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Abstract

Objective: Anxiety and depression symptoms in epilepsy are common, impactful and under-
recognized and undertreated. While prior survey data suggests equipoise among epileptologists for
managing anxiety and/or depression via prescribing in the epilepsy clinic versus psychiatry
referral, patient preferences are unknown and should potentially influence practice habits among
epileptologists. Thus, the primary objective of this study was to determine patient preference for
anxiety and/or depression prescribing by neurologists versus psychiatry referral among an adult
epilepsy clinic sample of symptomatic patients.

Methods: Management preferences for anxiety and/or depression were surveyed in an adult
tertiary care epilepsy clinic. Individuals who screened positive for anxiety and/or depression
symptoms on validated instruments during a routine care-embedded learning health system study
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were recruited. Demographics, social variables, psychiatric treatment history, and treatment
priorities and preferences were surveyed. Preference was defined as a slightly greater than 2:1
ratio in favor neurology prescribing or psychiatry referral. The study was powered to assess this
primary objective using a two-sample binomial test. Multinomial logistic regression examined an a
priori multivariable model of treatment preference (secondary objective).

Results: The study sample included N=63 symptomatic adults, with 64% women and mean age
42.2 years. Most reported past or current treatment for anxiety and/or depression, and treatment
for these symptoms was a high or moderate priority among 65.1% of the sample. Neurologist
prescribing was preferred in 83.0% (nearly 5:1) over psychiatry referral among those who chose
neurology or psychiatry (as opposed to neither of the two; p<0.001, 95% CI 0.702-0.919).
Overall, 69.8% of the total study sample preferred neurology prescribing. Multivariable modeling
indicated preference for neither management option (compared with neurologist prescribing) was
associated with low overall treatment prioritization and having never received neurologist
medication management. None of the factors examined in the a priori multivariable model were
associated with selecting psychiatry referral (compared to neurologist prescribing).

Conclusion: In this sample, most patients indicated a preference for neurologists to prescribe for
anxiety or depression symptoms in the epilepsy clinic. Care models involving neurologist
prescribing for anxiety and depression symptoms merit further investigation and potential adoption
in clinical practice.
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INTRODUCTION

Anxiety and depression in epilepsy are prevalent and better predictors of poor quality of life
than seizure frequency[1-3]. These symptoms are associated with increased mortality,
worsened seizures, poor cognition, medication side effects, and increased healthcare
utilization[4-8]. Despite this importance, anxiety and depression are under-recognized and
undertreated in epilepsy, and barriers to care identified by epileptologists include poor
access to mental health specialists[9-11]. Recent publications and quality improvement
efforts, including the 2017 American Academy of Neurology Epilepsy Quality Measurement
Set, support neurologist prescribing and screening for anxiety and depression in epilepsy
clinics[12-14].

A 2016 survey of epileptologists demonstrated prescribing and psychiatry referral were the
most common management approaches for anxiety and depression[11]. The epileptologists
indicated slight preference for prescribing over psychiatry referral to manage depression
(56% vs. 52%), while psychiatry referral was preferred over direct prescribing for anxiety
(61% vs. 34%)[11]. In contrast, management preferences among people with epilepsy are
largely unknown, despite general mental health research suggesting patient-preference based
treatment enhances outcomes[15, 16]. Behavioral health treatment preference literature in
epilepsy has examined unaffected individuals, or specifically self-management or positive
psychological interventions[17-19]. Studies have not addressed preferences among
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individuals with active symptoms of anxiety and/or depression, nor have they compared the
two most common neurology-initiated management approaches (medication prescribing,
psychiatry referral). To optimize care and assess whether neurologist clinical practice habits
should change, it is important to understand management preferences among symptomatic
epilepsy clinic patients, and whether they differ from provider preferences.

Hence, we sought to compare preference for neurologist-prescribed medication versus
psychiatry referral in an epilepsy clinic-based sample of adults who screened positive for
anxiety and/or depression symptoms. Secondary objectives were to assess an a priori
multivariable model of treatment preference, explore preferences for additional management
options, and characterize past and current psychiatric treatments in the sample.

2 METHODS

2.1 Study overview and design

This was a prospective, cross-sectional survey of adults in a tertiary care epilepsy clinic,
conducted in tandem to screening/enrollment in a learning health system pilot randomized
treatment trial for anxiety and depression symptoms. The study was conducted from January
to September 2019 in the practices of two adult-focused epileptologists and an epilepsy
specialty physician assistant (PA) at a U.S. tertiary epilepsy center. As a combined clinical
care and research screening method, patients presenting for visits completed anxiety and
depression instruments after clinic check-in. Instruments were completed on a tablet in
physician clinics and on paper in the PA specialty clinic. If anxiety or depression scores
indicated a positive screen (defined below), a brief research screening consent was triggered
on the tablet in physician clinics, followed by additional clinical questions for simultaneous
clinical care and potential trial screening[20]. In the physician assistant specialty clinic,
positive anxiety or depression screen was followed, among interested individuals, by the
same tablet-based research screening.

