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Determinants of physician networks: an
ethnographic study examining the
processes that inform patterns of
collaboration and referral decision-
making among physicians

Patrick Kierkegaard

ABSTRACT

Objective Most scholarly attention to studying
collaborative ties in physician networks has been devoted
to quantitatively analysing large, complex datasets.

While valuable, such studies can reduce the dynamic

and contextual complexities of physician collaborations

to numerical values. Qualitative research strategies can
contribute to our understanding by addressing the gaps
left by more quantitative approaches. This study seeks to
contribute to the literature that applies network science
approaches to the context of healthcare delivery. We

use qualitative, observational and interview, methods to
pursue an in-depth, micro-level approach to the deeply
social and discursive processes that influence patterns of
collaboration and referral decision-making in physician
networks.

Design Qualitative methodologies that paired
ethnographic field observations, semistructured interviews
and document analysis were used. An inductive thematic
analysis approach was used to analyse, identify and
describe patterns in those data.

Setting This study took place in a high-volume
cardiovascular department at a major academic medical
centre (AMC) located in the Midwest region of the USA.
Participants Purposive and snowballing sampling were
used to recruit study participants for both the observational
and face-to-face in-depth interview portions of the study.
In total, 25 clinicians and 43 patients participated in this
study.

Results Two primary thematic categories were identified:
(1) circumstances for external engagement; and (2) clinical
conditions for engagement. Thematic subcategories
included community engagement, scientific engagement,
reputational value, experiential information, professional
identity, self-awareness of competence, multidisciplinary
programmes and situational factors.

Conclusion This study adds new contextual knowledge
about the mechanisms that characterise referral decision-
making processes and how these impact the meaning of
physician relationships, organisation of healthcare delivery
and the knowledge and beliefs that physicians have about
their colleagues. This study highlights the nuances that
influence how new collaborative networks are formed

and maintained by detailing how relationships among
physicians develop and evolve over time.

12 Jason Owen-Smith®*

Strengths and limitations of this study
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» Qualitative descriptive research stays close to the
perspective of clinicians and patients. The study
observed and interviewed a broad variety of partici-
pants in a busy clinical environment.

» The study sheds light on the contextual nuanc-
es of how collaborative ties in physician networks
emerge, gain meaning and evolve using qualitative
methods.

» The research design triangulates across three
sources of evidence (observations, interviews and
documents) to provide rich data for qualitative anal-
ysis, ensure the face validity of results and represent
multiple participant perspectives.

» The study took place at a major academic medical
centre in the Midwest. As such, the participants
observed and the experiences related by our inter-
viewees may not reflect the perceptions and experi-
ences of all clinicians and patients in cardiovascular
medicine.

INTRODUCTION

Health systems are burdened with a high
volume of medically complex cases that
tend to accompany populations requiring
significant specialty care.'™ At the same
time, they face challenges posed by resource
limitations, upward trends in specialty care
referral rates, projected shortages of special-
ists and growing healthcare expenditures.*™
Developing synergies through collabora-
tion among physicians with diverse areas of
expertise has been identified as a key compo-
nent of structural reforms and of strategies
to address these concerns while improving
health outcomes.” '’ Against this background,
interest has risen in applying the techniques
from social network analysis (SNA) to the
context of healthcare delivery to examine
associations between the quality of care and
the myriad of professional relationships that
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connect physicians in the course of their care-giving work
(referred herein as physician networks)."'™* The bulk of
scholarly attention in SNA has been devoted to analysing
large complex datasets to reveal clusters of collaborating
physicians who share patients, information and clinical
decisions,"” ™" and to measuring the frequency and inten-
sity of shared activities.”"™

However, the quantitative nature of these studies also
reduces the dynamic and contextual complexities under-
lying relationships to numerical values.** ™ As such,
understanding the contextual nuances of how collabo-
rative ties in physician networks emerge, gain meaning
and evolve has not been widely researched.”*’ Qualita-
tive, inductive research strategies are well suited to help
address these gaps because they can help ‘open up and
explore complexities boxed off in quantitative work’,”
and investigate the context and understanding of the
social processes that shape referral decision-making
behaviours.”™ Thus qualitative research can be a very
effective means to evaluate concepts that are difficult to
measure quantitatively. In doing so, this research helps
add depth and nuance to our understanding of referral
networks. We focus attention on patterns of referral
decision-making because such decisions represent a
key social mechanism underpinning the formation and
evolution of physician collaboration around shared
patients and cases. We also unravel new aspects of how
physicians experience and make sense of their work envi-
ronments, consciously and subconsciously evaluate cases
and colleagues and make care decisions.**

This paper seeks to contribute to the literature by using
qualitative methods to add an in-depth understanding and
micro-level perspective on the deeply social and discursive
nature of the collaboration and referral decision-making
in physician networks. The findings of this study can help
inform policies, practices and procedures to strengthen
collaborative ties and the organisation of physicians and
groups within and across clinical care settings to support
quality and safety improvement.

MATERIALS AND METHODS
Setting and context
This study conducts naturalistic research through the
application of qualitative methodologies for data collec-
tion and analysis in order to generate a ‘thick description’
of detailed people, processes and settings underpinning
physician networks.”” This allowed us to examine micro-
level experiences, patterns of behaviour, attitudes, deci-
sions and actions of individuals and groups, as well as to
directly observe formal and informal interactions in the
clinical setting.™

To reach an appropriate degree of internal validity,
triangulation across three sources of evidence provided
rich data for qualitative-inductive analysis, to ensure
validity and examination of multiple perspectives on
collaboration and decision-making.” * Ethnographic
field observations, interviews and document analysis

supported a detailed analysis of the data to render rich
in-depth understandings of concepts and identify
thematic descriptions.* **

This study took place in a high-volume cardiovascular
department that treated medically complex patients
at a major academic medical centre (AMC) located in
the Midwest region of the USA. We selected an AMC
cardiovascular department as our primary study site
for two reasons. First, AMCs have ‘long provided the
criterion standard for subspecialised care of medically
complex patients’.*” Second, cardiovascular diseases are
a leading health problem that often requires specialist
care and accounts for a significant amount of healthcare
spending.*!

