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ARTICLE

Transcranial Direct Current Stimulation:  
Theory, Treatment of Major Depressive Disorder,  
and Other Neuropsychiatric Applications

Shan H. Siddiqi, M.D., Nicholas T. Trapp, M.D.

The use of noninvasive brain stimula-
tion for the treatment of various neuro-
psychiatric disorders, including major 
depressive disorder, has rapidly ex-
panded recently. Transcranial direct 
current stimulation (tDCS), variants of 
which have been used experimentally 
for psychiatric (1–5), neurologic (6, 7), 
and physical rehabilitation (8, 9) ap-
plications, has garnered a great deal of 
attention. While it is not yet approved 
by the Food and Drug Administration 
(FDA) for any indication, its promise is 
related to its low cost and wide range of 
applications. Although the breadth of its 
applicability has been questioned due 
to heterogeneous data (10), this hetero-
geneity has been attributed to method-
ological variability (11).

The safety and tolerability of tDCS 
were outlined by an early study includ-
ing 567 sessions in 102 patients. The 
most common adverse effects were mild 
tingling/itching at the stimulation site 
and moderate fatigue. Less frequent ef-
fects included headaches (11.8%), nau-
sea (2.9%), and insomnia (0.98%), all of 
which were mild and transient (2).

The underlying theory is that tDCS 
modulates the excitability of certain 
cortical regions (13–15) by passage of a 
small electrical current through con-
ducting pads applied to the scalp in a 
minimally painful manner. While the 
precise mechanism is not fully under-
stood, it likely enhances cortical excit-
ability at the anode and depresses it at 
the cathode (13, 14, 16).

Proposed mechanisms have been 
based on data demonstrating relation-
ships between tDCS stimulation and 
neuropharmacologic effects, cortical 
electrophysiology, and functional neu-

roimaging changes. Effects of tDCS 
on neuroplasticity and cortical excit-
ability have been shown to be differ-
entially modulated by agents affecting 
neurotransmission via serotonin (cita-
lopram), dopamine (L-dopa), N-methyl-
d-aspartate (dextromethorphan and 
d-cycloserine), and GABA (lorazepam). 
Electrophysiologic changes include dif-
ferential modulation in the presence of 
agents that modulate sodium channels 
(carbamazepine) and calcium channels 
(flunarizine) (15). Active tDCS shows 
significant increases in prefrontal cor-
tex activity as measured by functional 
near-infrared spectroscopy, a technique 
used to measure cortical oxygenation, 
during and after stimulation. Notably, 
functional near-infrared spectroscopy 
measurements may be limited by inter-
ference due to extracranial blood flow 
and inability to assess deeper struc-
tures, so they merely approximate the 
functional MRI (fMRI) signal in super-
ficial structures (13). Stimulation also 
increases fMRI activation and connec-
tivity of the underlying cortical regions 
and hippocampi, although the clinical 
significance of this is uncertain given 
that the same study found no behavioral 
changes (14).

USE FOR COGNITION AND MAJOR 
DEPRESSION

Since the FDA approval of repetitive 
transcranial magnetic stimulation of 
the dorsolateral prefrontal cortex for 
treatment of major depressive disorder, 
there has been extensive research re-
garding noninvasive stimulation of the 
dorsolateral prefrontal cortex. This has 
led to some literature showing various 

types of tDCS to have efficacy as stand-
alone treatment for major depressive 
disorder (1, 2), as an adjunct to antide-
pressants (5), and as a means to enhance 
psychotherapy response via its cogni-
tive effects (3). Some conflicting results 
have called these findings into ques-
tion, suggesting that further research is 
needed to establish the most appropri-
ate methodology (16).

The most widely studied use for 
tDCS has focused on stimulation of the 
dominant dorsolateral prefrontal cor-
tex for cognitive enhancement. A recent 
systematic review of 61 studies found 
variability regarding tDCS effects on 
attention, executive function, working 
memory, and learning—some of which 
showed improvement, while others did 
not—and attributed this inconsistency to 
varying experimental methods (16). The 
most pronounced effect has been for at-
tention and stimulatory effects; anodal 
tDCS of the dorsolateral prefrontal cor-
tex was found to be more effective than 
200 mg of caffeine for improving perfor-
mance on sustained attention tasks for 
several hours after stimulation and was 
comparable to caffeine after 8 hours of 
sleep deprivation. Furthermore, the ef-
fects of the two were comparable when 
measuring performance on tasks of re-
action time and short-term memory in 
sleep-deprived patients. Subjectively, 
tDCS outperformed both caffeine and 
sham in self-ratings of mood, energy, 
drowsiness, fatigue, and sustained vigi-
lance (4).