Individuals who were ineligible for or declined the parent treatment study were offered
cross-sectional survey participation. This study was approved by the institutional review
board, with electronic informed consent for survey participation obtained from all
participants. This survey was an ancillary study to the parent pragmatic treatment trial
(NCT03464383). Data statement; anonymized data will be shared by request from any
qualified investigator. Also, requests by qualified investigators for sharing study protocol or
related documents will be considered via email inquiry to the corresponding author.

2.2 Survey study sample/setting and clinical context

Inclusion criteria for this survey were: age =18, positive screen for anxiety or depression
(Generalized Anxiety Disorder-7, GAD-7 score=10 or Neurological Disorders Depression
Inventory-Epilepsy, NDDI-E score=16)[21, 22], and either: 1) ineligible for treatment study
(Supplementary Appendix S1) or 2) declined participation in treatment study. Eligibility for
the parent treatment study, recruitment from physician or PA clinic, and reasons for
treatment study ineligibility were collected to assess for confounding/bias. All participants
were screened for eligibility, consented, and completed the study survey on a tablet via
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REDCap (Research Electronic Data Capture) immediately before or after a routine epilepsy
clinic visit[23].

The study setting is a tertiary care epilepsy clinic in the southern Appalachian region of the
United States, serving a multistate area. Outpatient behavioral health and psychiatry services
of the parent institution are housed in a separate, local site from the epilepsy center clinic.
An epilepsy monitoring unit-based social worker is utilized at times by epilepsy providers at
the center to facilitate psychiatry/behavioral health referrals and for limited piloting of the
UPLIFT self-management program[24]. The department of neurology also has an integrative
medicine psychologist who offers relaxation training consultations. Antidepressant
prescribing is routinely conducted by the epilepsy providers from whose clinics the study
sample was recruited.

2.3 Measurements

Anxiety and depression screening was completed using freely available instruments
validated in epilepsy: the GAD-7 and NDDI-E, with positive screen values 210 and =16,
respectively, based on original validation literature for these instruments[14, 21, 22, 25]. The
survey was composed of 10 treatment preference questions, 9 multipart psychiatric diagnosis
and treatment history questions, demographics/social status questions, and a brief
medication adherence scale for those who reported current medication treatment for anxiety
and/or depression[26]. Demographic and social status variables included: age, sex, race,
ethnicity, marital status, education level, employment status, and type of health insurance as
a proxy for socioeconomic status. National Institute of Neurological Disorders and Stroke
common data elements for epilepsy were used when possible. The following aspects of
current and past psychiatric treatment were ascertained by participant report: prior and
current treatment modalities (including type of physician/prescriber for medications), prior
personal psychiatric diagnoses, family history of psychiatric diagnoses, past psychiatric
hospitalizations, and current and past psychotropic medications. Specific psychotropic
medication information collected included: number of medications tried, current and past
use of individual antidepressants, anxiolytics, and atypical antipsychotics, along with prior
use of mood stabilizers (if solely for mood indication). Other psychiatric symptoms were
also collected: current auditory hallucinations of voices and history of manic episode (Mini-
International Neuropsychiatric Interview for Diagnostic and Statistical Manual of Mental
Disorders-1V, MINI-1V past manic episode module)[27]. Epilepsy diagnosis, type, and 6-
month seizure freedom was determined by chart abstraction. Individuals were considered to
have a diagnosis of epilepsy if there were epileptiform discharges or seizure(s) recorded on
EEG, or if epilepsy was the leading clinical diagnosis documented by the managing epilepsy
specialist. Epilepsy type was coded as generalized, focal, or unknown by 2017 International
League Against Epilepsy Classification, using EEG findings or clinician impression and
semiology description (if EEG unavailable or without epileptiform abnormalities)[28].

2.4 Treatment preferences

At the start of the survey, a personalized popup box informed participants of their screening
results: “You screened positive for Anxiety” “... Depression” or “... Anxiety and
Depression.” Participants were then prompted to answer treatment preference questions
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specifically for these symptom type(s) with positive screen(s) (based on GAD-7 and NDDI-
E scores). Questions included an overall treatment priority question with a 5-point response
scale, a specific choice question to assess the primary and secondary endpoints, and a series
of questions to rate each of various treatment options on a 5-point Likert scale. The specific
choice question prompted participants to select one preferred choice among 3 options:
psychiatry referral, neurologist-prescribed medication, or neither. The primary outcome was
the ratio of participants indicating preference for “medication prescribed or adjusted by your
neurologist” to those indicating preference for a “referral to see a psychiatrist.” Among
those who chose psychiatry referral or neurologist-prescribed medication, strength of
preference was ascertained using a 5-point scale ranging from “no preference” to “strong
preference.” Treatment options examined in the subsequent series of Likert scale questions
were: prescribing by neurologist, prescribing by primary care provider, prescribing by
psychiatrist, counseling/psychotherapy, wellness activities, complementary/alternative
treatments, and no treatment (scale and response wording shown in Figure 3).