Sample and participant recruitment

To obtain detailed, rich, real-life data, we used purposive
sampling and snowball sampling methods to recruit partic-
ipants for both the observational and interview portions
of the study.” The initial set of respondents were senior
faculty members in the medical centre’s cardiac surgery
department. A description of the study was presented
at one of the weekly department faculty meetings. This
was followed up by purposefully and carefully contacting
specialists and members of their care team by e-mail with a
description of the study and estimated time commitment.
Subsequent clinician respondents were recruited using
snowball sampling, where respondents were asked to
identify other respondents who could provide additional
insight, who in turn name other respondents, making
sure that different points-of-view would be considered.™
Using this snowball sampling, we continued to identify,
recruit and interview subsequent clinician study partici-
pants until we reached the point of saturation, that is, we
determined that was when no new information was learnt
by the study team through new interviews and observa-
tions with snowball sampled participants.*®

To ensure representative credibility, specialists and
members of their team who were recruited for this study
represented different clinical backgrounds and experi-
ences. This included cardiac surgeons, interventional
cardiologists, heart failure cardiologists, advanced prac-
tice providers and clinical care coordinators. These differ-
ences in clinical experience helped generate a collection
of thoughtful, often unique responses that represented
different viewpoints within each profession and across
different but complementary specialisations. Recruitment
was not restricted in terms of age, gender, place of work
or organisational role. In addition, we recruited patients
invited to participate in interviews at the end of observed
clinical encounters with participating caregivers. Patient
interviews provide additional insight into the processes
that led to their referral to particular specialists at the
AMC.

All study participants provided their written and
informed consent to be observed and interviewed. Each
participant received a copy of the consent form. All partic-
ipants who agreed to participate in the study were assured
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of confidentiality, for this reason, all names that appear in
the Results section of this article have been anonymised
and assigned a unique ID to protect their identity. All
interview participants were compensated US$50 Master-
Card for their time.

Data collection

Three trained investigators (one male postdoctoral fellow,
one male doctoral student and one female doctoral
student) with extensive experience in qualitative research
conducted all the field observations, document retrievals
and participant interviews. Field observations and inter-
views with clinicians took place between March 2018 and
January 2019. Interviews with patients took place between
September 2018 and December 2018.

During field observations, investigators observed clin-
ical workflow and medical encounters for over 230 hours.
The investigators paid particular attention to the inter-
actions among clinicians and to medical encounters
between clinicians and patients. All patients read a
plain language statement and provided their written
and informed consent prior to having their medical
encounter observed by the study team members and all
patient data were deidentified on collection. The typical
length of patient—clinician encounters ranged from 15 to
20min between patients and advanced practice providers
and 10 to 15min between patients and cardiac surgeons,
reflecting the average 30-min time slot allocated for
consultations. As time permitted, investigators also
conducted informal, conversational, interviews during
the course of observations to better understand aspects
of clinic behaviours that were difficult to comprehend
based solely on watching interactions. Following each site
visit, investigators transcribed all field notes after observa-
tion along with written reflections, stored them securely
in an electronic document and immediately anonymised
all participants during the fieldwork periods. The initial
notes helped refine observations and formulate topics to
consider during additional observations in the clinics.

In total, 25 interviews were conducted with eight
surgeons, three interventional cardiologists, four heart
failure cardiologist, five clinical care coordinators and
five advanced practice providers. Of the interviews 24
were face-to-face at the participants’ workplace and 1
was conducted by telephone. In addition, 43 patients
(25 males and 18 females) were interviewed after their
consultation with a cardiac surgeon. Thirty-nine of the
patients resided in-state, whereas four of the patients trav-
elled from out-of-state. Patients represented a range of
conditions (including coronary artery disease, heart valve
disease and thoracic aortic aneurysm) and were under
consideration for treatment options that included coro-
nary artery bypass grafting, aortic aneurysm repair, heart
valve repair, heart valve replacement and heart transplant.
Table 1 details participant demographics. All study partic-
ipants interviewed provided their written and informed
consent form prior to being interviewed. Some family
members of patients were present during the interview

Table 1 Summary of interviewed participant demographics

Number
Clinician characteristics
Professional role
Surgeon 8
Heart failure cardiologist 4
Interventional cardiologist 3
Clinical care coordinator 5
Advanced practice provider S
Gender
Male 14
Female 11
Patient characteristics
Gender
Male 25
Female 18
Geographical area
In-state 39
Out-of-state 4

and were asked to sign the study consent forms. Interviews
were conducted following a semistructured interview
guide that was developed and refined through training
and mock interviews to elicit detailed and thoughtful
answers. During the interviews, study participants had
the flexibility to dwell on questions and were encouraged
to speak openly regarding their personal experiences
regarding referrals pathways and social networks.

