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Abstract

Monitoring primary care providers’ (PCP) attitudes and experiences with referrals of their
patients with new-onset seizures or existing epilepsy/seizure disorders may help evaluate whether
interventions to coordinate PCP and neurology care reduce treatment gaps and improve patient
outcomes. To examine PCPs’ attitudes toward, and experiences with, referral to specialty

care of their patients with newonset seizures or existing epilepsy/seizure disorders, we used
cross-sectional 2018 DocStyles data to examine study outcomes. We selected a subsample of
respondents who had a practice with at least 1% of patients with an epilepsy/seizure disorder

and who answered questions about this disorder. We stratified provider actions, referral behavior,
and referral enabling factors and barriers by epilepsy/seizure disorder caseload and provider
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type. We examined different patterns of responses by referral behavior and provider type. The
final sample (n = 1284) included 422 family practitioners, 432 internists, 233 pediatricians, and
197 nurse practitioners. Most PCPs refer their patients with new-onset seizures to a neurologist,
particularly to determine or confirm the diagnosis and appropriate treatment. Strikingly, about
40% of PCPs did not indicate a referral if their epilepsy/seizure disorder patient was unresponsive
to treatment. Internists less likely referred their patients than pediatricians, nurse practitioners, or
family practitioners. Less than one-third of all practitioners consulted seizure treatment guidelines.
Prompt appointments, communication with the PCP, the patient’s insurance, and referral back

to primary care may facilitate referrals. Interventions that enhance enabling factors for guidelines-
based care and that can increase opportunities for PCPs to consult with neurologists and/or refer
their patients with uncontrolled seizures to specialty care are warranted.

Keywords
Epilepsy; Seizures; Referrals; Specialty care

1. Introduction

About 3 million US adults have active epilepsy (self-reported doctor diagnosed epilepsy
under treatment or with recent seizures) [1]. About 80% of these adults have seen a general
practitioner in the past year but fewer saw a specialist [2]. Although most people with
epilepsy respond to anti-seizure medications under the care of a general practitioner, about
30% of people with epilepsy in clinical settings to 50% in community settings continue

to have seizures [3-5]. In 2010 and 2013, 23% of US adults with treated active epilepsy
reporting at least one seizure in the past year saw only a general practitioner [6]. Adults with
uncontrolled epilepsy have increased risks of multiple adverse health and social outcomes
and early death [5]. Consistent with epilepsy clinical practice guidelines, referring these
individuals for specialty care with a neurologist or epilepsy specialist is critical to ensure
proper diagnosis and treatment [5]. A few studies have identified attitudes about, and
barriers to specialty care referral at the patient level (e.g., age; nature or complexity of the
presenting problem); provider level (e.g., provider training and experience; inter-physician
communication); and community level (e.g., overall availability of specialists) [7-11]. This
study aimed to understand when and why US primary healthcare providers are likely to
refer their patients with new-onset seizures or existing epilepsy or seizure disorders to a
neurologist.

2. Methods

2.1. Design and participants

We used the 2018 DocStyles-A survey, the first of two annual nationwide cross-sectional
web-based surveys developed by Porter Novelli with input from public agencies and private
groups designed to assess healthcare providers’ knowledge, attitudes, and experiences with
health issues and healthcare practice [12]. The 2018 provider sample was drawn from an
opt-in panel of medical professionals who registered with SERMO, a free global social
network of > 550,000 US medical professionals, and SERMO panel partners described
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elsewhere [13]. Porter Novelli set survey sample size quotas for different providers of
focus (e.g., target quota of 1,000 family and general practitioners, and internists; 250 nurse
practitioners), and SERMO sent e-mails inviting participation in DocStyles-A to 3,465
PCPs (family and general practitioners, internists), nurse practitioners, pediatricians, and
other providers (e.g., pharmacists, oncologists) who have practiced for at least 3 years.
Respondents received $40-$90 based on the number of questions asked of their specialty.
DocStyles-A contained 141 questions covering providers’ demographic characteristics,
practice characteristics (e.g., main work setting, years of practice, average number of
patients seen weekly, awareness of clinical guidelines), and multiple health topics. Five
questions assessed providers’ experiences with referring their patients with new-onset
seizures and epilepsy or seizure disorder (“epilepsy/seizure disorder”) to a neurologist
(Table 1). Response rates for DocStyles-A averaged 65% but varied by provider type [12].