An early study on the use of tDCS 
monotherapy for major depressive dis-
order was conducted by Boggio et al. (1), 
who demonstrated significantly better 
improvement in depressive symptoms 
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immediately following stimulation of 
the dominant dorsolateral prefrontal 
cortex when compared with occipital 
cortex stimulation and sham. Loo et 
al. (2) subsequently demonstrated sig-
nificant improvement in mood after ac-
tive tDCS compared with sham in pa-
tients already taking antidepressants, 
but there was no difference in overall 
response rates between groups after 3 
weeks.

Comparison with selective serotonin 
reuptake inhibitors was first attempted 
recently in a 2x2 factorial study com-
paring tDCS/sertraline, tDCS/placebo, 
sham/sertraline, and sham/placebo 
over 6 weeks. The combined treatment 
was superior to all other groups, while 
the difference between tDCS and sertra-
line was nonsignificant. The difference 
between sertraline and placebo did not 
reach statistical significance, although 
tDCS alone was superior to placebo. No-
tably, patients correctly guessed which 
treatment they received, compromis-
ing the integrity of the blind. There was 
no difference between sertraline and 
tDCS in this regard, leading the authors 
to suspect that correct guesses were 
driven by clinical improvement (5).

Based on the potential efficacy of 
dorsolateral prefrontal cortex stimula-
tion for both attention/cognition and 
depression, it has been speculated that 
this electrode placement would be a 
useful adjuvant to cognitive psycho-
therapy, which is otherwise limited by 
the concentration impairments inher-
ent to major depressive disorder. Brun-
oni et al. (3) investigated this in a study 
of tDCS in cognitive control therapy, a 
form of self-directed cognitive therapy 
for depression. Interestingly, this study 
found that patients over age 50 had sig-
nificantly better response to cognitive 
control therapy when stimulated with 
tDCS, while improvement in younger 
patients did not reach statistical signifi-
cance. The authors’ speculative expla-
nation for this finding is that tDCS-in-
duced neuroplasticity may mitigate the 
effects of subclinical prefrontal atrophy 
in older patients. Conversely, concur-
rent cognitive control therapy was also 
independently shown to enhance re-
sponse to tDCS (17).

Notably, results of studies evaluating 
the cognitive effects of tDCS are het-
erogeneous (10, 16). This heterogeneity 
is associated not only with variable ex-
perimental methods, but also with in-
tersubject variability in size, shape, and 
fat tissue content of the patient’s scalp. 
A recent meta-analysis by Horvath et al. 
(10) challenged the idea that tDCS has 
any reliable cognitive effects, although a 
subsequent critique of this review dem-
onstrated that it failed to account for 
significant differences in effects with 
different treatment parameters (for ex-
ample, the pooled data sets included 
studies with both short treatment du-
rations and long treatment durations, 
which are known to produce conflict-
ing results due to calcium overflow 
mechanisms). Furthermore, the review 
was found to contain several errors, in-
correctly/incompletely cited data, and 
other conceptual flaws in the data pool-
ing methods (11).

As a result of these findings, multisite 
trials are in progress investigating larger 
sample sizes (ClinicalTrials.gov identi-
fiers: NCT01562184, NCT01644747, and 
NCT01346306).

GENERAL NEUROPSYCHIATRIC 
APPLICATIONS

tDCS has also been implicated as a po-
tential treatment for several other neu-
ropsychiatric disorders. Early studies 
suggested efficacy of tDCS as an adjunct 
in stroke rehabilitation (6) and fibro-
myalgia (8, 9), while more recent stud-
ies have suggested possible uses in Al-
zheimer’s dementia (18).

