurse in Hospital C)

“I think GPs always talk with patients about their 
economic and physical conditions.” (MSWs in Hos-
pitals A, C and F)

Similar thoughts were expressed by nurses and social 
workers, as follows: “To be honest, we are specialists 
who support patients’ QOL and post-discharge lives 
rather than the disease, but the GPs are equally con-
cerned about the psychosocial issues of their patients, so 
that’s really, in a good way, something we shouldn’t lose. 
“(field note in hospital F).

Thus, GPs shared in the care of individual patients 
as a whole being and addressed their problems multi-
directionally through multi-dimensional perspectives 
with multi-professionals. As a result, healthcare profes-
sionals improved their understanding of the prioritiza-
tion of disseminated issues and were able to advance 
their provision of care in a stable manner. Through 
GPs’ interactions, the sharing of the picture of patients 
with complex problems triggered interconnections with 
the other healthcare professionals’ view as part of the 
network.

2 GPs build a horizontal, trusting relationship with 
other healthcare professionals and stakeholders and 
thereby reduce the degree of complexity of problems.

GPs helped multi-healthcare professionals under-
stand complex information while working with a sense 
of reciprocity, which means that they helped and 
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complemented the activities of other healthcare profes-
sionals voluntarily and horizontally, instead of in a hier-
archical, top-down relationship with them.

“Now, each GP has a conference once a week with 
physicians in charge, nurses, MSWs, nutritionists, 
therapists, and pharmacists to discuss whether any 
current patients can be discharged. This is a very 
beneficial conference for healthcare professionals 
in our department as it allows them to understand 
medical information in summary form.” (nurses in 
Hospital C)

“We are frankly working with the GPs to come up 
with solutions to the complex information sur-
rounding our patients. If this is the only conclusion 
we can reach now, we can agree. We will then feel 
reassured, and be able to say, “Well, we’ll just have 
to wait and see.” (pharmacist in Hospital F)

The GPs carefully exchanged complicated internal 
and external information regarding their own depart-
ments and organizations, and reduced the degree of 
complexity of information to meet the activities of their 
departments, organization and community.

“Working with GPs has opened my eyes to the out-
side world as well. We have many opportunities to 
exchange information about management systems 
at other facilities with GPs”. (nurse in Hospital I)

“We established a relationship with a community 
newspaper company to deliver meaningful medi-
cal information to lay people. We then started 
publishing easy-to-understand information on 
important subjects in family medicine for lay peo-
ple, which was very well understood by patients. 
For example, I wrote about advanced care plan-
ning. After that, some patients started to tell me 
that they wanted to reflect on their own end of life. 
Recently, the company has increased the number of 
opportunities for us to publish articles about med-
ical information”. (GP in Clinic H)

Thus, the findings revealed that these patterned inter-
actions between GPs and other healthcare professionals 
and/or community stakeholders established horizontal 
and trusting relationships which were interconnected 
with a reduction in the degree of complexity of infor-
mation to meet particular contexts as part of the 
network.

3 GPs change the learning climate while committing 
to their own growth based on societal needs through 
reflecting on their own positions and acting as role 

models for other professionals through daily inter-
personal facilitation.

GPs reflected on their own position in the organization 
and local community, and expanded their own duties 
or created innovative work behaviors based on societal 
needs.

“We had not previously established a home care 
system. We therefore developed home visiting nurs-
ing-care and rehabilitation programs, because such 
systems were necessary in our local community. We 
achieved interprofessional collaboration through the 
development of these systems.” (GP in Clinic B)

The GPs took time to gain an understanding of com-
mon background matters and to strengthen human 
networks with care managers and other profession-
als under the concept of the “community hospital,” 
which provides comprehensive and continuous care 
in the community. (Fieldnote in Hospital I)

Additionally, GPs acted as role models and aided the 
other healthcare professionals in reflecting on their work, 
which tended to be focused around procedures and effi-
ciency of care.

“We have been learning about how to collect the 
family history and background of patients - which is 
part of our responsibilities - through study meetings 
with our GPs.” (nurse at an HCU in Hospital C).