During the interviews with clinicians, name generator
questions were used to collect information on study
participant networks,"” that is, each interviewee was
asked to name colleagues within and outside the AMC
with whom he/she has engaged in previous collabo-
rations with such as shared patient care, joint research
efforts and knowledge-exchange activities. Interviewees
were also asked to characterise the strength of the rela-
tionships they reported. Each question was followed up
with appropriate probing and elaboration queries to help
guide and redirect the conversation when necessary. At
the end of the interview, participants were asked to share
any information that they felt was relevant that we had
not asked. This method was successful in engaging the
participants and in prompting their discussion of factors
that they might not have otherwise spontaneously volun-
teered. Interviews lasted between 30 and 45 min, which
was consistent with the time period of which participants
were informed. No participants dropped out of the study
during the data collection process.

All interviews were audio recorded, professionally tran-
scribed verbatim (including all the interviewer’s inter-
jections) and anonymised. To ensure accuracy, audio
recordings were compared against the transcript by study
team members. Data collection was supplemented by
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document analysis,* which included both public and
internal department reports, brochures, internal memo-
randa’s, staff guidelines and e-mail exchanges. The infor-
mation from these sources was used to complement and
validate the field observations and interview data.

Patient and public involvement
Patients and the public were not involved in the design,
planning or reporting of the study.

Data analysis
An inductive thematic analytic approach was applied to
interview, field observation and documentary data. We
adopted this approach because it allowed us to document
the social processes underpinning patterns of interaction
and referral decision-making in a bottom-up fashion that
was sensitive to the specific context of physician networks
and our field site.*®

All transcribed data were coded using the software
program IBM NVivo V.11 (QSR International). Tran-
scripts and field notes were read and reread by multiple
study team members to ensure understanding of the parts
within the context of the whole.* An axial coding strategy
was used to collate and group codes that occurred repeat-
edly together, or shared conceptual similarities into
thematic categories and subcategories. Throughout the
analysis, a constant comparative method was used, in
which data were continuously compared and contrasted
both within and between transcripts.”’ The analysis
process was carried out until no new themes judged by
the researchers emerged from the data.”’ The themes we

describe in this study emerged from this iterative approach
to coding and analysis. The most revealing quotes were
selected to illustrate the results of our analysis. Quotes
from participants are provided to illustrate the themes,
and participants have been allocated an anonymised ID
to protect their identity.

RESULTS

The empirical data analysis identified, two primary
thematic categories: (1) circumstances for external
engagement; and (2) clinical conditions for engage-
ment (see table 2). Following an ethnographic tradi-
tion, both these themes and their subthemes are listed,
not according to statistical occurrence, but based on a
synthesis of information from the various data sources.
Readers are encouraged to view the results holistically, as
a picture representing a whole phenomenon—that is, a
global view of the factors that influence the occurrence of
referrals decision-making and patterns within physician
networks. In the following sections, we describe each of
these themes in further detail and offer evidence from
our analyses, including quotations from participants, to
support these findings.

Theme 1: circumstances for external engagement
Circumstances for external engagement encompass
activities that facilitate the formation and strengthening
of relationships between specialists and primary care
providers (PCPs).

Table 2 Themes that inform the decisions concerning choices and patterns of interactions between physicians

Themes Subthemes

Description

Circumstances
for external

1. Community engagement

Activities that connected specialists with community hospitals and
physicians in order to increase the awareness of the services and
procedures offered at the AMC.

Activities where specialists elevated their professional profile by

reaching larger audiences through conferences and scientific
publishing.

Reputational value encompasses the functional and social

expectations associated with the quality of care available at AMCs
generally and from specific specialists.

The sharing of personal experiences that influenced perceptions

concerning the quality of care provided at the AMC generally and by
specific specialists.

engagement

2. Scientific engagement

3. Reputational value

4. Experiential information
Clinical 5. Professional identity
conditions for
engagement 6. Self-awareness of competence

Situations where specialists define their identity by becoming experts
within a clinical subspecialty.

Scenarios where specialists opted to forward a referral to a colleague

with more experience if they perceived a procedure was outside their
area of expertise.

7. Multidisciplinary programmes

Specialists with similar specialisations met to discuss and distribute

complex patient cases.

8. Situational factors

Factors that facilitated the timely arrangement of referrals with another

physician such as spatial proximity.

AMC, academic medical centre.
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Community engagement

This subtheme highlights activities that connected
specialists with community hospitals and other external
physicians in order to increase the awareness of the
services and procedures offered at the AMC. Although
these activities presented the clinical benefits of refer-
ring patients to the AMC, specialists emphasised the
importance of using these opportunities to establish
and develop personal relationships with PCPs. As one
surgeon explained,

You can’t sit here and be an ivory tower. You have to
go outinto the community. You have to let them know
what you can do. You need to go out and collaborate
and partner with them. You have to let them know
who you are... we broke down those barriers by going
out there and eating with them. Shaking hands with
them. Talking with them. Joking with them. Learning
about their families. Telling them about our families.
They realize we’re human beings. That we wanted
to work with them. We always respected them and
treated them with dignity. You have to go out there
and you have to mingle with them. You have to build
a relationship. The best way to do it is personally.
(Cardiac surgeon 01)

However, concerns were also expressed that current
efforts still leave room for improvement.

Our faculty need to go out and meet people more.
I think places like Cleveland have been very good
about that. They require their faculty to go out and
present, they identify practices. They would have
different people for the different practices so that
you have a face that goes with the communication.
There are people who automatically send you cases
(Interventional cardiologist 03)

Subsequently, developing familiarity with the commu-
nity providers had the reciprocal effect of influencing
specialists in their decision-making process when initi-
ating an outgoing referral to PCPs that matched the
patient’s needs.