The most prominent evidence in 
stroke rehabilitation has been found in 

post-stroke aphasia; anodal excitation of 
the damaged Broca’s area and cathodal 
inhibition of the contralesional area led 
to faster overall recovery and improved 
speech fluency. Furthermore, excitation 
of the contralesional area may acceler-
ate cortical relocation to the nondomi-
nant hemisphere in patients with large 
lesions (6). While a recent Cochrane re-
view found that changes in poststroke 
aphasia did not reach statistical signifi-
cance, its sample size was limited by the 
fact that it only included studies that 
reported picture naming as an outcome 
measure rather than speech fluency and 
recovery speed (19).

Motor cortex stimulation has also 
been used for fibromyalgia. Fregni et al. 
(8) demonstrated at least 21 days of im-
provement in pain scores for fibromy-
algia patients with 5 days of anodal ex-
citation over the primary motor cortex 
when compared with left dorsolateral 
prefrontal cortex and sham stimulation. 
Several other studies have replicated 
this phenomenon (9). A recent Cochrane 
review did not find a significant effect 
for chronic pain syndromes overall, but 
the review did not make a distinction 
between fibromyalgia and other causes 
of chronic pain in its pooled analysis 
(20).

Promising findings for improving at-
tention, memory, and executive func-
tion have led to recent research aimed at 
evaluating dorsolateral prefrontal cor-
tex stimulation for alleviation of cog-
nitive deficits seen in Alzheimer’s de-
mentia. A recent randomized controlled 
double-blind trial in patients taking me-
mantine found that a series of 10 daily 
sessions led to statistically significant 
improvements in Mini-Mental Status 

KEY POINTS/CLINICAL PEARLS

•	 Transcranial direct current electrical stimulation (tDCS) of the dorsolateral pre-
frontal cortex has been found to be beneficial as a standalone treatment and 
as an adjunct treatment for major depressive disorder.

•	 Cognitive enhancing effects of tDCS have been difficult to predict, but this is 
limited by methodological variability.

•	 Compared to other neuromodulatory treatments, tDCS is safe, well-tolerated, 
and inexpensive; however, it is likely somewhat less effective.

•	 Cognitive effects have been useful for sustaining attention/vigilance and im-
proving cognition in Alzheimer’s disease.
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Examination scores, digit span, and per-
formance IQ; these effects were noted 
immediately and sustained for at least 
2 months after treatment (7). While this 
study was limited by a small sample size, 
a subsequent meta-analysis found that 
tDCS-induced cognitive gains in pa-
tients with Alzheimer’s dementia were 
significantly better than in age-matched 
healthy control subjects (9).

CONCLUSIONS

Transcranial direct current stimulation 
has demonstrated some promise as a 
treatment for various disorders, includ-
ing major depressive disorder. How-
ever, important questions remain unan-
swered, including precise mechanisms 
of action, ideal stimulation parameters 
for different disorders, optimal dosing 
schedules, and long-term safety (16). Al-
though further research must answer 
some of these questions before its clini-
cal utility becomes clear, tDCS appears 
to be a relatively safe, flexible, durable, 
inexpensive, and convenient method of 
treatment that holds potential for treat-
ment of disorders affecting various parts 
of the cortex.

Drs. Siddiqi and Trapp are third-year resi-
dents in the Department of Psychiatry, 
Washington University School of Medi-
cine, St. Louis.
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ARTICLE

Painkillers That Cause Pain: Review of a Rising,  
Poorly Recognized Complication

Cornel N. Stanciu, M.D., Oliver M. Glass, M.D.

Chronic, nonmalignant pain is quietly 
rising in the United States, affecting 
hundreds of millions and causing sig-
nificant functional loss and disability, 
reduced quality of life, increased health 
care costs, and premature deaths (1). 
The various types of pain, with exact 
pathophysiology poorly delineated, con-
tinue to pose management challenges. 
Opioids, despite lack of support for long-
term effectiveness in managing chronic 
no-cancer pain, are often prescribed for 
extended periods. This is reflected by 
the 10-fold increase in prescriptions over 
the past two decades (2, 3). Dosages per 
prescription are also rising. To empha-
size the magnitude, the United States, 
with 5% of the world’s population, ac-
counts for 84% of global oxycodone and 
99% of global hydrocodone consump-
tion (3). The increasing prevalence of 
opioids places a greater number of pa-
tients at risk for adverse reactions. With 
long-term continuous use, tolerance can 
develop, leading to increased dosing fol-
lowed by eventual loss of analgesic ef-
fect. Accumulating evidence indicates 
chronic opioid exposure aimed at allevi-
ating pain could also paradoxically ren-
der some patients more sensitive to pain 
or aggravate pre-existing pain, a com-
plication termed opioid-induced hyper-
algesia (OIH) (3). In such cases, patients 
are more sensitive to nociceptive stim-
uli with increasing doses, and this type 
of pain may be the same as or different 
from the underlying pain. This is diffi-
cult for most physicians to recognize in 
the clinical setting. Reported worsening 
pain sensation is often misattributed to 
underdosing, leading to uptitration.

