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Abstract
Background: Poor communication between healthcare providers leads to medical errors, which cost an estimated $19.5 billion annually in the United States and 
lead to adverse patient outcomes. One model of healthcare delivery that aims to foster collaboration amongst providers is the medical home, whereby patients receive 
integrated care in a single setting with primary care and consultants working in close collaboration. Even in integrated healthcare systems with uniform electronic 
medical record (EMR) systems, providers face challenges in coordinating primary care with specialty care including neurology.

Objective: To investigate how primary care team members prefer to communicate with specialty offices to coordinate care of mutual patients. Primary care team 
members included physicians, advanced practice professionals (APPs), and office staff in the greater Grand Rapids, Michigan area.

Methods: A four-item, multiple choice questionnaire was administered to primary care team members. Participants were asked what modality was preferred to 
coordinate both direct (e.g. treatment plan, diagnostic work-up) and indirect (e.g. scheduling, billing, insurance) patient care matters with specialty practices. We 
also queried whether primary care team members would be amenable to three different interventions aimed at improving management of patients with neurological 
conditions in a primary care setting.

Results: 174 primary care team members participated in the survey. Communication in person or by telephone are significantly preferred for coordination of both 
direct and indirect patient care matters (p < 0.0001) but did not vary significantly by team member role. Additional preferred modalities include fax, electronic medical 
record chat (EMR chat), and Doc Halo pager. To improve management of outpatients with neurological conditions, primary care physicians and APPs expressed 
support for monthly neurologist visits (e.g., “lunch and learn” sessions), neurology telemedicine services, or a complaint-focused order set in the EMR.

Conclusions: These data suggest that person-to-person interaction is preferred by primary care providers and staff for coordination of specialty care. In sum, these 
findings support interventions utilizing person-to-person collaboration to improve management of patients across both primary and specialty care.
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Introduction
Poor communication between healthcare providers leads to 

medical errors, which cost an estimated $19.5 billion annually in the 
United States and lead to adverse patient outcomes [1-4]. One model of 
healthcare delivery that aims to foster collaboration amongst providers 
is the medical home, whereby patients receive integrated care in a single 
setting with primary care and consultants working in close collaboration 
[5]. With the passage of the Patient Protection and Affordable Care 
Act in 2010, medical providers were incentivized to improve patient 
outcomes through increased collaboration [6,7]. However, even in 
integrated healthcare systems with uniform electronic medical record 
(EMR) systems, providers face challenges in coordinating primary care 
with specialty care including neurology [8]. 

Patient-physician communication is at the center of the clinical 
experience [9]. Unfortunately, the modern explosion of technology 
has eroded the ‘old style doctor-patient relationship’ as the patient may 
be viewed as a list of radiological imaging and other tests results [10]. 
Better physician communication skills may improve patient outcomes 
and satisfaction [11,12]. The principles of good communication can be 
taught and learned. Although beyond the scope of this article, the reader 
is referred to other reviews on the topic of physician communication 
[11,12]. The same communication principles may apply to physician-
to-staff and staff-to-staff communication in an office setting. 

In the United States, neurologists comprise 1.5% of physicians and 
see approximately 15 million office visits annually [13,14]. Previous work 
has shown that interventions aimed at improving collaboration between 
primary care and specialists leads to better patient outcomes [15-22], 
however, these studies have focused on medical specialties outside of 
neurology. Thus, it is unknown how increased communication between 
primary care and neurology modulates patient outcomes. One report 
found that primary care providers perceived neurology as one of the 
most difficult specialties with whom to communicate [8], underscoring 
the need to better understand how to promote collaboration between 
primary care and neurology. To address this question, we surveyed 
primary care providers and office staff to understand what modalities 
are preferred to communicate with specialty offices across a variety of 
patient care matters. 
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Methods
Site visits and participants

Mercy Health Physician Partners (MHPP) has 20 outpatient 
primary care sites in the greater Grand Rapids, Michigan region and 
register over 283,000 patient visits annually. Visits to the sites were 
arranged between May and July 2016 to learn how primary care offices 
preferred to communicate with the hub neurological specialty office 
on indirect (e.g., scheduling a specialty office visit) and direct (e.g., 
management and diagnosis) patient care issues. The primary care offices 
included both family medicine and internal medicine practices. Since 
January 2016, MHPP outpatient offices have used the Athenahealth 
electronic medical record (EMR) system (Watertown, MA). Based on 
a convenience sample, visits were completed at 15 of the primary care 
offices (75%) according to scheduling availability. 