I know all these cardiologists. I've known them for a
long time. I do think about the patient, and I think
about who they may connect with. You think about
certain characteristics of the patients and who I think
may be best suited for them, not only in terms of their
knowledge base, but we're all humans, and some hu-
mans interact better with other people, and think
about who would be the best interaction for the pa-
tient. (Cardiac surgeon 08)

The image here is one where relationships outside the
focal AMC and participant specialties are considered
essential to individual practitioners’ ability to receive and
to make appropriate external referrals. These quotes also
suggest the importance of personal relationships and of
the kinds of reputational factors we describe below.

Scientific engagement

This involves activities where specialists elevated their
professional profile by reaching larger audiences through
conferences and scientific publishing. This aided them
in developing referral networks that extended beyond
regional and state boundaries. One surgeon explained,

90 percent or 80 percent (of my incoming referrals)
is from a cardiologist who’s seen me in a meeting,
or heard of me, or something like that. (Cardiac sur-
geon 04)

Related to this, one patient explained that their refer-
ring PCP chose to refer her to a specialist based on having
attended a lecture given by that specialist at a conference.

We’re fortunate that he [referring provider] was at a
conference and saw [name of surgeon] speak at the
conference about pulmonary hypertension. (Patient
34)

Here the emphasis is less on developing personal rela-
tionships than on the value of active research as a means
to increase clinical visibility and with it, referrals.

Reputational value

Reputational value encompasses the functional and social
expectations associated with the quality of care available
at AMCs and specific specialists. For example, when asked
to explain why he chose to get a referral to the AMC, one
patient said:

When I knew I needed to have a procedure done,
nobody has a better reputation than [name of AMC].
I have a bicuspid aortic valve, which is a congeni-
tal heart defect. I actually read online that recently
[name of AMC] was an accredited center for congen-
ital heart defects. I decided it’d be good to seek out
a doctor who was an expert in adult congenital heart
defects, and so I contacted that department. (Patient

22)

Similarly, community PCPs often referred complex
patients because of the positive reputational value associ-
ated with high-volume AMCs being better equipped and
capable of providing care for extreme and challenging
cases. For example, one cardiologist said,

We don’t get the bread and butter heart failure pa-
tient. Usually, we get very complex patients. Most of
the time those patients have seen two or more car-
diologists. Then, they’re at the end of the road for
being referred to us. (Heart failure cardiologist 01)

One patient explained that his referring provider sent
him to the specialist at the AMC based on the knowledge
that a specific type of procedure was available at the AMC,
which they were unable to provide,

I discussed that with my doctor but the actual move
to come here was by my doctors treating the atrial
fib and the water retention problem. When they had
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heard that—about the possibility of a catheterization
for replacing the tricuspid valve here at [name of
AMC], which they didn’t have—they did it with the
open-heart surgery. That was the primary reason for
coming here. (Patient 41)

Experiential information

The sharing of experiential information also impacted
reputational value asitinfluenced perceptions concerning
the quality of care provided at the AMC and by specific
specialists. For example,

I think I've built it [my reputation] based on patients
I've operated on, who’ve gone back to their cardiolo-
gist or PCP and have said nice things about me. Then,
there are a few in the community, who do tend to
send me patients based on the ones I have already op-
erated on. If I've built up a referral, I think it’s based
on reputation of what I've done. (Cardiac surgeon
05)

I talked to my friends, local friends. There is a work-
er here, she is a respiratory therapist, she’s a family
friend to us for about 25 years. She’s a respiratory
therapist here. And I talked to her and she says, why
don't you come to [AMC location]? [Name of sur-
geon] is the best. And, then I'said I'd research on her,
and went online and studied about her. Then I said,
okay, let’s do it. (Patient 15)

The four subthemes we identify as components of
the larger theme illuminate key processes that support
the formation and deepening of clinical collaboration
networks. Outreach and development of personal rela-
tionships with external physicians, the visibility that high-
profile research activities can bring to a physician’s clinical
practice, the established reputation of the specialist and
of the AMC as awhole, and ‘word of mouth’ means to gain
experiential knowledge about a given specialist or medical
centre all play important roles in directing patients to the
hospital, the practice and individual clinicians.

Clinical conditions for engagement

Clinical conditions for engagement consist of factors
that inform the decisions to directly refer a patient to a
specific specialist or group of specialists.

Professional Identity

Specialists explained the importance of developing a
‘niche’ or specific area of expertise within a clinical
subspecialty to define their professional identity. One
surgeon explained,

Each of these clinicians, they’ve done extra training
or as part of their practice they’ve sought out these
types of cases develop an expertise. At an academic
institution, in order to really thrive, you need to have
a level of expertise higher than the community, so to
speak. That’s what we all strive to do is reach a level,

a unique area of other practice that we become an
expert in. (Cardiac surgeon 02)

Subsequently, developing the reputation as an expert
within a clinical subspecialty led to specialists becoming
preferentially selected as the primary recipient for
specific types of incoming referrals that fell within their
domain of expertise. For instance, one cardiac surgeon
explained,

I think there are certain types of operations that
there’s only a small group of us that specialize in,
like heart failure. All the referrals from internal re-
ferrals for heart failure will always come to [name of
surgeons]. These are patients who need a VAD, or
patients who are being evaluated for heart transplant.
Any cardiologist within the system or cardiologists
out in the community, they will refer to just [name of
surgeons]. (Cardiac surgeon 08)

During our observations, one surgeon explained that
he receives referrals as a result of his extensive experi-
ence and reputation in performing a very particular type
of surgery,

You know how many mitral valve repairs other sur-
geons in this country do in a year? For the average
surgeon, it’s about five. Okay? Five surgeries of this
kind in a year; maybe a hundred of them or so in the
average surgeon’s career. You know how many I do?
I do six thousand. Six thousand of these cases a year.
So, you know, write that down — THAT’S why peo-
ple refer to me. It turns out that, generally speaking,
the more you do something, the better you are at it.
(Observation, 1 October 2018)

