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Editors’ Note: In a survey of US American Academy of Neurology member

neurologists who had finished training, Busis et al. found that approximately

60% had at least one symptom of burnout. Burnout was strongly associated

with decreased career satisfaction, while meaningful work and job autonomy

were associated with increased satisfaction. Several of our readers commented

on the study. Bagot et al. note that the practice settings in the report did not

specifically reference telemedicine. They suggest that additional telemedicine

responsibilities may cause more burnout, but can also moderate burnout risk

and augment professional satisfaction via meaningful work. Dr. Giannouli

worries that the choice of binary logistic regressions with only individual-level

variables neglects the importance of working group dynamics. Dr. Yanofsky

opposes the use of the word burnout, finding it demeaning. He argues that the

term physician dissatisfaction syndrome should be used instead. Dr. Berger

mentions Dr. Cascino’s 2017 Presidential Plenary Address, in which he

presented a figure from a larger survey of US physicians in general that

correlated the percentage of physicians with burnout identified by specialty with

the percentage satisfied with their work–life balance. In his presentation, Dr.

Cascino suggested that there was nothing unique about neurologists that

predisposed them to burnout, but Dr. Berger proposes otherwise. He explains

that neurologists tend to have a unique personality predisposing them to

burnout. He further adds that neurologists spend a great deal of time eliciting

patient histories and performing detailed examinations, which work against

demands for more relative value units, time to input information in the

electronic medical record, and fighting with insurance companies, which can

lower job satisfaction. Finally, Dr. Sethi mentions 2 additional factors

contributing to burnout. One is the electronization of medicine, which makes

doctors always reachable electronically to patients. The other is the increasing

mandatory continuing medical education requirements and maintenance of

certification (MOC) requirements. In response to the telemedicine issue, Busis

et al., authors of the study, explain that they surveyed neurologists who mostly

practice fee-for-service face-to-face medicine and that telemedicine was not

a choice for their questions on primary work setting and primary types of

patients seen. Their survey can be adapted to study neurologists practicing

under newer health care delivery and payment models, including telemedicine.

In response to the issues with the neurologists’ practice context that may

influence burnout, they agree that there is an effect of the practice environment

on individual physicians and networks of physicians; they suggest that future

studies exploring the effects of neurologists’ practice frameworks on burnout,

career satisfaction, and well-being using multilevel analyses may yield valuable

insights. In response to using the term physician dissatisfaction syndrome instead

of burnout, Busis et al. disagree, stating that burnout has been a well-defined

construct for more than 40 years and is evaluated in all types of workers, including

extensive research in physicians. In response to the idea that neurologist

personality type plays a role in burnout, they also disagree, stating that

psychiatrists overlap with neurologists in their personality type, yet psychiatrists

are among the specialties with the highest work–life balance satisfaction and the

lowest burnout rates. However, the authors point out that the high prevalence of

neurologist burnout may be due to misalignment of the neurologic method with the

current health care environment. Finally, in response to the electronization of

medicine and MOC requirements issues, Busis et al. explain that they did study

those variables in their surveys. They add that clerical burden, electronic health

records, and computerized order entry are associated with physician burnout, but

there is no association between attitudes toward MOC and burnout. They

conclude that there is a need for evidence-based health care policies,

jettisoning administrative tasks that do not add value.

—Chafic Karam, MD, and Steven Galetta, MD

LETTER RE: BURNOUT, CAREER SATISFACTION,
ANDWELL-BEING AMONGUS NEUROLOGISTS IN
2016

Kathleen L. Bagot, Dominique A. Cadilhac,
Joosup Kim, Michelle Vu, Christopher F. Bladin,
Melbourne, Australia: From a recent workforce
survey, Busis et al.1 reported that 63% of neurolo-
gists in clinical practice had at least one symptom of
burnout. Burnout and percentage of clinical practice
time were associated with decreased professional sat-
isfaction. However, meaningful work and job auton-
omy were associated with increased satisfaction.
We noted that practice settings in the report did