All primary care team members and office staff were invited 
to attend group sessions led by one of the authors (PBG) wherein 
approximately 45 minutes were spent explaining the purpose of 
the visit, defining operational definitions of terms used on a survey 
instrument designed to learn about preferences for communication 
with a specialty neurology office hub, and for administering the survey. 
As part of the survey, participants were asked to identify their role 
within the primary care team. Respondents identifying themselves 
as resident physicians were included in the “physician” category. 
“Advanced practice professional” (APP) included both physician 
assistants and nurse practitioners. “Other” included participants whose 
role did not fall under the category of physician, APP, medical assistant 
(MA), or nurse. The study was approved by the Mercy Health Regional 
Institutional Review Board.

Survey description, analysis and goals

Paper copies of the four-item survey were administered in-person 
at each site visit by PBG, and completed questionnaires were collected 
the same day. The only identifying information on each survey was 
the office location. No surveys were found to have additional personal 
information that may have compromised the anonymity of the 
participants. Each completed survey was assigned a unique number and 
results were manually entered into an electronic database. To further 
de-identify the data prior to analysis, office location was removed from 
each set of survey results. Data were analysed in SPSS 25 (IBM) using 
chi-square tests with post-hoc Bonferroni corrections for multiple 
comparisons where appropriate to assess whether responses varied by 
job title. 

The two major goals of the survey were to determine how primary 
care team members prefer to communicate with 1) specialty offices 
regarding indirect patient care activities (e.g., billing, scheduling, 
insurance coverage) and 2) specialty providers regarding direct patient 
care activities (e.g., treatment plan, recommended diagnostic tests and 
medications). Primary care offices in the MHPP utilize a team-based 
approach whereby all team members including providers and office 
staff participate in both direct and indirect patient matters, thus all 
team members were asked to report their preferences for both types of 
matters. For example, primary care office staff may be asked to contact 
a specialist provider to connect them directly to the primary care 
provider. Participants were provided with six different communication 
modalities to choose from and were allowed to choose more than one 
modality. With regard to these choices, “person-to-person” means 
direct, verbal exchange of information either face-to-face or by 
telephone. “EMR chat” refers to instant messaging within the EMR, and 

“fax” refers to a facsimile transmission. A secure paging system is used 
within MHPP (Halo Communications, Cincinnati, OH), an analog 
secure text messaging system operated by providers on their personal 
cell phones. “Video conference” was analysed as a separate category and 
was not considered to be a form of person-to-person communication 
for the purposes of the study. 

As a separate survey question of the four-question survey, physicians 
and APPs were asked how to best improve management of common 
conditions within the primary care setting that may eventually require 
neurology consultation. An example scenario given to participants 
was a patient with recurrent headaches, a common medical challenge 
in primary care clinics that may require input from a neurologist for 
successful management. However, primary care providers often have 
difficulty discerning which patients would benefit from a specialty 
referral to a neurologist. With regard to the response options, “physician 
visit” meant a monthly visit to the primary care clinic by a physician 
specialist (in this case a neurologist to discuss challenging cases at for 
example, a “lunch and learn” session). “Telemedicine service” referred 
to having a specialty provider on call during office hours to answer 
questions from primary care providers who have a challenging case or 
other questions. “Order set in EMR” meant having an order set (i.e., 
care pathway) designed by a specialist for workup of a challenging case 
by a primary care provider and to also help to determine if a referral to 
a specialist might be needed. 

Results
Primary care team members and office staff were first asked to 

identify their occupational roles (Table 1). A total of 174 surveys were 
included in the analysis of the 15 primary care offices, with a majority of 
staff physicians (33%) and 2 of 58 self-identifying as resident physicians. 
The 26 participants identifying as “other” included 15 administrators, 
6 referral coordinators, 2 health professional students, 1 behavioural 
health specialist, 1 phlebotomist, and 1 care manager.