In evening conferences, a GP was asking questions 
in an attempt to broaden healthcare profession-
als’ perspectives and made statements that caused 
the healthcare professionals to reflect. Another GP 
allowed the healthcare professionals to speak freely. 
GPs, by adopting different patterns of respectful atti-
tude - as appropriate for the character of the par-
ticular healthcare professional they were dealing 
with - used bottom-up communication strategies so 
that all individuals could think about the patient’s 
‘best life’. (fieldnote at Clinic D)

In this way, the GPs gradually changed the learning cli-
mate in the department.

Thus, GPs undertook both self-improvement and 
improvement of other healthcare professionals through 
interpersonal facilitation based on the local context. The 
patterned interactions between GPs and other health-
care professionals and/or organizations empowered 
them to commit to their growth. Through this process, 
the individuals reflected on their own positions and were 
motivated to learn what was necessary to care for their 
patients.
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4 GPs shared community vision with multi-profession-
als as a driving force for organizational change

GPs routinely came across opportunities to remind 
other healthcare professionals and staff of their goals, 
and stimulated their morale and motivation.

GPs held routine meetings with healthcare profes-
sionals every morning and once a week in the even-
ing, which had the effect of increasing staff morale. 
(fieldnote at Clinic C)

“We conduct daily visiting rounds with our GPs, 
which facilitates patient transfer or discharge from 
hospital. Although it is not easy to achieve our 
goal, we learn a lot from the GPs’ viewpoint dur-
ing these rounds.” (nurse working in the local com-
munity network section of Hospital C, who lead the 
rounds in the ward)

Similar data were extracted from Hospitals A, F, 
G, and I.

GPs also played the role of authority, leader, and col-
laborating motivator in efforts to change the system of 
their organization or institution.

When they contacted other facilities to transfer 
their own patients, they noted, “We, as team mem-
bers, carry out our mission by getting advice from 
GPs. Hospitalization systems have improved year 
by year because we changed our system to meet 
requests from other medical institutions while 
receiving advice and authorization from GPs.” 
(fieldnote at Hospital C)

Similar data were extracted from Hospitals A, F, 
G, and I.

In this way, GPs emphasized community values as a 
means of inspiring healthcare professionals and staff to 
reflect on their behavior in the service of patients, facil-
ities, and their local community and to achieve sustain-
able local community development. At the same time, 
they accepted the efforts of others, shared their goals, 
and worked together with them to achieve the goals. 
GPs served as role models for healthcare professionals. 
As such, from the patterned interactions between GPs 
and/or other healthcare professionals and/or organiza-
tion and/or community emerged a shared vision as a 
driving force for organizational change. These interre-
lations systematized their healthcare and welfare com-
munity networks.

Discussion
This study showed that GPs try both to make sense of 
complex problems as whole networks and to construct 
personal relationships using four types of approach: (1) 
realize the complex problems of individual patients as 
whole beings from a multi-dimensional perspective; (2) 
build a horizontal, trusting relationship with stakehold-
ers by reducing the degree of complex information; (3) 
change the learning climate while committing to their 
own growth based on societal needs through reflecting 
on their own position and acting as role models for other 
professionals through daily interpersonal facilitation; 
and (4) sharing a community vision as a driving force for 
organizational change.

The core role of GPs, namely to deal with multiple 
comorbidities in a comprehensive manner, requires that 
they treat patients with the awareness that biopsycho-
logical factors and social networks that arise from the 
combination of chronic diseases modify health outcomes 
and quality of life [28]. The European Society of General 
Practice/Family Medicine has also called for the provi-
sion of comprehensive patient-centered care and qual-
ity improvement for such patients [29]. These behaviors, 
including interactions among individuals-departments-
organizations-communities, can be considered indica-
tive of a complex adaptive system (CAS) [30]. The first 
two approaches are consistent with the classical CAS 
concept from a historical perspective. [31] Classical CAS 
is understood as one of the frameworks associated with 
patients in health, disease, and illness, and as a multi-
variable, non-linear, and nonperiodic system for under-
standing context-dependent individuals, departments, 
organizations, and communities [32–34]. When trans-
formational leaders consider organizational structures as 
complexity systems, their organizations are able to trans-
form into well-functioning practices [34]. In addition, 
GPs are required to cocreate organization dynamics in 
order to capture multidimensional properties at multiple 
levels and adapt to internal and external changes, which 
is also the case when patient well-being is promoted [35].