2.2. Standard protocol approvals, registrations, and patient consents

Patients were not included in this study, so patient consent and study registration were not
required. CDC licensed these data from Porter Novelli Public Services (PNPS). PNPS and
its vendors are not subject to CDC IRB review. PNPS adheres to professional standards set
forth by the Council of American Survey Research Organizations. Respondents are informed
that their answers are used for market research and they may refuse to answer any question.
No personal identifiers are included in the data file that is provided to CDC.

2.3. Analysis

We used SAS, version 9.4 (SAS Institute, Inc., Cary, NC) for all statistical analyses.

We restricted our analysis to family practitioners, internists, pediatricians, and nurse
practitioners, (“Primary Care Providers” [PCPs]). We excluded from analysis particular
questions among PCPs who did not answer any of the responses within related epilepsy/
seizure disorder questions. We selected respondents who had a practice with at least 1%
of patients with epilepsy/seizure disorder and answered subsequent questions on epilepsy/
seizure disorder. The 1,284 PCPs who met these study criteria included 432 internists, 422
family practitioners, 233 pediatricians, and 197 nurse practitioners, representing 37% of the
survey sample. Among these, the mean age was 49 years (SD = 10.3) with 59.3% being
between 40-59 years (Supplementary Table); and 53.8% were male, 46.2% female. Less
than 5% of PCPs who saw patients with epilepsy were Hispanic, and only 3.3% of PCPs
who saw patients with epilepsy were non-Hispanic black or African-American. Slightly
more than one-third resided in the South and close to one-fourth resided in the Northeast.
Seventy-two percent practiced in a group outpatient practice. Twenty seven percent have
practiced medicine between 3-10 years; 35% between 11-20 years; 29% between 21-30
years; and 9% =31 years (Supplementary Table).

We first stratified each provider action (e.g., diagnosis, guidelines review), referral behavior,
and referral enabling factors and barriers by epilepsy/seizure disorder caseload (1%-5%, 6%
-10%, >11%) and provider type. We examined each action independently and combinations
of these actions, followed by examining referral enabling factors and barriers to identify
subgroups who perform only one action (e.g., “only refer,”) when deciding to refer, or

two or more actions (e.g., “diagnose, treat, review guidelines, and refer”). For combined
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responses to the question, “ When a person who visits you develops seizures, what do you
do?” we distinguished respondents who diagnosed, treatea, reviewed treatment guidelines,
and referred (*Manage with guidelines and refer”) their patients to a specialist, from
respondents who diagnosea, treated, did not review treatment guidelines, and referred
(“Manage without guidelines and refer”) their patients to a specialist. Moreover, we
identified respondents indicating only one enabling factor or barrier by epilepsy caseload
and provider type to identify their single most relevant referral-enabling factor or barrier.
We considered all estimates to significantly differ if their 95% confidence intervals did not
overlap.

3. Results

3.1.

Provider actions for new-onset seizure patients — overall and by epilepsy caseload

and provider type

When a seizure developed in a PCP’s patient, 90% reported referring the patient to a
specialist; 45% would try to diagnose the seizure’s cause; 39% would try to treat the patient;
and 29% would review seizure treatment guidelines (Table 2). Forty-three percent would
only refer the patient; 15% would manage with guidelines and refer the patient; 10% would
manage without guidelines and refer the patient; and 8% would only diagnose and refer the
patient.

Seventy-six percent of PCP’s reported a 1%-5% epilepsy caseload; 15%, a 6%—-10%
caseload; and 9% a =11% caseload (Table 2). PCPs with different epilepsy caseloads equally
(40%-51%) tried to diagnose a seizure in their newly diagnosed patients. However, those
with an 11% or more caseload more likely treated such a seizure than those with a lesser
caseload. Those with an 11% or more caseload more likely consulted treatment guidelines
than those with a 1%—-5% caseload. Those with a 1%-5% caseload more likely referred
patients to a specialist than those with larger epilepsy caseloads (Table 2).

Of practitioners with a 1%-5% caseload, 48% would only refer a patient to a specialist;

14% would manage with guidelines and refer; and 10% would manage without guidelines
and refer (Table 2). Of practitioners with a 6%—-10% caseload, 30% would only refer their
patient to a specialist; 18% would manage with guidelines and refer; and 11% would
manage without guidelines and refer. Of practitioners with an 11% or more caseload, 21%
would manage with guidelines and refer their patient; 18% would only refer; and 12% would
manage without guidelines and refer.