2.5 Statistical analysis and data management

Study data were collected and managed using Research Electronic Data Capture (REDCap)
[23]. Statistical analyses were conducted using SAS 9.4. We examined the distribution of
data prior to additional analyses. To assess the primary objective, a one-sample binomial test
with alpha=0.05 (two-sided) was conducted, comparing the proportion selecting neurologist-
prescribed medication with that selecting psychiatry referral on the specific choice treatment
preference question. Our null hypothesis was that there was no difference in these
proportions. With target sample size of 50 individuals selecting either neurologist
prescription or psychiatry referral, this study had =80% power to detect a difference under
the alternative proportions of 0.70 or greater for either treatment preference (i.e., slightly
greater than 2:1 preference ratio in favor of one of the treatments). The actual sample was 53
individuals selecting either treatment.

To assess the secondary objective, we used multinomial logistic regression modeling to
assess the conceptual model of treatment preference depicted in Figure 1. For multivariable
modeling, all 3 possible selections for the treatment preference dependent variable were
included (neurologist-prescribing, psychiatry referral, neither). Neurologist prescribing was
the referent group. Explanatory variables included in the modeling were selected a priori
based on general population treatment preference literature and potential treatment planning
relevance in a conceptual model of preference-based care for anxiety and depression
symptoms in epilepsy (Figure 1)[15, 16]. We were not able to include race in the
multivariable model due to insufficient variability in our study sample. For multivariable
modeling, current/past neurologist-prescribed medication and current/past psychiatry care
(yes/no), treatment prioritization (high/moderate priority versus lower priority/not a priority/
unsure), symptom severity (screen positive for BOTH anxiety and depression versus either
anxiety OR depression), sex and age (continuous) were included. Modeling with <6
independent variables was considered appropriate for the overall sample size of 63. P values
of <0.05 were considered statistically significant. There was no missing data for factors
included in the multivariable modeling.
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3 RESULTS

3.1 Recruitment and participant characteristics

A total of N=63 unique adults were included in this analysis (Figure 2). Table 1
demonstrates demographic and epilepsy characteristics of the sample, which included
mostly women. Ages ranged 19-67 years, and 9 of the 11 non-Caucasians were Black/
African American, with one Asian and one American Indian/Alaska Native. Among those
with education beyond high school, 17 (27%) had some college, 9 (14.3%) earned associates
or bachelor degrees, and 7 (11.1%) had at least some graduate or professional school. The
demographic and clinical factors in Table 1 did not differ by preference group (neurologist
prescribing, psychiatry referral, neither).

3.2 Psychiatric characteristics

The mean NDDI-E score was 15.4 (SD 3.0, range 8-22), while the mean GAD-7 score was
12.3 (SD 3.8, range 4-21). Nearly half of participants screened positive for depression alone
(N=29; 46%), 31.8% (N=20) screened positive for depression and anxiety, and 22.2%
(N=14) screened positive for anxiety alone. Two-thirds (42/62, 67.7%) self-reported a prior
Diagnostic and Statistical Manual of Mental Disorder (DSM) Axis 1 diagnosis, including 20
individuals (32.3%) reporting Major Depressive Disorder with or without other diagnoses
and 31 individuals (50%) reporting anxiety (Generalized Anxiety Disorder, Panic Disorder,
or Social Phobia). More than half of participants indicated family history of an Axis 1 DSM
disorder (33/61; 54.1%). Table 2 outlines current and past psychiatric treatments used by
participants, demonstrating extensive treatment with various modalities. Among those with a
past psychiatric hospitalization, nearly half reported more than one hospitalization (42%;
N=8/19). While over 20% had tried 5 or more psychotropic medications (N=13, 20.6%), one
quarter had never tried an antidepressant (22.6%, N=14/62). Of the 42 individuals taking a
current psychotropic medication who completed a Morisky medication adherence scale [26]
focused on psychotropic medication, most indicated high adherence (no response to all four
questions; N=27; 64%). Table 2 shows adherence questions and response frequencies for
each individual question. Thirteen individuals had moderate adherence (31.0%; yes to one or
two questions), and only two individuals had low adherence (4.8%, both with yes to three of
four questions; none responded yes to all four questions).

