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Objective: With the explosion of re-
search in psychiatric neuroscience, the ex-
tent and means by which neuroscientific
progress will translate into clinical care re-
mains largely uncertain. The authors
sought to determine how this dilemma is
currently being played out in residency
training programs, in which training di-
rectors must decide how best to integrate
neuroscience teaching in a rapidly chang-
ing clinical landscape.

Method: The authors surveyed U.S. and
Canadian psychiatry residency training
directors to characterize current and fu-
ture trends in neuroscience education
and to examine training directors’ views
on the relevance of neuroscience to clini-
cal practice.

Results: The amount of neuroscience in
residency curricula has increased signifi-
cantly over the past 5 years, and further
increases are expected in each specific
neuroscience content area examined.
While most training directors agreed that
training in neuroscience was important
for all residents, even those becoming pri-
marily psychotherapists, relevance to fu-
ture (but not current) practice was consis-
tently cited as a motivating factor.

Conclusions: While psychiatric residency
programs continue to increase the neuro-
science content of their curricula, it re-
mains unclear how this added training
will influence clinical work. Reframing
current practices, including psychother-
apy, into a neuroscientific context may ul-
timately prove more useful to trainees.

(Am J Psychiatry 2006; 163:919–926)

Psychiatry residency training programs face the difficult
burden of balancing a wide-ranging curriculum while pre-
paring trainees for practice in a rapidly evolving field. The
history of psychiatry is replete with examples of philosoph-
ical changes in the field substantially preceding changes in
clinical practice (1–4). As a consequence, the pendulum of
research and technique has often swung to an opposite
pole with each new strong influence. Training directors
must often predict which changes will be most important
to teach and must do so in the setting of limited time for
study and didactics. For instance, in the 1970s, some train-
ing programs apologized to residents when they took time
away from psychotherapy education to teach psychophar-
macology (5).

We are presently in the midst of another strong paradigm
change, one that stems from the many advances in neuro-
science. Neuroimaging research has begun to elucidate the
biological basis of complex behaviors in both healthy indi-
viduals and those with psychiatric disorders (6, 7). Phar-
macologists have provided cellular and molecular contexts
for psychopathology and have suggested targeted ap-
proaches for treatment (8, 9). While still in its infancy, psy-
chiatric genomics shows significant promise for anticipat-
ing disease risk and planning treatment (10). However, not
all findings from such preclinical and clinical neuroscience
studies are relevant for the practice of psychiatry now (11),
and many may not be in the future (12).

Furthermore, psychiatry’s focus is more than the sum of
its molecules. Several scientifically rigorous randomized

controlled studies and meta-analyses have upheld the
clinical utility and efficacy of various forms of psychother-

apy (13–15), even without detailed knowledge about their

effects on brain function (16). Training directors must
struggle with this mind/brain balance in the setting of lim-

ited time for didactic training.

From the perspective of psychiatry residents, the dis-

connect between theory and practice can be equally frus-

trating. Residents frequently question the clinical utility of
neuroscience-related lectures. While it is easy for them to

understand that brain and behavior are related through
physiology, biochemistry, and neuroanatomy, it is often

difficult to appreciate how these relationships come into

play when sitting with a patient. The common refrain, “We
know it is important, we just do not know why,” is heard

after many neuroscience talks. In the same vein, residents
are expected to become increasingly familiar with the

neuroscientific principles described in clinical journals.

However, it remains unclear whether residents have suffi-
cient knowledge and experience to stay abreast of the lit-

erature after they complete their training. Furthermore,
discussions among the 20 U.S. and Canadian residents

comprising the APA/GlaxoSmithKline Fellowship (for-

merly the Falk Fellowship) revealed substantial variation
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in what each respective training program deemed impor-
tant in the neuroscience curriculum, and why.