Moreover, the last two types of approach showed that 
GPs themselves acted as a learning organization, identi-
fied team functions which are linked to an interprofes-
sional competency framework [36], and made dynamic 
changes which appear to arise in a bottom-up manner 
rather than as a hierarchical structure [37]. GPs might 
therefore enhance morale by showing community values 
through stimulation of reflection by healthcare profes-
sionals and staff, and also play a leading role in organi-
zational direction. They achieve both of these goals by 
showing a high level of interest in multi-stakeholders, 
combining the dynamics of multilevel and multidimen-
sional changes, and approving and motivating the staff 
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involved. Some papers have investigated these intercon-
nected multidimensional systems as an exploratory the-
ory in the primary care area [38–41].

The findings revealed that the patterned interactions of 
GPs and patients, healthcare professionals, organizations, 
and communities transformed their roles in the context 
of the whole network. These interconnections created the 
trustworthy relationships between GPs and healthcare 
professionals. Such relationships fostered a psychologi-
cally safe environment within which they could take risk-
taking action [42]. Once such psychological safety was in 
place, GPs committed themselves to self-improvement 
in response to the changing organizations and commu-
nity, and the interprofessional team were in turn empow-
ered by these changes. When a shared community vision 
was clarified from these interactions, individual agen-
das could be systematized. Not only hospitals and clin-
ics, but also whole organizations and communities could 
be organized in a little over a year by the emergence of 
expert GPs. Thus, expert GPs played a central role in the 
development of interconnected multidimensional sys-
tems within the community networks of health and wel-
fare aimed at adapting to fluctuating social realities.

Strengths and limitations
Interdisciplinary team ethnography is a relatively effec-
tive research design because large amounts of data can 
be collected at the same time by relatively few research-
ers. Conducting visits by a medical professional and an 
anthropologist as a pair was helpful in sharing the health-
care context and in identifying interpretations and per-
spectives from different angles.

However, funding issues limited data collection to one 
or two days of field work at each facility. In addition, we 
should emphasize that not all of the changes described 
above were observed in all facilities. In addition, since the 
findings are based on the analysis of data obtained from 
interviews with GPs and other healthcare professionals and 
observations of facilities, it may not capture the entirety of 
CAS, which is focused on the interconnections of the sys-
tem components, such as potential rules and individual 
behaviors in patient care. Pragmatic change takes longer in 
some organizations, especially hospitals, because they have 
many stakeholders. Additionally, CAS, in which changes in 
one element can mutually alter the whole, may be difficult 
for GPs and health professionals to understand. Not all of 
the networks were smoothly established, including rela-
tionships with GPs, healthcare professionals, specialists, 
lay people in the community, and the government. How-
ever, as patterns of CAS in primary care practice emerge, 
it is meaningful that expert GPs can exert different out-
comes on contextual change using these four CAS-based 
approaches when they collaborate with key persons in 

the context of healthcare professionals, organizations and 
communities. As part of an overall goal to share a whole 
and complete picture of dealing with complex problems 
in the primary care field, our identification of four types of 
specific CAS-based approach in this study is meaningful 
not only for GPs but also for other healthcare professionals 
who are also required to cope with complexity.

Considering the GP system and culture in Japan, which 
has a relatively limited history and is still developing 
[14], the patterns of interaction of GPs with other health-
care professionals emerged, identifying them as com-
plex adaptive agents of the healthcare organization in 
responding to the complex problems of patients, families 
and communities that can be affected by social change. 
These patterns were namely identified as four specific 
CAS-based approaches to complex problems. Increas-
ingly complex problems require GPs to be the driving 
force behind organizational growth to expand the diver-
sity of primary care service delivery. This is expected to 
have practical applications for GPs.

This expectation is strengthened in view of the relative 
paucity of other papers on this topic. Further, these find-
ings will be useful in helping GPs in other countries to 
express their roles in complex systems.

Conclusion
GPs create interconnected multidimensional systems 
while trying to both make sense of complex problems as 
a whole network and construct interpersonal relation-
ships through four CAS-based approaches.
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