3.3 Treatment priority and preferences: various modalities

The vast majority of participants rated treatment of anxiety and/or depression symptoms a
priority (84.1%, N=53), with 65.1% indicating high or moderate priority (39.7% and 25.4%,
N=25 and 16, respectively). Figure 3 shows preferences across various treatment modalities.
Overall, wellness (eating well, sleep, exercise...) and neurologist-prescribed medication
were most preferred (79.3% and 77.8% likely or very likely to choose these, respectively).
Least preferred modalities were medication prescribed by a psychiatrist and no treatment
(36.5% and 12.1% likely or very likely respectively). Complementary/alternative therapies,
medication prescribed by a primary care physician and counseling/therapy were slightly
more preferred than medication prescribed by a psychiatrist (47.6% to 57.1% likely or very
likely to choose for these modalities; Figure 3).
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3.4 Primary Outcome: Preference for neurologist prescribing versus psychiatry referral

When prompted to select between neurologist prescribing and psychiatry referral,
participants indicated a nearly 5:1 ratio of preference for neurologist prescribing over
psychiatry referral (N=44 vs. 9) This was statistically significant on the two-sample

binomial test (Z=4.8076, p<0.001, 95% Confidence Interval(Cl) 0.702-0.919; proportion
selecting neurologist prescribing among those indicating either neurologist prescribing or
psychiatry referral). These 53 individuals who selected neurologist prescribing or psychiatry
referral reported clear preference for the modality selected, with 75.5% (N=40) indicating
moderate, somewhat strong, or strong preference for their selection. There was no significant
difference in strength of preference indicated between those who chose psychiatry referral or
neurologist management (p=0.94, Fisher’s exact test). Figure 4 demonstrates treatment
preference in the entire sample, including selection of neither neurologist prescribing nor
psychiatry referral.

3.5 Psychiatric characteristics, treatment history and preference for other modalities by
primary outcome preference group

Table 3 demonstrates psychiatric characteristics and treatment history among the 3
preference groups: neurology prescribing, psychiatry referral, and neither. Many
characteristics were similar across the 3 groups. In both those preferring psychiatry referral
and those preferring neurologist prescribing, approximately half had received psychiatric
care in the past, and fewer still were receiving current psychiatric care. Participants who
preferred neither neurologist prescribing nor psychiatry referral were prompted to indicate
the reason for this selection. Half (5 of 10) indicated ongoing care of some type (2 from
primary care, 1 from psychiatry, 1 therapist, 1 “doctors”). The others provided no response
(3), indicated a referral was in process (1), and indicated “I can handle it myself” (1).
Among these individuals who selected neither treatment on the specific choice question, for
most treatment modalities listed in figure 3, the most common response was very unlikely
(except counseling/therapy and complementary/alternative therapy, with most common
response being likely). Among those who chose referral to a psychiatrist on the specific
choice question, 66% indicated they were likely or very likely to consider medication
prescribed by a neurologist, whereas only 32% of those who chose medication prescribed by
a neurologist indicated they were likely or very likely to choose medication prescribed by a
psychiatrist. Most who preferred psychiatry referral were likely or very likely to choose
counseling/therapy (78%), compared to 39% who preferred neurology prescribing. The
psychiatry referral and neurology prescribing groups were similarly likely or very likely to
choose medication prescribed by primary care (55% and 51% respectively).

3.6 Multivariable analyses

Table 4 shows results of multinomial logistic regression modeling using the conceptual
model from Figure 1. Compared to those who preferred neurologist prescribing, participants
with lower prioritization of symptom treatment had nearly 12-fold greater odds of selecting
neither treatment, while those with no past or current prescribing by a neurologist had 9-fold
greater odds of selecting neither treatment. These odds ratios were somewhat higher in
multivariable modeling than unadjusted models (unadjusted odds 6.2, p=0.017, Cl 1.4-28.1
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for lower priority; 5.1, p=0.028, Cl 1.2-21.7 for no prescribing by neurologist). Other
factors examined were not associated with treatment preference. Further, no factors were
significantly associated with choosing psychiatry referral over neurologist prescribed
medication, though a potential trend toward men preferring psychiatry over neurologist
treatment was observed (Table 4; unadjusted odds 4.3, p=0.061, Cl 0.93-19.7).

3.7 Assessment for confounding by recruitment characteristics

There was no association between preference for psychiatry referral, neurologist medication
treatment, or neither and MD versus PA recruitment clinic (p=0.76, Fisher’s exact test).
Similarly, there was no association between treatment preference and reason for recruitment
(ineligible vs. declined treatment study, p=0.88; opted in vs. opted out of screening for
treatment study in MD clinics, p=0.57; Fisher’s exact test). Only one individual was
ineligible for survey participation due to treatment study enroliment.