Given the varied scope of psychiatric practice today
(where the same training programs will produce psychop-
harmacologists, therapists, and researchers across a host
of specialties) as well as the uncertain future of practice
patterns in psychiatry, we were interested in how resi-
dency training directors decide which neuroscientific
concepts are appropriate and relevant. To better define
the present role of neuroscience education in psychiatry
residency curricula, we surveyed training directors in the
United States and Canada with the following four domains
in mind. First, who teaches residents about the neuro-
sciences, and in what settings? Second, what themes com-
prise the focus of neuroscience teaching, and how have
these themes changed over time? Third, does the need to
convey an ever increasing amount of neuroscientific
knowledge draw educational resources away from other
areas in psychiatry? Last, how do training directors view
neuroscience as relevant to clinical practice for all psychi-
atric practitioners, both at present and in the future?

Method

Surveys were created and distributed to directors of all 182 psy-
chiatric residency training programs in the U.S. and Canada.
Hard copies of surveys were disseminated via U.S. mail; 1 month
subsequent to this mailing, to improve response rate, an identical
electronic version of the survey was sent to training directors via
the American Association of Directors of Psychiatric Residency
Training listserv. Training directors were given the option of re-
turning the surveys electronically or via mail. Surveys were anon-
ymous, although general characteristics of training programs
were requested. Responses were coded upon receipt to ensure
that only one response was received from each training program.

The survey consisted of 28 multiple-choice and free-response
style questions (a copy of the survey used for this study accompa-
nies the online version of this article). The instructions indicated
that the purpose of the survey was to capture the current state, as
well as recent and anticipated trends, of neuroscience education
in psychiatric residency training programs. It was understood
that neuroscience fundamentally underlies many aspects of psy-
chiatry, but also that certain areas within the psychiatry curricu-
lum are especially well framed in neuroscientific terms. Because
of the importance of a uniform definition of “neuroscience,” we
indicated that this term should encompass neuroanatomy, neu-
rodevelopment, neuroimaging, cellular and molecular pathology,
genetics, animal models, neuropsychiatry, and basic pharmacol-
ogy (i.e., neurotransmitter systems, receptors, and neural cir-
cuitry). We further stipulated that clinical pharmacology teach-
ing, unless directly related to these topics, should not be included
in the definition of “neuroscience.”

Questions were grouped into three sections. The first section,
“Description of your program,” addressed program size, hospital
setting, availability of neuroscientists, and training directors’
years of experience. In the second section, “Neuroscience in your
curriculum,” training directors were asked several questions
about the quantity and composition of neuroscience teaching.
This section addressed who provided neuroscience teaching, in
what setting, and with what content emphasis. Further, training
directors were asked to speculate how the content of the curricu-
lum may change over time. We assessed which factors training di-

rectors considered important in shaping the neuroscience curric-
ulum as well as the goals of teaching neuroscience to psychiatry
residents. This section also contained a comparison to psycho-
therapy training within the curriculum and asked how many resi-
dents in the program completed research in biological psychiatry.
The final section, “Neuroscience and clinical practice,” addressed
the relevance of neuroscience education to practice patterns,
both at present and in the future. In particular, training directors
were asked how important neuroscience training will be for those
residents who go on to become primarily psychotherapists or
psychoanalysts.

Data from multiple-choice questions were analyzed by using
SPSS for Windows (version 10.0). Descriptive statistics were used
to characterize percent response. The Wilcoxon paired ranks test
was used to assess differences in current versus future curriculum
content. Linear regression with least squares analysis was used to
determine which, if any, curriculum-shaping factors predicted
the amount of neuroscience in the overall training curriculum.

Results

Description of Programs

Completed surveys were received from 77 of 182 train-
ing directors (42%), representing 1,856 of 4,629 residents
(40%). We received 56 surveys by mail, followed by 21 elec-
tronically. Programs ranged in size from two to 80 resi-
dents, with a mean size of 24. A variety of program settings
was represented: 32% of training directors identified their
programs as affiliated with a private or tertiary care center,
18% with a city or public hospital, 8% with a community
hospital, and 39% with other hospital milieus (e.g., VA hos-
pitals or mixed settings). The remainder (3%) of training
directors did not report their program setting.