not specifically reference telemedicine. We examined
consultant neurologists’ experiences conducting acute
stroke telemedicine consultations in regional Victoria,
Australia.2 The Victorian Stroke Telemedicine Pro-
gram provides a 24/7 hyperacute stroke care clinical
service (n 5 16 hospitals) via metropolitan-based
neurologists.3 Neurologists participate, in addition
to other clinical commitments, under a fee-
for-service model. Challenges include on-call demands,
working with unfamiliar regional systems and col-
leagues with varying clinical skills, technology-related
issues, and lack of feedback on patient outcomes.
Perceived benefits include improving equity of access
to optimal stroke care and delivering medical education
to regional colleagues.2,4 The reported challenges may
include additional burnout factors, reducing career sat-
isfaction; however, practicing telemedicine may moder-
ate burnout risk and augment professional satisfaction
via meaningful work.
With telemedicine proposed to improve access to

neurologists,5 understanding telemedicine-specific
factors for burnout and career satisfaction should be
considered in future surveys.
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LETTER RE: BURNOUT, CAREER SATISFACTION,
ANDWELL-BEING AMONGUS NEUROLOGISTS IN
2016

Vaitsa Giannouli, Thessaloniki, Greece: Busis et al.1

investigated the prevalence and factors that contribute
to burnout, career satisfaction, and well-being in US
neurologists. Within the last decade, there has been
growing interest in considering factors defined at
multiple levels in psychological and health research;
multilevel analysis emerged as a way to partly address
this need by allowing simultaneous examination of
group-level and individual-level factors.2 Given that
doctors do not live in a social vacuum, without emo-
tional, cognitive, and behavioral influences, but are
active members of working groups with lead roles in
health care organizations, a shift of methodology was
proposed: multilevel analyses, when applied in
burnout research, examine data from people in dif-
ferent groups but working in the same organization,
and examine how they influence each other emo-
tionally, by treating obtained data from the sub-
ordinates group as nested within actual data from
their leaders.3,4 The choice of binary logistic re-
gressions with only individual-level variables ne-
glects the influence of other important variables on
emotions and, thus, is restrictive.4 This is evident in
findings that support that specific personality-
related characteristics of doctors in charge of a hos-
pital clinic predict better burnout than other
demographic or individual-level variables.5
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LETTER RE: BURNOUT, CAREER SATISFACTION,
ANDWELL-BEING AMONGUS NEUROLOGISTS IN
2016

Charles S. Yanofsky, Camp Hill, PA: I heard the
excellent Presidential Plenary Address by Dr. Terrence
Cascino at the 2017 American Academy of Neurology
(AAN) meeting. The focus of the AAN on this issue,
especially early retirement, is to be applauded, but the
emphasis on work–life balance and yoga is misplaced.
The term burnout is demeaning to our colleagues.
Busis et al.1 found that physician dissatisfaction

was widespread among neurologists, as mentioned
in the title, conclusion, and article. Why not use its
proper name, which is physician dissatisfaction syn-
drome, rather than burnout? My particular subgroup
is composed of professionals who care deeply about
practice and our patients. Dissatisfaction revolves
around loss of autonomy and meaning, not work–life
balance and yoga.
Many of these issues are touched on in the new

book by Elisabeth Rosenthal, An American Sickness.2

I suggest this book and others like it be reviewed and
featured prominently.
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LETTER RE: BURNOUT, CAREER SATISFACTION,
ANDWELL-BEING AMONGUS NEUROLOGISTS IN
2016

Joseph R. Berger, Philadelphia: The study by Busis
et al.1 of 1,671 US neurologist survey respondents
revealed that burnout was common among all neurol-
ogy practice settings and subspecialties. During
Dr. Cascino’s 2017 Presidential Plenary Address, he
presented a figure from a larger survey of US physicians
in general that correlated the percentage of physicians
with burnout identified by specialty with the percent-
age satisfied with their work–life balance.2 This graph
seemed to indicate that neurology was among the spe-
cialties with the greatest degree of burnout and the least
satisfaction with work–life balance.2