4 DISCUSSION

4.1 Treatment preferences observed

In this survey of mental health treatment preferences among a symptomatic adult epilepsy
clinic sample, most patients preferred neurologist prescribing for anxiety and/or depression
symptoms over psychiatry referral, with nearly 5:1 ratio of preference for neurologist
prescribing versus psychiatry referral. The majority of participants indicated strong
preference in favor of their selected option. This result contrasts with survey data on
epileptologists’ treatment practice indicating relative equipoise among these options, in
which neurologist prescribing and psychiatry referral were the most preferred treatment
choices for anxiety and depression, with psychiatry preferred over prescribing for
anxiety[11]. In this patient preference study, not only was neurologist prescribing preferred
over psychiatry referral when participants were prompted to select between the two options,
but neurologist prescribing was one of the most preferred options overall (only wellness
slightly more preferred), while psychiatry prescribing was the least preferred (besides no
treatment; Figure 3). The study sample had extensive experience with multiple treatment
modalities for anxiety and/or depression overall, though multivariable analyses demonstrated
no independent association of preference for psychiatry referral vs. neurologist prescribing
with past or current psychiatry care or neurologist prescribing. In contrast to most of the
study sample, the subset of individuals (15.9%) who selected neither neurologist prescribing
nor psychiatry referral when prompted to select among these specific options may represent
a distinct group, requiring a different clinical approach. Selection of neither option was
associated with nearly 10-fold greater odds of having never been prescribed medication for
anxiety or depression by a neurologist and with low treatment prioritization for anxiety
and/or depression symptoms. This group may include those for whom anxiety or depression
symptoms are less impactful, overall mental health treatment refusers, and potentially some
individuals with false positive symptom screens. It is also worth note that some individuals
did prefer psychiatry referral over neurologist prescribing, and with strong preference
(similar to strong preference reported by many of those who preferred neurology
prescribing). These findings suggest the need for an individualized approach/shared
decision-making in management.
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4.2 Potential contributors to treatment preference

While we did not find an association of past or current psychiatry referral or neurologist
prescribing with patient preference for neurologist prescribing versus psychiatry referral,
other factors may potentially contribute to the observed preferences. Poor access to mental
health care may partially explain low patient preference for psychiatry referral and
counseling/psychotherapy. Top barriers to screening for anxiety and depression identified by
epileptologists included lack of psychiatrists and other mental health providers and
insurance barriers to mental health access[11]. There are substantial mental health specialist
shortages, a shrinking psychiatry workforce relative to neurologists in the United States, and
markedly unequal geographic distribution of psychiatrists in the US compared with other
specialties[29, 30]. This shortage contributes to long wait times. Given a prior study
indicating epilepsy patients valued speed of treatment more than modality for managing
depression[17], delays to psychiatry access may have influenced the preference results in
our analysis. Mental health related stigma could also contribute to lower preference for
psychiatry referral; though we did not examine this possibility, concern about a potential
mental health label was the main barrier to completing behavioral health referrals for anxiety
and depression in a childhood epilepsy study[31]. Future research on the influence of mental
health stigma on adult treatment preferences would be beneficial. Similarly, any general
delays to access treatment by a non-neurologist provider (e.g., a primary care provider or
alternative medicine practitioner) may have contributed to lower preference for these
options. Given the extensive prior treatment history many of the participants reported for
anxiety and depression symptoms, perhaps some found neurologist prescribing particularly
appealing to simplify overall medical care following prior psychiatric consultation or other
behavioral health care. Some individuals may prefer simplified medical care overall, such as
seeing a primary care provider for all care rather than specialists including neurologists and
or psychiatrists. Satisfaction with prior mental health treatment may have also influenced
preferences; this would be important to examine in future research. Ultimately, our study
results do not answer questions related to the reasons for preferring neurologist prescription
over psychiatry referral. This is an important area for potential future qualitative or mixed
methods research to investigate why patients have the management preferences that they do.

The study setting being an epilepsy clinic may have influenced the findings in favor of
neurologist prescribing, since a neurology provider was present at the visit in which the
survey was conducted. Although this may limit generalizability of the findings, this study
setting is clinically pertinent, as it reflects the setting in which neurologists are incentivized
to screen for anxiety and depression at each visit via current quality metrics[12]. Also, the
study sample reflects the patients and setting for which a neurologist would encounter a
management decision for anxiety and/or depression symptoms. Previous studies of mental
health treatment preferences in epilepsy have not examined an exclusively symptomatic
population in detail, nor have they examined all of the most common treatment modalities
reported in an American Epilepsy Society epileptologist practice survey, as was
accomplished in this study[11, 17-19]. Compared with a prior primary care-based United
Kingdom treatment preference survey, the present study sample of exclusively symptomatic
patients were more likely to seek treatment for anxiety and/or depression and consider
medication treatment options[17].
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4.3 The treatment gap for anxiety and depression in epilepsy and opportunities to close it