Exposure to neuroscience occurred throughout training
in most programs, with 38% of training directors describ-
ing longitudinal integration (a single course running
alongside other courses for an extended length of time)
and 40% reporting both longitudinal and module-ori-
ented curricula. Only 19% of programs relied exclusively
on discrete modules (where a course stands alone and is
temporally isolated from other courses). An interdiscipli-
nary pattern emerged when training directors were asked
to identify the background of their neuroscience educa-
tors. While psychiatrists constituted the mainstay of neu-
roscience education in most programs (92%), they were
often joined by clinician scientists (68%) and neurologists
(59%). However, when asked about the contexts in which
neuroscientific teaching occurs, patient-related settings
(case conferences, ward/clinic) were substantially under-
represented relative to didactics and other less clinical mi-
lieus (Figure 1).

Despite the breadth of exposure to neuroscientific
teaching, surprisingly few residents appear interested in
conducting neuroscientific research. Most training direc-
tors reported that less than 10% of their residents engaged
in biological psychiatry research either during or after res-
idency (Figure 2).
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Neuroscience in the Curriculum

Training directors reported that neuroscience content

constitutes, on average, 12% (SD=8.6) of their total resi-

dency-wide curricula. However, they felt that neuro-

science content should ideally comprise 20% (SD=9.7) (t=

10.37, df=76, p<0.001). The perceptions of current and an-

ticipated trends in neuroscience content over time are il-

lustrated in Figure 3. In the past 5 years, the size of the

neuroscience curriculum has increased in 70% of pro-

grams, with continued growth over the next 5 years antici-

pated by 86% of training directors.

An interesting comparison is that of analogous trends in

psychotherapy education (Figure 3), which strongly point

to a perception of stability. Some 79% of training directors

reported that their psychotherapy curriculum has re-

mained the same size or increased in the past 5 years.

While 73% anticipated the same amount of psychotherapy

in the curriculum over the next 5 years, 18% believed that

the psychotherapy content will increase.

We asked training directors to weigh the relative impor-

tance of five factors that influence curriculum design (Ta-

ble 1). Although availability of expertise and relevance to

practice received somewhat higher ratings, no significant

differences emerged. Logistic regression analysis indi-

cated that only future relevance to practice significantly

predicted the current amount of neuroscience in the cur-

riculum.

We were also interested in comparing the perceived im-

portance of specific areas within the neuroscience curric-

ulum at present and 5 years from now (Figure 4). While fa-

voring clinical neurology/neuropsychiatry and basic

pharmacology at present, training directors predicted sig-

nificantly increased attention over time to each of the spe-

cific areas listed, with the most prominent growth being in

neuroimaging and genetics.

Relevance to Practice

When asked what percentage of their residents would
apply their neuroscientific training in their practice, train-
ing directors again predicted a changing pattern (Figure
5). At present, there appears to be a bimodal distribution
of programs, with peaks at both the low (0–20%) and high
(81–100%) ends of the spectrum. However, when asked
about the utility of neuroscientific teachings in practice 10
years from now, training directors responded in a more
linear fashion, with greater numbers predicting that more
of their residents will find neuroscience clinically useful.
Moreover, 95% of training directors felt that neuroscience
education will be relevant for residents who primarily will
be psychotherapists or analysts.

Discussion

Our findings clearly illustrate the increasing promi-
nence of neuroscience education in residency training
programs, as well as training directors’ strong endorse-
ment of neuroscience as meaningful to psychiatric prac-
tice. At the same time, the results raise some concerns
about how well these two themes are connected in current
curriculum designs. While neuroscience training may pro-
vide residents with important knowledge of theory and in-
vestigative tools, how this knowledge will be applied to
practice remains an open question.