This study also found that senior specialists attracted
more directed referrals as they had established higher
levels of experience and professional visibility in a subspe-
cialty in comparison to junior faculty members. One
advanced practice provider explained,

Part of that I think is because although older sur-
geons find their own niche and only do one type of
surgery and the younger are more jack-of-all-trades.
Say for instance, [name of surgeon] does a lot of
mitral valve.... So, [name of surgeon] had a referral
basis of people sending just mitral-valve repairs for a
long time and so, they send it directly to [name of sur-
geon] because they know his/her name. With [sur-
geon name], it’s the same way. Because he’s been an
aortic surgeon who does aortic valve disease almost
all of his direct referrals even though he hasn’t been
operating for more than twoyears, he still gets direct
referrals based on those issues. (Advanced practice
provider 09)

These quotes bring to attention the significant role
that strategic career development and good repute has
in setting the stage for the new relationships and prefer-
ences in collaborations within networks.
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Self-awareness of competence

This theme encompasses scenarios where specialists opted
to forward a referral to a colleague with more experience
if they perceived a procedure was outside their area of
expertise. One surgeon explained,

If the patient is sent to me, and I feel like it’s not
in my comfort zone, then I will send it to one of my
partners. For example, we had a patient who had a
congenital aortic anomaly and would benefit from an
operation that I don't have as much experience with,
then I referred it to a specific surgeon that I thought
had more experience. I think that’s the responsibility
of all of us, that we should only be offering the opera-
tions that were comfortable doing. (Cardiac surgeon
08)

In another example, we observed a situation where a
patient who had previously received aortic surgery was
internally referred to another surgeon who had more
experience in aortic surgery.

Her cardiac care started with an aortic dissection,
replaced at St. Joe’s in June. Then she had a dilating
aortic root that prompted a valve-saving root proce-
dure. She developed bleeding from that procedure,
which led her doctors at St. Joe’s to refer her to [car-
diac surgeon 07]. As of today she was dealing with
valve leakage and left ventricular dilating... [name
of surgeon] greeted her and started by noting, You
saw [cardiac surgeon 07]. My specialty is aortic
surgery and I take many Marfans patients. The is-
sue is you have a leaky aortic valve. The leaky valve
doesn’t need surgery, but your heart function is go-
ing down—that’s why you need surgery. You need
a prosthetic aortic valve. (Observation, 18 October
2018)

Other issues raised included the perceived experience
and positive outcomes of their colleagues in particular
conditions. As explained by a patient and heart failure
cardiologist,

He was recommended because I'm a kidney trans-
plant patient, and he had already done the bypass
surgery on a kidney transplant patient before... [the
referring provider] said he [the surgeon] did this
same procedure on a kidney transplant, and that it
went really well, and because of his surgeries before
that she totally recommended him hundred percent.
(Patient 17)

In addition to a deep and visible area of expertise, the
quotes we highlight in this subtheme indicate the impor-
tance of a clear understanding of what a physician does
and does not know. Here, perceived levels of experience
and expertise among colleagues influence how relation-
ships form and evolve in relation to the distribution and
reassignment of referrals.

Multidisciplinary programmes

Specialists  collaborated through ‘multidisciplinary
programmes’ where complex cases were often presented
and discussed, which often led to referrals and case
assignments. Such programmes strengthened internal
referral patterns and facilitated patient sharing among
the specialists. As the following physicians explained:

We discuss the cases. Then we’ll bring up cases that
may be candidates for transplant or candidates for
VAD. We share patients, as well. We’re covering the
medical complications for the VAD patients as well.
(Heart failure cardiologist 05)

I do particularly send [referrals] to those four [car-
diologists] because I work with them through TAVR
(Transcatheter aortic valve replacement). (Cardiac
surgeon 05)

This activity was also observed during the field
observations:

The patient was recently discussed at the CATH con-
ference meeting where surgeons present a patient
case that requires more discussion and consensus
from surgeons concerning treatment. [name of phy-
sician] presented the patient at the meeting and then
referred him to [name of surgeon]. (Observation, 2
May 2018)

Within this context, the formation of interdisciplinary
treatment programmes supports the establishment of
synergetic clinical collaboration networks. The stronger
familiarity with colleagues’ specialisations influences how
patterns of internal referrals develop among specialists
who interact in interdisciplinary collaborations.

Situational factors

This theme involved the factors that facilitated the timely
arrangement of referrals with another physician. Here,
spatial proximity between physician offices encour-
aged real-time engagement between physicians. In the
following observation, one specialist visited a colleague
clinic to initiate an internal referral,

Within a minute [interventional cardiologist 07] en-
ters the staff room. He tells Dr. Luke that he is refer-
ring a patient to him for a mitral valve surgery and
begins discussing the septum approach... [They]
take a look together at some imaging for the patient
that they are discussing. [cardiac surgeon 02] says,
‘It’s a tough case.... There’s not much muscle....’
and then adds ‘cavity obliteration’. [intervention-
al cardiologist 07] says that he has ‘loaded him up
(meds) and I can’t do anything else...” (Observation,
21 March 2018)

When asked to elaborate on the occurrence of these
type of scenarios, one cardiologist explained,

I think having us in the same building has been
really helpful. Having their clinics being up there.
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We’re up there. That’s the best. You can go down
the hall and see people. Run cases by them.... If I
know they’re in clinic—if it’s Tuesday, then I know
(name of cardiac surgeon) in clinic I’'ll walk down
there and just have a chat with him. Then I'll putin
the referral on MyChart. (Heart failure cardiologist
05)