Internists more likely diagnosed their patients with seizures than family practitioners or
nurse practitioners, and pediatricians more so than nurse practitioners (Table 2). Internists
also more likely treated their patients than family practitioners, nurse practitioners, or
pediatricians. All types of practitioners equally (25%-32%) consulted seizure treatment
guidelines. Internists less likely referred their patients to a specialist than other PCPs.

Of family practitioners, 47% would only refer their patient to a specialist; 15% would
manage with guidelines and refer; 10% would manage without guidelines and refer; 7%
would diagnose and refer, while 5% would review guidelines and refer (Table 2). Of
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internists, 31% would only refer; 19% would manage with guidelines and refer; 16% would
manage without guidelines and refer; and 7% would diagnose and refer; and 3% would
review guidelines and refer. Of pediatricians, 46% would only refer; 19% would diagnose
and refer; 12% would manage with guidelines and refer their patient; 7% would manage
without guidelines and refer their patient; and 3% would review guidelines and refer. Of
nurse practitioners, 57% would only refer a patient; 13% would manage with guidelines and
refer; 9% would review guidelines and refer; 4% would manage without guidelines; and 3%
would diagnose and refer their patient (Table 2).

3.2. Circumstances when a provider would refer a patient with epilepsy/seizure disorder
to a neurologist — overall and by epilepsy caseload and provider type

Eighty-two percent of PCPs would refer their patient to a neurologist to determine or
confirm a treatment plan; 76%, to determine or confirm a diagnosis of epilepsy or a seizure
disorder; 65%, if the patient requested a referral; 64%, if the patient’s seizure activity
changed; and 56% if the patient did not respond to current treatment (Table 3).

Thirty-five percent of PCPs would refer a patient under any of these circumstances; 11%,
only to determine or confirm the diagnosis or treatment plan; 9%, to determine or confirm
the diagnosis, to determine or confirm treatment plan, if the patient’s seizure activity
changed, or if the patient requested a referral; and 7%, to determine or confirm diagnosis, to
determine or confirm treatment plan, or if the patient requested a referral (Table 3).

PCPs with a 1%-5% epilepsy caseload more likely referred patients to a neurologist to
determine or confirm a diagnosis than PCPs with larger caseloads (Table 3). PCPs with

a 1%-5% caseload also more likely referred patients than PCPs with a 11% or more
caseload to determine or confirm a treatment plan (86% vs. 72%); if the patient’s seizure
activity changed (65% vs. 50%); or if the patient requested a referral (68% vs. 50%). All
practitioners equally likely (55%—-62%) referred a patient if the patient’s seizure(s) failed to
respond to the treatment plan. Thirty-eight percent of PCPs with a 1%—-5% caseload, 30% of
those with a 6%-10% caseload, and 18% of those with an 11% or more caseload would refer
a patient for any of these reasons.

Pediatricians more likely referred a patient to determine or confirm a diagnosis and to
determine or confirm a treatment plan than an internist (Table 3). Internists more likely
referred such a patient if the patient failed to respond to current treatment than pediatricians
or nurse practitioners. All four kinds of PCPs equally likely referred a patient if that
patient’s seizure activity changed (58%—-69%); if the patient requested a referral (61%
—-67%), or for any of the specific circumstances mentioned (32%-38%).

3.3. Enabling factors important for referrals of epilepsy/seizure disorder patients to
neurologists — overall and by epilepsy caseload and provider type

When deciding to refer, 41% of PCPs considered it important if prompt appointments were
available for their patients; 39%, if access to prompts or a referral system; 37%, if they can
talk with the neurologist; 35%, if the patient’s insurance covered specialty referrals; 31%,
if the neurologist returned the patient to them for care; 15%, if the patient lived near to

the neurologist; and 17%, indicated none of these factors as important (Table 4). Of PCPs
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indicating only a few enabling factors, 8% indicated only access to prompts or a referral
system; 5%, only patient insurance status; and 4%, only a prompt appointment or both a
prompt appointment and a referral system.

With one exception, PCPs with different caseloads did not differ in how they weighted
different referral factors (Table 4). Only practitioners with an 11% or more caseload more
likely than those with a 1%—-5% caseload considered how near their patient lived to the
neurologist’s office as an enabling referral factor.