The methods by which primary care team members prefer to 
communicate with specialty offices regarding non-patient care or 
indirect activities (i.e. scheduling, billing etc.) are shown in table 2. 
The most frequently preferred method was person-to-person contact 
(44% of total responses) followed by EMR chat (25%) and fax (18%). 
An initial chi-square test showed a significant difference amongst the 
proportions of responses (p < 0.0001), indicating that preferences 
were significantly different from expected proportions due to chance. 
We asked whether responses varied by provider role and found that 
role did not predict preference for person-to-person communication, 
EMR chat or fax using additional chi-square testing with Bonferroni 
correction for multiple comparisons (p = 0.23 to 0.84). Interestingly 
however, physicians were more likely to prefer using a secure pager 
to communicate regarding indirect patient care activities compared 
to other primary care team members (p < 0.0016). Options including 
email and video conferencing were not frequently selected, however 

Role n (% total)
Physician 58 (33%)

MA 32 (18%)
Nurse 32 (18%)
APP 26 (15%)
Other 26 (15%)
Total 174

Table 1. Self-identified job roles of primary care office participants

APP: Advanced practice professional and includes nurse practitioners and physician 
assistants; MA: Medical assistant
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team members self-identifying in the “other” category were more likely 
to choose video conferencing (p < 0.0016).

Participants were next asked how they prefer to communicate 
with specialty providers regarding matters of direct patient care (i.e. 
treatment plan, symptoms, diagnostic workup), and results are shown 
in table 3. Similar to communication preferences regarding indirect 
patient care, primary care team members preferred person-to-person 
communication (54%), followed by EMR chat (24%) and a secure 
pager (12%). An initial chi-square test revealed that preferences were 
statistically significant (p < 0.0001). Job role did not significantly 
predict preference for person-to-person communication; however, 
physicians were again more likely to prefer a secure pager compared 
to other team members (p < 0.0016). EMR chat, a secure pager, and 
fax were the next most frequently chosen responses, while email and 
video conferencing were rarely selected. Taken together, these data 
suggest that in an integrated healthcare system, person-to-person 
communication was most preferred for communication pertaining 
to both direct and indirect patient care activities, and this preference 
did not vary substantially across a diverse range of job roles in the 
outpatient primary care setting. 

Next, we asked whether preference varied by type of communication 
(i.e. direct patient care with specialty providers vs. indirect patient care 
with specialty office staff). To address this, we combined the data shown 
in tables 2 and 3 and assessed via chi-square whether the proportions of 
responses differed significantly for indirect compared to direct patient 
care matters. As anticipated, the preference for person-to-person 
communication did not vary by type of patient care issue, nor did 
other communication modalities with the exception of fax, which was 
significantly preferred for indirect matters compared to direct matters 
(p < 0.01) (Figure 1). 

Finally, given that primary care offices are often the gateway for 
referral to specialty care, we assessed interest amongst physicians and 
APPs in implementation of different modalities aimed at improving 
knowledge and management of common conditions dealt with in 
specialty practices before and after the referral process. In the survey, 
neurology was used as the specialty of interest, and physicians and APPs 
were asked whether they would prefer monthly visits by a neurologist 
to the primary care site to discuss cases, a telemedicine service staffed 
by a neurologist available by phone during business hours, a concern-
specific order set in the EMR (e.g., a headache care management 

Response  n (% total) a Physician (%) MA (%) Nurse (%) APP (%) Other (%)
Person-to-Person 107 (44%) 29 (39%) 25 (53%) 22 (48%) 15 (43%) 16 (43%)
Fax 44 (18%) 10 (13%) 12 (26%) 10 (22%) 7 (20%) 5 (14%)
EMR Chat 60 (25%) 20 (27%) 9 (19%) 9 (20%) 13 (37%) 9 (24%)
Secure Pager 19 (8%) 13 (17%) b 1 (2%) 3 (7%) 0 2 (5%)
Email 9 (4%) 3 (4%) 0 2 (4%) 0 3 (8%)
Video Conference  9 (4%) 0 0 0 0 2 (5%) c

Total 241 75 47 46 35 37

Table 2. Preferences for communication with specialty offices regarding indirect patient care matters

a Proportions of responses were significantly different by chi-square (p < 0.0001)
b Physicians were more likely to choose a secure pager as a communication mode (p < 0.0016)
c Team members self-identifying as “other” were more likely to choose video conference (p < 0.0016)
EMR: Electronic medical record

Response n (%total) a Physician MA Nurse APP Other
Person-to-Person 140 (54%) 45 (51%) 26 (55%) 25 (56%) 21 (54%) 23 (53%)
Fax 18 (7%) 3 (3%) 4 (9%) 8 (18%) 1 (3%) 2 (5%)
EMR Chat 61 (24%) 18 (20%) 13 (28%) 8 (18%) 14 (36%) 8 (21%)
Secure Pager 31 (12%) 19 (22%) b 2 (4%) 4 (9%) 3 (8%) 3 (8%)
Email 5 (2%) 2 (2%) 1 (2%) 0 0 2 (5%)
Video Conference 3 (1%) 1 (1%) 1 (2%) 0 0 1 (3%)
Total 258 88 47 45 39 39