The multivariate analysis from the American Acad-
emy of Neurology study found that burnout was asso-
ciated with autonomy, clerical tasks, support staff,
and hours worked (among other factors).1 In his pre-
sentation, Dr. Cascino suggested that there was noth-
ing unique about neurologists that predisposed them
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to burnout, but I propose otherwise. There are
unique personality traits shared by neurologists that
may, in large measure, be responsible for their
increasing job dissatisfaction.
Although there appears to be no formal study of

the neurologist’s personality type, a Myers-Briggs
Personality Inventory administered to nearly 100
neurologists at Johns Hopkins revealed that they were
“highly analytical, organized and somewhat intro-
verted intellectuals.”3 The neurologist among all
other specialists is the quintessential last physician–
scientist generating hypotheses at the bedside while
eliciting the patient’s history and then testing the
hypotheses, at least with respect to lesion location,
with a detailed examination of the patient.4 These
exercises can be time-consuming.
As the opportunity to spend time evaluating and

ruminating about the patient is narrowed by other
exigencies (e.g., demands for more relative value
units, time required to input information in the elec-
tronic medical record, fighting with insurance compa-
nies), the neurologist’s job satisfaction must, perforce,
be affected. A unique personality may explain why
neurologists experience job dissatisfaction that seem-
ingly exceeds that of many other medical specialties.
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LETTER RE: BURNOUT, CAREER SATISFACTION,
ANDWELL-BEING AMONGUS NEUROLOGISTS IN
2016

Nitin K. Sethi, New York: I read with interest the arti-
cle on burnout among US neurologists.1 There are 2
additional factors contributing to burnout that the
authors fail to address. One is the electronization of
medicine. Electronization is a term used to describe the
process of taking an item or process from paper-based
form and electronically producing it, mainly to
increase profitability and efficiency. We now have
electronic health records (EHR) available on laptop,
iPad, and cell phone. Patients can email physicians
through the myconnect portal on the EHR, contact
physicians through work email, or, in some instances,
text physicians on cell phones. Frequently, these calls

and emails are for nonemergency reasons, but since we
are always connected, we are obligated to answer. One
leaves the office or the hospital, but does not leave
work behind. We are always on call. Doctors lost their
right and battle to disconnect. Second, the authors
mention the importance of implementing physician-
friendly national policies that decrease regulatory bur-
den but do not discuss the burden and stress on
physicians caused by ever-increasing mandatory con-
tinuing medical education requirements and mainte-
nance of certification requirements.

1. Busis NA, Shanafelt TD, Keran CM, et al. Burnout, career

satisfaction, and well-being among US neurologists in 2016.

Neurology 2017;88:797–808.
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AUTHOR RESPONSE: BURNOUT, CAREER
SATISFACTION, AND WELL-BEING AMONG US
NEUROLOGISTS IN 2016

Neil A. Busis, Pittsburgh; Tait D. Shanafelt,
Rochester, MN; Christopher M. Keran, Minneapolis;
Kerry H. Levin, Cleveland; Heidi B. Schwarz,
Rochester, NY; Jennifer R. Molano, Cincinnati;
Thomas R. Vidic, Elkhart, IN; Joseph S. Kass,
Houston; Janis M. Miyasaki, Edmonton, Canada;
Jeff A. Sloan, Rochester, MN; Terrence L. Cascino,
Rochester, MN: We thank Bagot et al. for their com-
ments. Burnout, career satisfaction, and well-being in
neurologists who practice telemedicine is important to
study as this practice model becomes more common.
We surveyed neurologists who mostly practice fee-

for-service face-to-face medicine, modified to meet
value-based programs mandated by US Centers for
Medicare and Medicaid Services, and others. Teleme-
dicine was not a choice for our questions on primary
work setting and primary types of patients seen.1

Telemedicine is one of many practice models
emerging during the transition from volume- to
value-based reimbursement.2–4 The success of all
models depends on timely access to care and optimal
provider performance. Physician burnout, career sat-
isfaction, and well-being will continue to be critically
important during health care transformation.
We anticipate that each new practice model will

have aspects affecting neurologist burnout, career sat-
isfaction, well-being, and engagement. However, the
balance of pros and cons, which may differ for differ-
ent neurologists, is not yet known for any of the new
models.
Our survey was designed to facilitate comparison

between different physician groups by using instru-
ments validated in previous studies of other medical
specialties. It can be adapted to study neurologists
practicing under newer health care delivery and pay-
ment models, including telemedicine.
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We agree with Dr. Giannouli that neurologists do
not work in a social vacuum; neurologists’ practice
context may influence burnout, career satisfaction,
and well-being.
We asked neurologists about their practice charac-