Internists considered whether they could talk to the neurologist as a more important referral
factor than other PCPs (Table 4). Patient insurance status was more important for family
practitioners than pediatricians, and for nurse practitioners more so than pediatricians.
Family practitioners considered whether the neurologist returns the patient to them more
important for referral than pediatricians. About one of four pediatricians considered none
of the survey factors as important, more so than family practitioners or internists. Only
2%-10% of all PCPs indicated only one referral enabling factor as important.

Important barriers against referrals to neurologists — overall and by epilepsy

caseload and provider type

Of important barriers to referring a patient to a neurologist, 54% of PCPs reported not
having access to prompt appointments with a specialist; 40%, lack of patient insurance
coverage for a specialty referral; 26%, lack of patient transportation to a specialist’s
appointment; 16%, a patient’s lack of interest in a referral; 4%, uncertainty about where
to refer their patients; and 22%, none of the survey items as important barriers (Table 5).

Practitioners with an 11% or more caseload more likely indicated that their patients were
not interested in a referral than practitioners with a 1%-5% caseload (Table 5). Practitioners
with a 1%—-5% caseload more likely than those with larger caseloads considered none of the
survey barriers as relevant for referrals. PCPs were similar in how often any single referral
barrier was important for them. Pediatricians less likely reported than family practitioners
or nurse practitioners that their patient’s insurance or lack of transportation were referral
barriers (Table 5). Lack of patient interest as a barrier was lower for pediatricians than
internists and family practitioners. Internists more likely reported that their patients were not
interested in a referral than pediatricians or nurse practitioners. Between 16%-30% of PCPs
reported none of the barriers were relevant, with pediatricians being more likely to report
this than family practitioners.

4. Discussion

The American Academy of Neurology and other groups publish epilepsy clinical practice
guidelines to improve patient care and outcomes and identify when a person with epilepsy
should be referred to a specialist (e.g., at diagnosis or failure to respond to treatment)
[14-18]. We found that 90% of PCPs indicated that they refer their patients with new-onset
seizures to a neurologist, particularly to determine or confirm the diagnosis and appropriate
treatment. Of concern, however, about 40% of PCPs did not indicate that they would refer
their patient to a neurologist when their existing epilepsy/seizure disorder patients fail
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to respond to treatment or has a change in seizure activity. The National Association of
Epilepsy Centers’ guidelines recommend that a PCP refer to a neurologist those patients
whose seizures remain uncontrolled within 3 months after beginning an anti-seizure drug, so
our study findings indicate a striking disconnect between epilepsy/seizure disorder clinical
guidelines and practice warranting intervention [18]. Given their workload PCPs may find
it challenging to know about and follow recommendations from the growing number

of clinical practice guidelines [19]. To facilitate opportunities for guidelines-based care,
incorporating guidelines into electronic health record (EHR) prompts might optimize access
to and use of guideline recommendations specific for a clinical situation (e.g., when starting
a new anti-seizure drug) [19]. Structured decision aids to help providers and patients make
shared decisions also may increase guideline use and patient engagement in care [20].

It was perhaps unsurprising that practitioners who have an epilepsy caseload of at least 11%
more likely managed their patients with epilepsy, and less likely referred them to a specialist
given their experience in caring for patients with epilepsy and increased experience with
epilepsy treatment guidelines. EHR prompts could also target and disseminate clinical
guidelines to clinicians who find this information most useful and relevant. For example,
PCP subgroups with larger epilepsy caseloads identified by EHRs might be offered specific
decision-aids or remote learning support for their types of patients. Electronic consults and
referral templates that improve specialists’ satisfaction with referral processes can improve
their coordination with PCPs [21,22].