The great majority of training directors noted that psy-
chiatrists were the primary instructors of neuroscience-
related content. The relationship between psychiatry and
neuroscience appears intimate enough that training di-
rectors need not import educators from other fields (e.g.,
neurology). However, when we looked at where neuro-

FIGURE 1. Settings in Which Neuroscience Teaching Occurs
as Reported by Psychiatry Residency Training Directors
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science is taught, clinical settings appeared underrepre-
sented. This may reflect the greater cost and labor-inten-
siveness of bringing neuroscientists to wards, clinics, and
case conferences. Formal didactics, grand rounds, and
journal clubs, which are logistically easier to arrange, are
also intrinsically more variable in content. We are left to
wonder how to better impart neuroscience theories to res-
idents in clinical settings.

When we examined how the neuroscience curriculum is
organized, most programs employed both longitudinal
and modular approaches. This is consistent with the per-
ceived importance of psychiatric neuroscience as a foun-
dational subject matter that underlies theory and practice
as well as a discrete subspecialty within psychiatry (17). At
the same time, perhaps this dichotomy underscores much
of the confusion about how and where neuroscience
should be taught. If training directors foresee increasing
the amount of neuroscience taught to their residents, it re-
mains unclear whether they mean to do this primarily
within the didactic portion of the curriculum or within
clinical settings.

If neuroscience-related content expands as projected,
this would continue a trend that has persisted for at least 5
years. Training directors also reported increasing psycho-
therapy education over the past 5 years. This latter trend
may be the result of new Accreditation Council for Gradu-
ate Medical Education (ACGME) Residency Review Com-
mittee competency requirements (18), new studies detail-
ing an evidence base for some psychotherapies (14, 19), or
in response to backlash against a perceived lack of psycho-

therapy training in the recent past (20). A significant ma-
jority of training directors also predicted that the amount
of psychotherapy in their curricula will remain unchanged
in the next 5 years. It is interesting, however, that nearly all
respondents believed that neuroscience education is rele-
vant even for those residents who will ultimately become
primarily therapists or analysts. While at first blush this
may seem quite counterintuitive, many recent editorials
and articles cite the reciprocal progress that psychother-
apy and neuroscience can offer each other (21–26). Fields
such as neuropsychoanalysis are rapidly emerging, as a
great deal of raw material, theories, and techniques are
available for study. Many respondents in our study cited
Eric Kandel, who wrote that “Biological analysis is unlikely
to diminish the interest in mentation or make mentation
trivial by reduction; rather cell and molecular biology have
merely expanded our vision, allowing us to perceive previ-
ously unanticipated interrelationships between biological
and psychological phenomena” (24). However, our results
beg the question of whether neuroscience education is
catching up with and surpassing a historically psychother-
apy-driven curriculum or whether training directors are
really focusing in on an integration of the two.

Of the factors that training directors cited as important
in shaping the neuroscience curriculum, the only one that
predicted total neuroscience content was a belief in the
relevance of neuroscience to clinical practice in the future.
It is significant that training directors did not appear to re-
late the amount of neuroscience content to their beliefs
about its current relevance to clinical practice. It is also no-

FIGURE 3. Psychiatry Residency Training Directors’ Perceptions of Trends in Neuroscience and Psychotherapy Curriculum
Total Content

TABLE 1. Psychiatry Residency Training Directors’ Ratings of Relative Importance of Neuroscience Curriculum Design In-
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table that availability of expertise in neuroscience seemed
a nonissue. In contrast, a 1995 survey of neuropsychiatric
training in psychiatry residency programs revealed that a
major limitation to effective neuropsychiatric teaching
was lack of adequate faculty (27). However, that study de-
scribed teaching in neuropsychiatry rather than neuro-
science, again underscoring our point that framing mate-
rial as obviously clinically relevant (neuropsychiatry) was
more challenging than presenting the information in a rel-
ative clinical vacuum. Although we were concerned about
the possible effects of fewer teaching resources in smaller
institutions, we found no correlation between the size of
the residency department and the amount of neuro-
science taught (data not shown).