Table 3. Preferences for communication with specialty providers regarding direct patient care matters

a Proportions of responses were significantly different by chi-square (p < 0.0001)
b Physicians were more likely to choose a secure pager as a preferred communication mode (p < 0.0016)
EMR: Electronic medical record

Figure 1. Comparison of communication mode preferences by type of patient care matter
The percentages of total responses for each communication mode are displayed for both communication with specialty offices (indirect patient care) and specialty providers (direct patient 
care) and compared to each other by chi-square testing with Bonferroni post-tests (p<0.01 is significant). EMR: Electronic medical record
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pathway), or nothing, to improve management of patients in a primary 
care setting (Table 4). Amongst physicians and APPs, telemedicine 
service availability (i.e., a neurologist available by telephone) was the 
most preferred intervention (42%), followed by a care pathway in the 
EMR (32%) and monthly physician visits (26%). These proportions 
were not significantly different by chi-square test (p = 0.076). Job role 
also did not predict preference for any individual response (p = 0.19-
0.54). Notably, no respondents selected “no change”, suggesting overall 
preference for improvement in the current methods in which patients 
with conditions that may require referral to neurologic specialists are 
managed in primary care.

Discussion
Our data reveal that person-to-person communication is most 

frequently preferred by primary care team members to coordinate 
patient care with specialty clinics. Several studies have demonstrated 
improved patient health outcomes using interventions that employed 
person-to-person communication strategies to bridge the primary 
care-specialty interface [15,17-20]. The studies suggest that person-
to-person modalities are not only preferred, but also are effective. This 
is consistent with the desire of physicians and specialists to develop 
a personal working relationship with one another to coordinate care 
[23,24]. In an ever-changing landscape of healthcare communication 
options largely driven by digital technology and EMRs, preservation of 
direct person-to-person communication is of value and has importance. 

Additional preferred modalities included EMR chat, a secure pager 
and fax. Interestingly, physicians were more likely to prefer a secure 
pager compared to other team members for communicating both 
direct and indirect patient care matters. This may be due to physicians 
being more familiar with paging systems, which in the past have been 
commonly used for on-call responsibilities in both inpatient and 
outpatient settings. Additionally, the paging system used by MHPP 
is essentially a secure form of text messaging, allowing providers to 
communicate detailed messages with one another using their personal 
cell phones. While direct verbal communication was still most preferred 
by physicians as a group, our data suggest that physicians may also be 
amenable to using modern paging systems to coordinate care with one 
another in an outpatient setting. 

The second most preferred modality for coordination of both direct 
and indirect matters was EMR chat, which resembles a secure form of 
“instant messaging” between two providers or staff within the patient’s 
medical record. The efficacy of this mechanism has been poorly studied 
and requires that the primary care and specialty offices utilize a shared 
EMR. However, one can gain insight from integrated healthcare 
systems with universal EMRs that employ eConsults, a service whereby 
primary care providers contact specialists electronically via the EMR 
for help deciding whether a particular patient requires a face-to-face 
consultation. One study found that eConsult use reduced unnecessary 
neurology referrals by 50% [25]. eConsults are perceived positively by 
primary care physicians but are more likely to be viewed negatively by 

specialists, likely because they may not be reimbursed for time spent 
on the consult [8,26]. This issue could be true of any intervention that 
increases time spent on the part of the provider. Thus, reimbursement 
systems may need to be revised for meaningful collaboration across 
specialties to be sustainable. Our exploratory study was commissioned 
as a quality improvement project by MHPP, and as such did not 
involve reimbursement of the investigative team or those who were 
surveyed. 

A variety of meta-analyses have examined how increasing 
communication between primary care and specialty offices modulates 
patient health outcomes [21,22,27,28], the majority of which report an 
overall positive effect of collaborative interventions. A recent meta-
analysis by Smith et al. demonstrated that shared care interventions 
led to reduced blood pressure in patients with hypertension, diabetes, 
and chronic kidney disease, and improved mood in patients with 
depression [21]. However, the authors found no reduction in hospital 
admissions or service usage. A major limitation in assessing the 
efficacy of collaborative care interventions is that most studies utilize 
a combination of strategies that vary across reports. For example, in 
some instances the primary care physician may be required to speak to 
a collaborating specialist by phone at regular intervals, or by contrast, 
the specialist may simply be on-call for the primary care team to 
contact on an as-needed basis. Thus, it is difficult to assess what specific 
aspect of the intervention confers patient benefit. Further, the majority 
of published work examines a limited number of medical specialties, 
namely psychiatry and endocrinology. 