The importance of action to better manage anxiety and depression symptoms for people with
epilepsy is highlighted by data on epilepsy patient preferences and general population

mental health literature linking preference-based care to better outcomes. Numerous studies
demonstrate that anxiety and depression in epilepsy are under-recognized and under-
treated[9, 10]. Barriers to mental health specialty access previously outlined undoubtedly
contribute to these gaps, as do gaps in screening for anxiety and depression symptoms in
neurology clinics[11, 12]. Another contributor to the treatment gap may be a discrepancy
between epilepsy physician management preferences and the patient preferences identified
in the present study. In addition to published studies examining preferences for mental health
comorbidity treatment among people with epilepsy[17-19], a study of patient preferences
for overall epilepsy/seizure management found access to mental health resources was a
priority, with >80% of participants indicating psychological support should be more readily
available[32]. Other investigations demonstrated epilepsy patients desire greater involvement
in discussing and selecting treatment options, and patients consider the impact of psychiatric
symptoms (specifically psychiatric side effects) as being more important than neurologists
do[33-35]. Preference based care is associated with better psychotherapy outcomes and
better satisfaction with care in the general mental health literature[15, 16]. Thus,
incorporating patient preference-based care for anxiety and depression symptoms in epilepsy
may better address patients’ needs and potentially improve outcomes.

In all, results of this survey and related literature may suggest that neurologists should
consider incorporating prescribing for anxiety and depression symptoms into their practice,
and that neurology clinic-based models of care merit further investigation. More than one
survey demonstrated most epileptologists were willing to prescribe antidepressants and/or
anxiolytics[11, 36]. Further, a recently published randomized trial demonstrated efficacy of
sertraline for Major Depression in active epilepsy[37] and multiple publications outline
practical strategies and evidence-based techniques for medication prescribing to manage
symptoms of anxiety and depression in epilepsy[14, 38, 39]. Successful management of
depression and other psychiatric symptoms by non-psychiatrists has been demonstrated
using measurement-based care (antidepressant prescribing with repeated symptom
monitoring using brief screening instruments) and collaborative care models (incorporating
limited psychiatry input to optimize prescribing by non-psychiatrists)[40-42]. Additional
education of neurologists on treatment of common psychiatric comorbidities and improved
communication between neurology and psychiatry may facilitate care models for neurologist
prescribing for anxiety and depression symptoms[43]. Further research is needed to explore
collaborative care models, neurologist prescribing for anxiety and depression symptoms in
real world care settings, and preference-based care for anxiety and depression symptoms in

epilepsy.

In addition to direct neurologist prescribing for anxiety and depression symptoms in
epilepsy, efforts to promote or incorporate other preferred management options which
circumvent barriers to mental health care are worth considering. In addition to neurologist
prescribing, the majority of participants were likely or very likely to choose two other
management options: wellness activities and complementary/alternative therapies. These
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modalities also merit additional research, and consideration as options for neurologists to
recommend in clinical practice.

4.4 Strengths and limitations

Strengths of this study include assessment of patient preferences among standard treatment
modalities for anxiety and depression in a symptomatic clinic population, detailed review of
current and past treatment modalities, and testing an a priori conceptual multivariable model
of treatment preference. Limitations include sample size; although there was adequate power
to assess the primary endpoint (ratio of treatment preference for neurologist prescribing
versus psychiatry referral), complexity of the multivariable treatment preference modeling
was slightly constrained by sample size, and statistical assessment for association of detailed
aspects of past or current psychiatric care modalities with management preference was not
possible. Although the study setting may have biased the results in favor of neurologist
prescribing, a neurology/epilepsy clinic setting is the most relevant setting to assess because
it reflects real clinical care circumstances for neurologists. The study was conducted at a
single tertiary center among three epilepsy providers who routinely prescribe
antidepressants, at a center where psychiatry outpatient clinics are distant from the main
campus epilepsy clinic, and where intermittent social work support is available to facilitate
some behavioral health referrals. This practice style and center resources may differ from
other settings and may limit generalizability of the findings. Validated screeners were used
to define anxiety and depression symptoms rather than a standard diagnostic interview; thus,
these results pertain to anxiety and depression symptoms, not necessarily DSM diagnoses of
an anxiety disorder or Major Depressive Disorder. However, due to the learning health
system study design (study conduct embedded in routine care visits) we were unable to
conduct diagnostic interviews such as the full Mini-International Neuropsychiatric Interview
in the study sample. In routine practice in epilepsy clinics, there is insufficient time and
expertise to conduct psychiatric diagnostic interviews, so the study sample represents
individuals who would likely have symptoms detected in clinic settings, using validated
instruments feasible for routine care.

5 Conclusions

In summary, this adult epilepsy clinic study of individuals with symptoms of anxiety and/or
depression demonstrated strong prioritization of anxiety and depression treatment, with
marked preference for neurologist prescribing rather than psychiatry referral. These results
suggest neurologist action may be important to close the treatment gap for anxiety and
depression symptoms in epilepsy. Models of neurologist prescribing for these symptoms
should be studied and adopted in clinical practice, along with shared decision making/patient
preference-based care models to potentially optimize outcomes.
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Highlights

. 65% of the sample rated treating anxiety or depression a high or moderate
priority.

. These symptomatic patients preferred neurology prescribing to psychiatry
referral.