Departmental leanings did not appear to exert signifi-
cant influence on neuroscience curricula, suggesting that
clinical relevance and practice-based beliefs, rather than
politics and other external requirements, have shaped
neuroscience education. Likewise, ACGME requirements
seemed to have little effect. However, it is also worth noting
that ACGME requirements with respect to neuroscience
training in psychiatry are somewhat vague, mentioning
only “instruction in neurobiology, psychopharmacology,
and other clinical sciences relevant to psychiatry” (28). In
contrast, ACGME requirements for the neuroscience cur-
riculum in neurology training are far more specific, includ-

ing “neuroanatomy, neuropathology, neurophysiology,
neuroimaging, neuropsychology, neural development,
neurochemistry, neuropharmacology, molecular biology,
genetics, immunology, epidemiology, and statistics” (29).
Psychiatry training directors appear to recognize that neu-
roscience underlies clinical psychiatry to a similar extent
as it does clinical neurology, which may account for their
moving beyond ACGME requirements in their neuro-
science curriculum planning.

Training directors believed that all eight of the surveyed
neuroscientific elements will increase in their respective
import in the next 5 years. However, some were thought to
be more important than others, both at present and in the
future. The largest increases were predicted to come from
genetics, cellular and molecular pathology, and neuroim-
aging. Some authors believe that the extension of genetic
approaches to clinical psychiatry and neurology actually
holds greater promise for understanding etiology than any
other neuroscientific modality (10, 30). These same au-
thors state that genetics research that initially informs
clinical work will lead to its transformation of clinical
work. It is interesting that training directors predicted an
increase in the importance of neuroimaging education
that was nearly double that of neuroanatomy training.
However, this does not flow logically, since the former re-
lies on an intimate knowledge of the latter. Perhaps this is
an attempt to maximize a perception of the clinical utility
of neuroimaging. Again, this underscores the original im-
petus of our project, namely, searching for an obvious
clinical utility in neuroscience education.

Most training directors felt that either very few, or very
many, of their current residents will incorporate neuro-
science into their practice after graduating from residency

FIGURE 4. Psychiatry Residency Training Directors’ Percep-
tions of Neuroscience Curriculum Areas of Emphasis at
Present and in 5 Years

*p<0.05. **p<0.005.
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training. The reasons for this split pattern are unknown;
however, it is notable that a single, right-skewed peak
emerged when training directors were asked the same
question regarding practice 10 years from now. These re-
sults again may reflect a disconnect—of note, not only on
the part of residents—between the perceived current and
future relevance of neuroscience.

Training directors reported that only a small minority of
residents perform research in biological psychiatry. The
number of residents performing nonbiological research is
likely greater (31), although we did not assess this issue.
We were specifically interested in biologically oriented re-
search because it may reflect, to some extent, the degree of
influence of neuroscience-oriented faculty and because
this pool of trainees will likely drive future translation of
neuroscience to clinical psychiatry. A number of factors
may underlie the small number of residents performing
biological research (32, 33). Neuroscience research during
residency is not always smiled upon by administrations,
which in many cases prefer an emphasis on teaching and
clinical service. There is often not enough time in the busy
training schedule for residents to complete meaningful re-
search projects. Moreover, training in research methodol-
ogies may be lacking and may depend more on training
that one received in medical school. Of note, although the
need for enhanced training resources is cited by the Insti-
tute of Medicine’s Report on Research Training in Psychia-
try Residency (33), the National Institute of Mental Health
has not yet offered new funding initiatives for such train-
ing during residency.