OIH is an under-recognized condi-
tion of unknown prevalence but with 
a rapidly expanding body of evidence. 
The purpose of the present article is to 

alert clinicians to this phenomenon, re-
view recently published literature on 
the topic, highlight some distinguish-
ing features in comparison to toler-
ance, examine underlying biological 
mechanisms, and discuss key points in 
management.

METHOD

We searched PubMed and Med-
line (PubMed/Medline, PsychINFO, 
PsychARTICLES, CINAHL, EMBASE, 
Scopus, Academic OneFile) for all litera-
ture concerning OIH from 1995 to 2015 
using the title search terms “opioid in-
duced hyperalgesia,” “allodynia,” and 
“opioid tolerance.” Search results were 
supplemented by references gained from 
recent reviews and citations of searched 
returns. Based on pre-established crite-
ria, only peer-reviewed original papers 
in English were considered. Emphasis 
was placed on human literature. Be-
cause our primary focus was discussion 
of hyperalgesia associated with exog-
enous opioids, we did not include any 
study reporting opioid-mediated inhibi-
tion of pain sensation or hyperalgesic ef-
fects or hyperalgesia as consequence of 
abstinence.

OPIOID TOLERANCE AND 
DIFFERENTIATION FROM OIH

Escalation of opioid dosing without sig-
nificant benefit may signal tolerance, 
defined as loss of drug potency through 
desensitization of inhibitory nociceptive 
pathways to opioids following repeated 
or prolonged administration (4, 5). It 
has been categorized as innate (geneti-
cally determined, usually noted during 
the first opioid administration) and ac-
quired, which is further subdivided into 

pharmacokinetic (changes in distribu-
tion, metabolism reducing drug avail-
ability), pharmacodynamic (changes in 
receptor density or sensitivity altering 
response), and learned (environmen-
tal cues consistently paired with drug 
decreasing therapeutic effect) (6). Pa-
tients may also experience hyperalge-
sia, a state of increased pain sensitivity 
involving sensitization of activating no-
ciceptive pathways (7, 8).

Both hyperalgesia and tolerance re-
sult in increasing dose requirements (9). 
Because the same molecular processes 
govern both, they are likely to coexist, 
clinically clouding the picture. Since 
tolerance is faced frequently, clinicians 
often fail to recognize OIH by classify-
ing all cases of poor response to esca-
lating opioids as tolerance (4). Toler-
ance should not limit escalating opioid 
therapy in the setting of chronic pain 
(5), but at the same time pain worsen-
ing during the course of therapy should 
not automatically be regarded as toler-
ance unless a diligent clinical evaluation 
fails to explain the etiology of the pain 
(4, 7). Differential diagnoses should in-
clude OIH but also disease progression, 
physical dependence or withdrawal, ad-
diction, and abuse (Table 1) (10, 11).

One unique feature of OIH is that 
the novel pain becomes more wide-
spread, often anatomically distinct from 
the original pain complaint prompting 
treatment, and this may differ in quality. 
Allodynia, a pain response to innocu-
ous stimuli, often accompanies (8). OIH 
can occur with any route of adminis-
tration, more frequently with intermit-
tent boluses rather than continuous in-
fusion (4, 7). Despite more evidence of 
occurrence with long-term high-dose 
opioids (8), there are reports on opioid-
naive patients receiving low-dose short 
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courses during or after surgeries (4, 7, 
10, 11). The degree of tolerance is related 
to either duration of opioid exposure, 
total dosage of opioid required, kinetic 
properties of the receptor, or a combina-
tion of these. Here, increased pain can 
be overcome by increasing the dose, 
providing a way to differentiate clini-
cally (5). If opioid reduction improves 
pain control, then OIH is more likely, 
whereas if pain worsens then tolerance 
is more likely (4, 5, 7). Quantitative sen-
sory testing, a way of assessing the in-
tensity of stimuli required to elicit spe-
cific sensory perceptions, has been used 
to predict OIH (12). Through a computer 
testing system, small nerve endings are 
assessed by measuring response to cold 
temperatures and large nerve endings 
by measuring response to vibration, and 
results compare the patient’s unaffected 
side with a series of “normal” patients. 
It is performed before opioid initiation 
and repeated during treatment course, 
and any change in pain threshold can 
suggest OIH. The complexity and time 
consumption limits its use.