. For anxiety or depression, patients preferred neurologist prescribing or
wellness.

. Overall, the least preferred management options were no treatment and
psychiatry.

. Past treatment was not associated psychiatry versus neurology treatment
preference.

Epilepsy Behav. Author manuscript; available in PMC 2022 January 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Munger Clary et al. Page 16

Prioritization of

mental health care
Highimodergla pricrity va
Lower of non-pricrity

- Symptom severity
andely + depression vs,
anxiety OR depression

Current or past

neurglogist-prescribed
medication?
Treatment Preference _+ Age
-neurologist [l S
Current or past  \_— -psychiatrist el
psychiatry care? -neither —
T Sex
—

Figure 1.
Conceptual model of factors potentially associated with treatment preference
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Enrollment flow diagram

Flow diagram details numbers of participants enrolled from each recruitment pathway
(physician clinics vs. APP clinics), and reasons for exclusion.
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Medication prescribed or adjusted by a primary care
provider

Medication prescribed or adjusted by a psychiatrist
Talking to a professional (counselor, therapist, psychologist)

Wellness (eating well, sleep, exercise, etc.)

Complementary/alternative treatments (yoga, meditation,
etc.)

No treatment

mVery Likely mLikely =Uncertain  Unlikely mVery unlikely Percent of Patients

Figure 3.
Patient preferences for various treatment modalities

Figure shows treatment preference by modality. Bars indicate how likely participants
reported they would be to choose the various treatment modalities.
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Figure 4.
Preferred treatment modalities for anxiety and/or depression based on a specific choice

question

Sections represent the proportion of total study sample selecting neurologist prescribing,
psychiatry referral, or neither of these two options, when prompted to select one of these
three options.
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Table 1.

Sample demographics, social and epilepsy characteristics

N=63 unless otherwise noted below N (%)
Age (yr.) (mean + SD) 42.2+135
Female 40 (63.5%)
Race

Black/African American, American Indian or Alaska Native, Asian | 11 (17.4%)

White or Caucasian 48 (76.2%)

Unknown/ prefer not to answer 4 (6.3%)
Ethnicity

Hispanic or Latino 4 (6.3%)

Not Hispanic or Latino 47 (74.6%)

Prefer not to answer/unknown 12 (19.0%)
Marital status

Single 29 (46.0%)

Married or domestic partner 26 (41.3%)

Divorced/separated/widowed 8 (12.7%)
Employment status

Employed 16 (25.4%)

Unemployed 9 (14.3%)

Disabled 33 (52.4%)

Retired or other 5 (7.9%)
Education

High school/GED or less 30 (47.6%)

Some college or post-secondary degree 33 (52.4%)
Primary health insurance

Private/commercial 20 (31.7%)

Medicaid 19 (30.2%)

Medicare 15 (23.8%)

None or other 9 (14.3%)
Leading diagnosis of epilepsy® 57 (90.5%)
Epilepsy type (N=57)

Focal 35 (61.4%)

Generalized 18 (31.6%)

Unknown 4 (7.0%)
Seizure free 6 months — epileptic seizures (N=57) 19 (33.3%)

Page 20

aOne individual did NOT have a diagnosis of epilepsy. For five others, it was uncertain whether epilepsy or another condition was the primary

diagnosis.
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Table 2.

Current and past psychiatric treatment in the sample

Treatment Modality/Agent (N=63 unless otherwise noted)

Current N (%)

Past N (%)

Psychiatrist visits 10 (15.9%) 31 (49.2%)
Counseling/psychotherapy 10 (15.9%) 33 (52.4%)
Medication prescribed by primary care physician (PCP) 23 (36.5%) 23 (36.5%)
Medication prescribed by neurologist 35 (55.6%) 11 (17.5%)
Medication prescribed by other physician specialty 10 (15.9%) 14 (22.2%)
Treatment by a nurse practitioner or physician assistant 7 (11.1%) 14 (22.2%)
Complementary/alternative therapies (eg. yoga, relaxation) 10 (15.9%) 18 (28.6%)
Other treatments? 3 (4.8%) 7 (11.1%)
Psychiatric hospitalization N/A 19 (30.2%)
Psychotropic medications overall 44 (69.8%) 55 (87.3%)
Antidepressants 36 (57.1%) 48/62 (77.4%)
sertraline 7 (11.1%) 19/62 (30.6%)
escitalopram 11 (17.5%) 16/62 (25.8%)
citalopram 5 (7.9%) 12/62 (19.4%)
fluoxetine 4(6.3%) 20/62 (32.3%)
Other anxiolytics for anxiety symptoms 21 (33.3%) 27 (42.9%)
alprazolam 3(4.8%) 15 (23.8%)
clonazepam 10 (15.9%) 16 (25.4%)
lorazepam 4 (6.3%) 9 (14.3%)
hydroxyzine 4 (6.3%) 5 (7.9%)
Atypical antipsychotics 9 (14.3%) 11 (17.5%)
Lithium 0 (0.0%) 2 (3.2%)
Mood stabilizing antiseizure medication solely for mood N/A 17/ 61 (27.9%)