Additionally, having a means to directly contact another
physician through various communication modalities
enabled easier and timely access to arrange referrals. One
heart failure cardiologist said,

We generally will say, ‘Yes,” to somebody who, if a
colleague is calling you to see a patient and it really
sounds like they need to be seen, you see them on
some day that you don’t normally see patients, which,
you know, you don’t really want to do because it cuts
into your time to do the other stuff you’re supposed
to doing. Obviously, it somebody’s calling you need
your help, you’re going to do that.... That’s where
sort of the informal network, I guess, come into the
play (Heart failure cardiologist 02)

The subthemes discussed herein provide insight into
the conditions that facilitate and inform the processes
related to distributing directed referrals to specific physi-
cian specialists. Here, establishing a niche expertise in
clinical subspecialties, internally redirecting referrals to
colleagues with stronger expertise in particular proce-
dures, engaging in interdisciplinary collaborations, and
the ability to quickly access a colleague, all play a critical
role in the processes of how referrals are preferentially
assigned or distributed to specific specialists.

DISCUSSION

This study applied qualitative techniques to examine the
social processes that influence patterns of collaboration
and referral decision-making in physician networks. Two
primary themes were identified. They were each charac-
terised by a diverse range of subthemes. Together these
themes represent multiple levels of social processes that
together help influence how connections are formed and
built in physician networks. The situated social processes
that help to drive tie formation have potential effects
on the larger networks that are often the target of more
quantitative research.

We found that ‘circumstances for external engagement’
led to the initiation and emergence of personal relation-
ships with community PCPs that could become the basis
for later professional collaborations. Notably, outreach
activities in the form of community and scientific engage-
ment raised awareness of specialists’ professional profile,
affecting their reputations and offering another means
for these activities to influence patterns of collaboration
and referral. Community engagement provided special-
ists with opportunities to develop personal relationships

and simultaneously negate any preconceptions of arro-
gance or pretentiousness associated with working at an
AMC.”

Here, positive impressions and interactions led to
equally important associative memories for community
PCPs. This indicates the importance of leaving positive
first impressions, as the quality of specialists’ interactions
with community physicians can have profound effects in
determining the future of their relationship.” >* More-
over, it emphasises that developing and maintaining posi-
tive relationships depend on prosocial behaviour qualities
with humility being a critical variable that facilitates social
bonding across different professional disciplines and
specialties.”® Considering this, interpersonal communica-
tion, humility and social bonding described by the study
participants should be recognised as an important stra-
tegic tool in network building, developing a referral base
and forming strategic alliances.® On the other hand,
scientific engagement was less personal but still increased
the profile of a specialist among the wider academic and
medical community. This study found cases where refer-
rals were based on scenarios where specialists provided
lectures or spoke at conferences that subsequently led to
new referrals. This suggests that an active research agenda
and engaging with the community on a ‘macro’ level posi-
tively influences specialists’ professional profiles, creates
new social connections and influence community PCPs
referral decision-making.

Moreover, it indicates that conferences and lectures
function as venues for dynamic network formation
because they provide the social conditions for the trans-
mission of scientific knowledge that bridges the gaps
between research evidence to the local/regional perspec-
tive. In doing so, these events foster the formation of
social ties between specialists and community physi-
cians by creating meaningful opportunities for them to
develop complementary and reciprocal patient-sharing
relationships.”” *® Broadly speaking, these factors illumi-
nate the importance of professional networking in scien-
tific engagement as it assists specialists build a broader
sphere of influence, establish contacts for collaboration
and develop a reputation at the institutional, local and
national levels.””

In addition, the ‘reputational value’ associated with the
institutional stature and resources available at an AMCled
to a steady influx of incoming referrals for patients with
rare and complicated conditions or requiring complex
procedures and advanced expertise. Societal perceptions
of the resources and subspecialties available at an AMC
may play a role in a selective decision-making process,*
suggesting that networks are shaped by the contexts in
which they grow in multiple ways. For instance, percep-
tions that AMCs deliver higher-quality care and better
outcomes in comparison to non-teaching hospitals can
also act as a mechanism that motivates referring physi-
cians and patients’ referral preferences.” ™ In particular,
patients and referring physicians’ preferences for health-
care facilities can be influenced by the AMCs and specialist
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departments’ performance in national rankings and the
public release of performance data.’®® Here, prominent
ranking systems such as the US News & World Report
(USN&WR) places significant emphasis on reputation.®’
Consequently, rating systems effect public perception
of a hospital’s quality,” " and patients can equate their
perception of hospital reputation with perceived quality
of care.”!

Hospitals can experience a 5% change in patient
volume from year-to-year as a result of rank changes in
the USN&WR.” However, relying on rankings where
reputation bears significant weight may convey a false
sense of precision as it does not necessarily differentiate
patient clinical outcomes among hospitals as well as the
quality of healthcare services across all subspecialties.”
Nevertheless, the reputation and overall public recogni-
tion of an institute suggest that societal perception is an
antecedent factor that motivates referrals to be sent to
specific hospitals and subspecialty departments.” 7

‘Experiential information’ also had implications on
referral decision-making strategies. Previous studies
suggest that PCPs and patients are influenced by the
type of experiential information shared with them by
patients and other physicians.” 7’ Patient expectations
and their actual experience with healthcare services are
important influencing factors in their evaluation of care
services.” ™ Interestingly, related studies have found that
patients consider experience-based information a more
valuable indicator of medical care quality in comparison
to performance measurements, and that PCPs prefer
informal sources of information when evaluating facilities
and other physicians.****