Expanding virtual telementoring and case-based learning opportunities through Project
ECHO (Extension for Community Healthcare Outcomes) to link PCPs with specialists

to provide complex chronic disease care may improve management for patients with
epilepsy in primary care [23]. Two ECHO programs targeting both adult neurology and
epilepsy, and pediatric epilepsy, increased primary care provider knowledge, confidence,
and self-efficacy in managing epilepsy [24,25]. Targeting interprofessional post-graduate
fellowship education for PCPs, in collaboration with teaching hospitals or professional
medical societies, is another way to raise their skills in providing epilepsy care and referring
patients with neurologic disease. For example, the American Academy of Family Physicians
sponsors several fellowships after family medicine residency, but not in neurology [26].
Developing neurology fellowship training for PCPs could help disseminate best practice
guidelines for managing patients with epilepsy. After such fellowships, such PCPs might
serve as informal consultants to less experienced PCPs, help educate others about practice
guidelines and therapeutic advances, and provide access to neurology specialists for
consultation and referral. Large medical centers could integrate either PCPs into a specialist
neurology team or a neurologist into an internist team to improve communication and
referral pathways to neurologists since more than one-third of this study’s PCPs found
talking with a neurologist an important enabling factor for referral. Joint neurologist-PCP
rounds and case conferences, and regular reporting of patient outcome data to PCPs could
improve learning, reinforce treatment guidelines, and establish shared provider goals that
better meet patient needs.

This study has several limitations. First, the survey assessed PCP’s experience with patients
with “new-onset” seizures and patients with established seizures, so that we could not
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determine the timing of provider actions (e.g., whether treatment followed a neurology
consult) for new or established patients, potentially overestimating PCPs’ (desirable)
seizure management actions. Second, combining responses to assess different groupings

of provider actions or to identify a single enabling factor or barrier may be insufficient,
implying additional research. Third, since the respondents were drawn from an opt-in panel,
respondents might be subject to selection bias. Fourth, provider responses are self-reported
and may be subject to social-desirability and recall bias. Fifth, data were not weighted

to be nationally representative, so results might not be generalizable to all U.S. PCPs.
Finally, by excluding early career PCPs with less than three years of practice experience,
we may have excluded PCPs with different attitudes about, or experiences with, referring
their patients with new-onset epilepsy to specialists. DocStyles data, however, are commonly
used to examine PCPs’ experiences with other guidelines-based practices including, for
example, alcohol screening, physical activity recommendations, hypertension prevention,
fall prevention, and sodium reduction to guide intervention [13,27-30].

Specialty referral improves morbidity outcomes and lowers premature mortality [31-33].
Mortality risk in epilepsy is higher than in the general population because of epilepsy-
specific risks (e.g., status epilepticus, sudden unexpected death in epilepsy, suicide,
accidents), and risk factors more common in epilepsy (e.g., risk behaviors, comorbidity,
social determinants) associated with increased mortality [34—40]. Providers need to
recognize medication-resistant epilepsy and its comorbidities and to catalyze timely referral
to neurologists or comprehensive epilepsy center teams to avoid increased risks for
morbidity and mortality in their patients with uncontrolled seizures [33,41]. Technology-
enabled interventions, telementoring, and other innovative medical training opportunities
that link neurologists with general practitioners may facilitate proper diagnosis, treatment,
and referral of individuals with uncontrolled seizures to specialty care but require more
study. Monitoring PCP attitudes and experiences with referrals of their new-onset seizure
patients or epilepsy/seizure disorder patients may be useful to evaluate whether interventions
designed to increase PCP and neurology care coordination reduces treatment gaps and
improves epilepsy/seizure disorder patient outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

Epilepsy and Seizure Disorder Questions on the 2018 DocStyles-A Survey, Porter Novelli.

Survey question

Response options

1. What percent of your patients have epilepsy or a seizure
disorder?

2. When a patient of yours develops seizures, what do you
do?

3. When would you refer your patients with epilepsy or a
seizure disorder to a neurologist?

4. Which of the following factors do you consider in
deciding to refer your patients with epilepsy or a seizure
disorder to a neurologist?

5. What are the main barriers to referring your epilepsy/
seizure disorder patients to a neurologist?

%

If none, please enter “0”.

Select all that apply.
Diagnose

Treat

Review treatment guidelines
Refer to a specialist

None of these

Select all that apply.

To determine/confirm the diagnosis

To determine/confirm appropriate treatment Patient fails to respond to treatment
Patient has a change in seizure

activity

Patient requests a referral to a neurologist None of these

Select all that apply.

Patient has insurance

Patient lives near neurologist’s office

Prompt appointments available

| can talk with the neurologist Neurologist returns patient to me for care
Access to prompts or referral system None of these

Select all that apply.

| don’t know where to refer them to

My patients aren’t interested Prompt appointments aren’t available
Patients’ insurance doesn’t cover it

Patients lack transportation to get there None of these
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