Psychotropic medication adherence (Morisky Scale) N=42

forget to take it

13/ 42 (31.0%)

careless about taking it

5/ 42 (11.9%)

stop it when feeling better

3/ 42 (7.1%)

stop it if feel worse when taking it

2/ 42 (4.8%)

N/A

Page 21

a . . .
other treatments reported by participants included: work and soccer, though most who reported “other” treatment type did not respond to the

question about the specific type of other treatment.
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Table 3:

Psychiatric characteristics and treatments by preference groupa

Page 22

N (%) unless otherwiseindicated | Overall (N=63) | Neurology Psychiatry Referral Neither (N=10) Pd
below Prescribing (N=44) (N=9)

NDDI-E score; mean + SD 154 +3.0 15.7+3.2 15.0+26 145+25 0.49
GAD-7 score; mean + SD 12.3+38 12.1+38 12.7+36 12.8+4.2 0.85
Past manic episode (MINI module) 0.021

Yes 12 (19) 6 (14) 2(22) 4 (40)

No 50 (79) 37 (84) 7(78) 6 (60)

Unknown/incomplete 1(2) 1(2) 0 0
Auditory hallucinations (voices) (N=62, | 11 (18) 7 (16) 2(22) 2 (20) 0.10
43,9,10)?
Positive passive suicidality screen® 4(6) 3() 0 1(10) 0.22
Past psychiatric hospitalization 19 (30) 13 (30) 3(33) 3(30) 0.085
Psychiatry care: past 31 (49) 23 (52) 5 (56) 3(30) 0.033
Psychiatry care: current 10 (16) 5(11) 3(33) 2 (20) 0.032
Counseling/Therapy: past 33 (52) 23 (52) 4 (44) 6 (60) 0.062
Counseling/Therapy: current 10 (16) 7 (16) 2(22) 1(10) 0.11
Neurology prescribed med: past 11 (17) 9 (20) 2(22) 0 0.041
Neurology prescribed med: current 35 (56) 26 (59) 5 (56) 4 (40) 0.043
Primary care prescribed med: past 23 (37) 17 (39) 3(33) 3(30) 0.074
Primary care prescribed med: current 23 (37) 14 (32) 4 (44) 5 (50) 0.039
Cortnplementary/alternative therapy: 18 (29) 13 (30) 4 (44) 1(10) 0.025
pas
Complementary/alternative therapy: 10 (16) 6 (14) 2(22) 2 (20) 0.090
current
Psychotropic medication: current 42 (67) 32 (73) 4 (44) 6 (60) 0.020
Number of prior psychotropic 000788
medications (N=61, 43, 8, 10)

0 13 (21) 6 (14) 4 (50) 3(30)

1 15 (25) 14 (33) 0 1 (10)

2 9 (15) 7(16) 1(13) 1 (10)

3 7(11) 4(9) 2 (25) 1 (10)

4 4(7) 3(7) 0 1(10)

5+ 13 (21) 9(21) 1(13) 3(30)
Morisky score (N=42, 32, 4, G)b 0.023

0, good adherence) 27 (64) 23 (72) 1(25) 3 (50)

1+, moderate to low) 15 (36) 9(28) 3(75) 3(50)

a . . L
All results are based on N=63 subjects in total, unless otherwise indicated above.

b(N order: overall, neurology prescribing, psychiatry referral, neither)
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c . .
Score of “sometimes” or “always” on item 4 of the NDDI-E [44]

Overall p value for association between preference and psychiatric or treatment characteristic were calculated by Fisher exact test (discrete
characteristics) or analysis of variance (continuous characteristics);

e . . - .
number of prior psychotropic medications were categorized as none (0) versus any (1+).
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Table 4.
Association of pre-specified multivariable model with treatment preference: multinomial logistic regression
modeling
Psychiatry referral preferred vs. neurologist Neither option preferred vs. neurologist
95% Confidence 95% Confidence
Factor Odds ratio Interval p Odds ratio Interval p
Depression & anxiety (vs. anxiety
or depression alone) 0.53 0.085-3.3 0.50 1.4 0.20-9.8 0.74
Age (per 10 years) 0.96 0.55-1.7 0.87 0.86 0.44-1.7 0.65
Gender (male) 4.6 0.90-23.2 0.068 0.78 0.13-4.7 0.79
Treatment priority: low vs. high 1.9 0.34-10.6 0.46 11.9 1.5-91.7 0.018
No current or past medication
treatment by neurologist 3.2 0.47-22.4 0.24 9.3 1.4-64.4 0.023
No current or past psychiatry
treatment 0.21 0.022-2.0 0.17 0.26 0.031-2.2 0.22
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