Training directors felt that the neuroscience curriculum
in most medical schools was insufficient preparation for
the practice of psychiatry. This only serves to underscore
the necessity of a well planned neuroscience curriculum
for residency training. It also suggests that nonpsychia-
trists and non-neurologists may be undereducated re-
garding the nervous system. This is troubling, given that
so much of clinical medicine is tied to the brain. As other
authors have suggested (32, 34, 35), it is incumbent upon
medical educators to ensure that physicians in other spe-
cialties learn more about brain function and dysfunction.

Our study has several important limitations. Foremost
of these is the possibility of responder bias, since we re-
ceived responses from slightly less than half of training di-
rectors. Recently published surveys of psychiatry resi-
dency training directors have reported highly variable
response rates (27%–72%) despite using similar survey
distribution methodologies (31, 36–40). The length of our
survey, while broadening its scope, may also have dis-
suaded some training directors from responding. While
we cannot claim with certainty that our data were also
representative of training directors who chose not to re-
spond, we did receive responses from a diverse range of
program sizes and milieus. The average number of resi-
dents represented by training directors responding to our
study (mean=24, SD=17) is similar to the national average

of 27 (SD=14) among all psychiatry training programs (as
reported by the ACGME and described by Greenberg and
colleagues [41]).

The distribution of residency program settings repre-
sented in this study is similar to those reported in other in-
vestigations of psychiatry education. Characterizing direc-
tors of medical student education in psychiatry, Balon and
Riba (42) reported that 38% of programs received funding
from university sources, 20% from state sources, and 42%
from mixed or other sources. Similarly, drawing from Na-
tional Mental Health Facilities Survey data (43), Stroup and
associates (44) reported that 35% of psychiatric residencies
operated in academic medical centers. Although the mi-
lieu categories in our survey were not identical, the distri-
bution in the present study was 32% private or tertiary, 18%
city or public hospital, and 46% other or mixed.

Another possible source of responder bias relates to the
variable neuroscience backgrounds of training directors,
which we did not directly assess. However, given Balon
and Riba’s finding that only 8% of psychiatry education di-
rectors belong primarily to a research or clinical research
track (42), and that presumably only a fraction of these
conduct neuroscience research, it seems unlikely that the
small number of training directors with a more formidable
neuroscience background could have influenced the re-
sults of the present study.

With the use of a broad survey, this study was designed
primarily for hypothesis-generating rather than hypothe-
sis-testing. Moreover, some of our questions were more
qualitative, making it hard to draw conclusions from these
data. Our findings would benefit from replication, al-
though they appeared to be internally consistent (espe-
cially with regard to current versus future relevance of
neuroscience). Last, although conversations among resi-
dents from a multitude of U.S and Canadian programs
formed the impetus for this study, it also would have been
useful to issue a formal survey to current residents; this
may have further highlighted that residents and training
directors share similar concerns about the current rele-
vance of neuroscience.

Despite these limitations, our survey firmly documents
training directors’ belief in the importance of neuro-
science training. Given the perceived future clinical utility
of neuroscience, and the anticipated increase in curricular
time devoted to it, educators will have to find space in an
already crowded curriculum. How can this be achieved? A
good first step would be to better integrate neuroscience
education with clinical teaching. This may help residents
appreciate the clinical relevance of neuroscience and may
also allow them to explain disease processes to their pa-
tients in more vivid terms (45). It would also force teachers
and residents alike to think about the brain in a more inte-
grated fashion. Unfortunately, many residents have been
conditioned, whether through medical school or some
other source, to think categorically and not integratively.
This trend echoes mainstream psychiatry’s history of fluc-
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tuations between seemingly divergent positions. The chal-
lenge for educators, and for psychiatry as a whole, will be
how to change this pattern of thinking. By introducing
neuroscience selectively as the “glue” to integrate mind
and brain, and by extension, psychotherapeutic and so-
matic treatments, residency programs will produce psy-
chiatrists who are both fluent in the language of neuro-
science and better prepared to apply it in clinical practice.
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