This implies the important latent role of word-of-
mouth in the referral decision-making process as one
patient’s shared experience can affect another patient’s
referral trajectory to a specific specialist. Moreover, it
lends weight to existing findings that word-of-mouth
plays a significant role in initiating specific referral
requests where patients rely on the views of their family
and friends and the advice of their PCP when choosing
a hospital or specialist to be referred t0.*™ In this
regard, social influence plays a central role in the way
these types of information are shared with patients.”®
As such, the level of trust that exists in the relationship
between the patient and the individuals sharing the
information can influence which facility or specialists a
referral will be directed to. For example, patients who
lean onto their PCP’s recommendations may be asso-
ciated with the higher levels of interpersonal trust that
exists in the patient—physician relationship.** Likewise,
patients will typically consult with family and friends
whom they consider as trustworthy and reliable sources
for health-related information, are familiar with their
condition, and have their best interest in mind.” *® Alto-
gether, these factors demonstrate that the interdepen-
dent relationship between experiential information and
social influence are driving forces that influence referral
decision-making processes for patients and physicians.

This study also found that ‘clinical conditions for
engagement’ motivated referrals in terms of assigning
referrals to specific specialists or groups of specialists
based on subspecialties. This implies that pursuing a
subspecialty as part of a specialist’s ‘professional identify’
lays the groundwork for a referral pathway. Here, special-
ists emphasised developing a professional identity as part
of the expectation of working at an AMC, which reso-
nates with the anticipation of high-performing specialists
contributing substantially to the prestige of their institu-
tions by making advances in translational research and
clinical programmes.” Moreover, occupying a niche
can be motivated by career development plans, where
academic promotion requires that faculty members
demonstrate that they have developed an outstanding
local and regional reputation in an area of expertise.” "
This has implications on the social capital of specialists
and how referral networks evolve as they strategically posi-
tion themselves as experts in their respective subspecial-
{ties, 100 101

Some studies in academic medicine have suggested
that ‘graceful self-promotion’ is an effective method that
can increase public awareness around one’s own exper-
tise and accomplishments.'” In contrast, other studies
state that developing a professional identify based on a
subspecialty typically occurs over the course of a special-
ist’s career and requires specialists to establish a track
record of high-procedure volume and associated positive
outcomes.'”'” This may explain why senior specialists
receive a stronger stream of directed referrals in compar-
ison to junior faculty members who were still working
on establishing their niche. All things considered, these
factors bring attention to the important interplay between
social capital and establishing a professional identify as
part of long-term plans to position themselves to prefer-
entially receive an incoming flow of referrals unique to
their specialty.

Although specialists desire to build and maintain a
referral base, they were also aware of their own limitations.
Thus, their ‘self-awareness of competence’ suggests that
specialists set aside personal interests and the opportunity
to directly strengthen their relational ties with commu-
nity PCPs by forwarding the referral to another colleague.
This suggests that networks are further shaped by different
dimensions of humility. For instance, specialists who opt
to forward a referral to colleagues with a stronger exper-
tise in treating particularly complex conditions may be a
result of ‘intellectual humility’, which pertains to one’s
insight concerning the limits of their knowledge and
influence and openness to new ideas.'* %"

Likewise, forwarding a referral to another expert
colleague may be due to dispositional humility, which
entails selfreflection and the ability to achieve a
balance between the selffocused desire for recognition
and meeting the needs of others."” "'’ Consequently,
forwarding patient referrals to a colleague also reveals
that specialists informally take on the role as brokers in
the network. That is, they become the intermediaries
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who facilitate new connections between their specialist
colleagues and the referring PCPs in sharing the patients
care."" ' With this in mind, specialists informally occupy
strategic positions in the network that provides them
with greater influence on the prospective formation of
new relationships between PCPs and their colleagues as
they can broker the flow of referrals originally assigned
to them."” This can also lead to the negative effect of
limiting opportunities for other specialists to care for the
patient.'"*

For specialists, the role as a broker also carries with
it the risk of diminishing the value of their importance
in the network if their colleagues and PCPs develop
long-term ties and the PCPs become less dependent on
them.'” ''® Additionally, the choice of colleague to reas-
sign a referral to may be influenced by the perception or
knowledge of who has been attributed the role of expert
within the network. In other words, individuals who have
been endowed with greater social capital by virtue of their
position in the network. Overall, several of these processes
provide insights into our understanding of the ways in
which specialists informally and indirectly can shape the
referral network of others.”

Specialistsembedded in ‘multidisciplinary programmes’
developed preferences and tendencies to initiate internal
and interdivisional referrals to other colleagues who also
shared membership in the same programme to discuss
diagnosis and assess the advantages and disadvantages of
the various treatment strategies.''® "' Structural collab-
orations between departments such as these can foster
community of and lead to a dense cluster of relationships
among each other.””"* Here, interdivisional referrals
among specialists may be a result of the frequent and
meaningful interaction as members within these clus-
ters, which can foster confidence and trust,123 and lead
to the bidirectional exchange of knowledge concerning
each other’s expertise.'** This echoes the findings from
previous SNA studies, which found that physicians tend
to share their patients within a small network of special-
ists with whom they are already familiar with, have a
pre-existing relationship with, or share similar traits, reaf-
firming that multidisciplinary programmes strengthen
collaboration and referral relationships.'*~*