In addition to elucidating preferred communication methods 
for patient care matters, our results also demonstrate that primary 
care physicians and APPs are interested in employing additional 
strategies such as monthly neurologist visits, a teleneurology service, 
and neurology-specific EMR order sets to improve management of 
neurological conditions in the primary care setting. Teleneurology has 
been used successfully in outpatient settings and found to be safe, well-
perceived by patients and clinicians, and leads to similar outcomes when 
compared to face-to-face visits [29-34]. In most instances, teleneurology 
has been used in place of face-to-face patient evaluations, especially in 
rural or underserved populations, but has not been specifically studied 
as a mechanism to improve communication between primary care 
physicians and neurologists. In our survey, we envisioned having an 
on-call neurologist that primary care team members could consult 
by phone during business hours. The consultant would conduct brief 
assessments lending themselves to triage of a patient to additional 
outpatient diagnostic testing or treatment in the primary care setting, 
referral to the neurology clinic in more complex cases, or in extreme 
cases to admission to the hospital. This intervention would complement 
the preference of primary care team members for person-to-person 
communication, but may require the creation of a new position for an 
on-call neurologist, as outpatient neurologists may not be amenable to 
answering calls from primary care providers while also trying to see 
scheduled patients in a busy neurologic clinic setting. 

The second intervention we suggested was generating neurology-
specific order sets or clinical pathways in the EMR to help primary care 
providers improve diagnostic study or management of neurological 
conditions. Specialized EMR order sets appear to be beneficial in 
the evaluation and treatment of acute conditions such as ischemic 
stroke [35,36], but it is unknown how they alter patient outcomes in 
outpatient neurology. A similar number of primary care physicians 
and APPs selected monthly neurologist visits as an opportunity to 
increase knowledge of neurological conditions and ask questions about 

Response Options n (%total) Physician (%) APP (%)
Physician Visit 35 (26%) 22 (25%) 13 (30%)

Telemedicine Service 56 (42%) 41 (46%) 15 (34%)
Order Set in EMR 42 (32%) 26 (29%) 16 (36%)

No Change 0 0 0
Total 133 89 44

Table 4. Survey of physicians and APPs regarding implementation of strategies to improve 
management of conditions commonly requiring specialty referral

EMR: Electronic medical record
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individual cases. This type of intervention has not been well studied in 
neurological practice, and data are mixed in other specialties. One report 
showed that education of primary care physicians alone was insufficient 
to alter outcomes [37], while another suggested that a combination of 
primary care physician education and access to psychiatry consultation 
improved outcomes in depression [16]. Regular specialist visits appear 
to be more feasible in health systems where primary care and neurology 
are either co-located or close in geographical proximity but may be 
especially useful in primary care clinics in underserved populations. 
Taken together, primary care providers were amenable to a variety 
of interventions, however, more work is needed to determine how 
effectively these systems may improve patient care. 

In relation to study limitations, we acknowledge that our findings 
are limited to a single health system, and one cannot conclude that our 
findings are applicable across a variety of healthcare systems. Further, 
it will be important to assess whether specialty team members share 
similar communication preferences, and whether implementation of 
these preferences leads to positive patient outcomes. Also, our study 
was completed in 2016, thus technology and preferences for technology 
may have changed. It would also have been interesting to know if 
age predicted preference for communication modality, however our 
database did not include the age of the study participants. We suspect 
that there may be a generational gap in relation to preference for 
different types of communication methods. 

In sum, our findings provide a framework for implementation 
of interventions designed to improve the primary care-neurology 
communication interface. In particular, our data suggest that 
person-to-person communication, perhaps in combination with 
asynchronous modalities such as EMR chat and paging systems, may 
improve collaboration between primary care and neurology offices. 
Interventions could involve joint consultations or regular meetings 
between primary care and neurology team members either in a face-
to-face or teleneurology context. Finally, interventions should be 
carefully crafted to minimize the amount of additional workload placed 
on providers and staff to foster permanent, sustainable collaboration 
across disciplines. 
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