teristics including geographic location, primary work
setting, employment status, and compensation
method.1 None of these factors was associated with
burnout or profession satisfaction using multivariable
analyses. We did not ask about neurologists’ relation-
ships with their supervisors, colleagues, or support
staff. We also did not ask about the hierarchical level
of individuals within their organization or what roles
they played on the care team.
Some of us previously studied the effect of organi-

zational leadership on physician burnout and satisfac-
tion5 and the association between physician burnout
and changes in professional work effort.6 These stud-
ies demonstrated a powerful effect of the practice
environment on individual physicians and networks
of physicians, but were carried out in a single large
health care organization, which facilitated this type of
analysis.
Future studies exploring the effects of neurologists’

practice frameworks on burnout, career satisfaction,
and well-being using multilevel analyses may yield
valuable insights. To perform such analyses, we
would need information on where neurologists
worked, so we could identify those in the same work
unit/organization.
We thank Dr. Yanofsky for the comments. Burn-

out has been a well-defined construct for over 40
years and has been evaluated in all types of workers,
including extensive research in physicians.1 There
are well-validated tools to assess this syndrome, which
is shown to predict important personal and profes-
sional outcomes across a range of professions. To our
knowledge, physician dissatisfaction syndrome is not
a well-defined construct and we found no results for
this term in a Google search.
The drivers of burnout are also well-defined and

include workload, efficiency, meaning in work,
autonomy/flexibility, and work–life integration,
among others.7 Both personal and organizational fac-
tors contribute to each of these dimensions. Accord-
ingly, addressing physician burnout is the shared
responsibility of individual physicians, health care or-
ganizations, and a host of national stakeholders (e.g.,
payers, regulators, licensing boards, professional
societies).7

Dr. Berger proposes that unique personalities lead
to job dissatisfaction. The Myers medical study clas-
sified neurologists into 4 personality types.8 All were
shared by other specialties. Psychiatrists overlapped
with neurologists in 3, yet psychiatrists are among
specialties with the highest work–life balance

satisfaction and the lowest burnout rates.9 It is
unlikely that a neurology personality type is a primary
burnout driver.
We, and others,10 agree that successfully practicing

neurology depends on a more thorough history and
physical examination than many other specialties. Elec-
tronic health records (EHRs) were designed for pri-
mary care physicians. It is difficult to enter
a complete and accurate neurologic history and exam-
ination into an EHR and to review electronic records
from colleagues. Our diagnostic tests and treatments
can be costly, necessitating burdensome administrative
tasks if our patients are to receive the care they need.
Physicians’ dissatisfaction with their clerical bur-

den and their electronic practice environment is
a burnout driver.11 Neurology was among the special-
ties with the greatest prevalence of burnout and the
lowest rate of satisfaction with clerical burden.
The high prevalence of neurologist burnout may

be due to misalignment of the neurologic method
with the current health care environment.
We thank Dr. Sethi for the comments. Our survey

included 2 questions addressing contributions of
EHRs and maintenance of certification (MOC) to
neurologist burnout:

1. “The amount of time I spend on clerical tasks
directly related to patient care is reasonable,”
defining “directly” as order entry, dictation, labo-
ratory results review, and communicating with
patients via a patient portal. This includes EHRs.1

2. “The amount of time I spend on clerical tasks
indirectly related to patient care is reasonable,”
defining “indirectly” as correspondence, comple-
tion of forms, and answering phone calls. This
includes MOC.1

Clerical burden, EHRs, and computerized order
entry are associated with physician burnout.11

Neurology is among the specialties with the greatest
burnout prevalence and the lowest satisfaction rate
with clerical burden directly related to patient care.
For every hour physicians provide direct clinical

care, 2 additional hours are spent on EHR and other
administrative tasks during the work day. Physicians
spend 1 to 2 hours doing additional computer and
clerical work each night.12

MOC is viewed negatively by most physicians.
However, in a recent national survey, there was no
association between attitudes towards MOC and
burnout.13

We need evidence-based health care policies, jetti-
soning administrative tasks that do not add value.14

1. Busis NA, Shanafelt TD, Keran CM, et al. Burnout, career

satisfaction, and well-being among US neurologists in 2016.
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CORRECTION

Increased brain-predicted aging in treated HIV disease
The Open Access status of the article “Increased brain-predicted aging in treated HIV disease” by J.H. Cole et al.1 has been
rescinded and American Academy of Neurology copyright has been added.
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