These preferences are linked to the homophily prin-
ciple,” which states that similar individuals are more
likely to interact with each other. However, it should be
noted that local clustering within networks can both be
positive and negative to their natural preference for ties
with colleagues they are familiar with,'”* "' as interdivi-
sional referral decisions risk not extending beyond the
boundaries of the cluster of specialists who are affiliated
with the same specialty programme. Interestingly, special-
ists who are embedded in several groups can harness
the benefits of ‘structural folding’ as a result of their
clearer understanding of their colleagues expertise in
the different groups that they are members of."** Specifi-
cally, specialists can take on the role as brokers by recom-
mending referrals be sent to a colleague from within

the one group to their colleagues who are members of
another group.'*

Finally, ‘situational factors’ also affected interactions
in the work environment and subsequent interdivisional
referral. Within the building, spatial proximity between
specialists’” offices or clinic increased the likelihood for
specialists to engage in face-to-face communication.
As such, spatial proximity acted as a social mechanism
that supported the exchange of complex information
and subsequent real-time transfer of referrals between
specialists. Considering this, the interplay between spatial
layouts and physician networks suggests that proximity
can strengthen internal referrals between specialists.
Existing studies on spatial proximity have found that
physical space can hinder or enhance the formation of
social ties and networks.'**'%

As an alternative to spatial proximity, different commu-
nication modalities, such as direct telephone calls by
specialist colleagues and PCPs, were also used to quickly
arrange referrals. Similar studies have found that tele-
phone or e-mail can help support timely and informative
communication and increase satisfaction between PCP
and specialists."”” '*® This implies the important interplay
between timeliness, culture and multimodal communi-
cative methods used by physicians to arrange referrals
between specialists within a timely manner."” For PCP
and specialist relationships, timely and ongoing commu-
nication could mitigate fears of leaving PCPs with losing
the patient to the system and the perception of being out
of the loop."*’

In this paper, we demonstrate that ethnographic
approaches to SNA offer valuable insights into the social
processes underlying the structural properties of physician
networks. In particular, it lends support to the discussions
that qualitative data can increase the depth or breadth of
the data and establish a stronger link between patterns
at the structural level and contextual level."” ** ' 2 Our
findings suggest that an ethnographic approach can
effectively address the analytical constraints of quanti-
tative techniques in the analysis of physician networks.
This raises the prospect of studies in physician network
adopting more mixed-methods approaches to make avail
of the strengths of both qualitative and quantitative tech-
niques in SNA.* ' ™ [n particular, a mixed-methods
approach can cultivate a deeper understanding of physi-
cian collaborations, the processes informing decision-
making behaviours, as well as reveal what community
structures exists at the collective level."**7 In addition,
both techniques can be used interdependently, where the
results obtained by one method can inform the design of
the other method."** ™" For instance, the ethnographic
findings generated from our study could feed directly
into the research design of a larger-scale networks study
(and vice versa) or be used to indicate the validity of field
observations in connection with structural patterns.

However, mixed-methods come with some challenges
due to the resource implications of running such a
study.'™ ! Furthermore, there is a risk that the whole
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study could be adversely impacted if either the qualitative
and quantitative components have been poorly designed
and executed.'”® Also, network researchers may hesitate to
utilise mixed-methods as quantitative approaches require
extensive methodological explanations and qualitative
guidelines for SNA remain vague.'* '* Nevertheless, the
dual analysis of qualitative-quantitative network analytics
holds significant promise as it harness the full potential
of SNA and generate a closer real-world representation of
physician communities, which can inform clinical prac-
tice and health policy.

There are additional areas that can be targeted for
future research based on the findings of this study. First,
more work could explore the implications of formal
referral alliances between healthcare organisations and
collaborative care agreements. For example, new affil-
iations and alliances may bottleneck or disrupt existing
referral decision-makings practices in the network if
limitations are imposed on the physicians control over
choice of specialist."”*"** Second, this paper introduced
the concept of specialists also taking on brokerage roles
when they opt to redirect a referral to their specialist
colleague. This has wider implications for healthcare
studies attempting to measure the structure of networks
and ‘actual’ strengths of relationships within these
networks, suggesting that the interplay between cross-
referrals and brokerage roles in initiating new connec-
tions deserves more attention. Third, the increasing trend
of larger, higher status hospitals sharing their brand iden-
tify with smaller affiliated hospitals can reshape network
structures. Specifically, smaller affiliated hospitals may
benefit from ‘brand-sharing’ with larger hospitals, which
would result in an increase in incoming referrals based on
patients and referring providers perceived higher quality
of care based on the larger hospitals reputation.'**
Thus, this area of research merits further investigation
into the role of ‘brand-sharing’ on referral patterns, and
its impact on reshaping of network structures as more
hospitals continue to become affiliated with larger and
highly ranked AMCs.

LIMITATIONS

The main limitation of this study is that the opinions of
the clinicians and patients who participated in this study
may not represent all physician networks in cardiovascular
medicine. Furthermore, the study is limited to describing
participants’ experiences and answers are primarily appli-
cable to a high-volume AMC known for its well-developed
adult cardiovascular medicine programme. Nevertheless,
our sampling approach involved interview data with a
large sample of 68 participants to ensure that a diverse
range of experiences and perspectives were included.
This provided sufficient data to achieve saturation where
such that no new themes were emerging from the data.'®
Thus, we are confident that the credibility of the research
and our sample are sufficiently diverse and that the find-
ings presented here are an appropriate reflection of the

dataset with the increased likelihood of transferability to
other contexts.

CONCLUSION

This paper aimed to contribute to the growing body of

research in the study of physician networks to better

understand the social processes influence patterns of

interaction and referral decision-making in physician
networks. By applying qualitative methods, this study
adds new contextual knowledge about the mechanisms
that characterise referral decision-making and how these
impact physician relationships, organisation of health-
care delivery and the knowledge and beliefs that physi-
cians have of their colleagues. This study highlights the
nuances that influence how new networks are formed
and how relationship ties between physicians develop and
evolve over time.
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