UNDERLYING BIOLOGICAL 
MECHANISMS AND 
PATHOPHYSIOLOGY

Opioids act by inhibiting spinal cord 
neuronal transduction and ascending 
pain signals at the midbrain nuclei, as 

well as through modulation of limbic 
system pain perception (5). The mech-
anism behind tolerance is believed to 
include desensitization, or internaliza-
tion, of opioid receptors decreasing opi-
oid binding sites available for pain relief. 
Sensitization of N-methyl-d-aspartate 
(NMDA) receptors may also play a role, 
as antagonists such as ketamine attenu-
ate tolerance development and decrease 
dosage-delaying tolerance development 
(14). The exact underlying neurobiology 
of OIH is not completely understood (4, 
8). Current literature supports involve-
ment of excitatory glutamanergic sys-
tems with pathological activation of 
NMDA system-enhancing glutamate 
in the spinal cord (4, 11). Several other 
postulated mechanisms exist, such as 
sensitization of peripheral nocicep-
tors, decreased reuptake of excitatory 
neurotransmitters, increase in spinal 
dynorphins, genetic mechanisms, and 
enhanced descending facilitation of no-
ciceptive pathways from rostral ven-
tromedial medulla due to neuroplastic 
changes (4, 7). Prostaglandins may also 
contribute by stimulate glutamate re-
lease in the spinal cord (8).

Tolerance and OIH can be regarded 
as lying on a spectrum, with the under-
lying mechanism linking them being 
mediated through the NMDA receptor; 
increase in responsiveness of NMDA 
receptor contributes to development 

of tolerance and hyperalgesia (13). Pre-
synaptic NMDA receptors on primary 
afferent fibers may promote neurotrans-
mitter output with opioid receptors in-
hibiting the same (14). Stimulating mu 
receptors increase NMDA-mediated 
glutamate response, resulting in sensiti-
zation of spinal column dorsal horns to 
noxious stimuli (15). One study showed 
that administration of the NMDA an-
tagonist ketamine perioperatively for 
chronic back pain patients undergoing 
spine surgery was more effective (lower 
post-operative pain scores and opioid 
requirement) in those on high opioid 
doses prior to surgery and thus more 
tolerant (16).

MANAGEMENT

Escalation of opioid dose will eventually 
lead to tolerance. Addition of adjuvant 
nonsteroidal anti-inflammatory drugs, 
tricyclic antidepressants, and gabapen-
tin has been shown to reduce opioid re-
quirement and delay tolerance develop-
ment (Table 2) (5). Ketamine, aside from 
antagonizing NMDA, has analgesic 
properties at low doses (5, 17).

Management of OIH requires in-
dividualized strategies (4). Proper ap-
proach involves reducing opioid dosages 
while replacing with nonopioid analge-
sics (18). Low-dose naloxone has been 
shown to aid in this process. Opioid 

TABLE 1. Differential Diagnosis of Worsening Pain in Patients Taking Opioids

Consideration Pain Onset Clinical Features Pain Response to Opioids

Opioid-induced  
hyperalgesia

Abrupt or 
gradual

Paradoxical increase in pain that is more widespread and often 
anatomically distinct; may even differ in quality, and is sometimes ac-
companied by allodynia. 

Worsens

Opioid tolerance Gradual Persistent, localized pain no longer relieved by current regimen. Improves

Dissease progression Abrupt or 
gradual

Worsening pain; may extend into adjacent anatomical sites.

Opioid addiction Gradual Pain may or may not be present. Characteristic behavior includes 
impaired control and compulsive use of opiates, despite harm, and 
cravings.

May improve

Pseudo-addiction Variable Pain at original site that is undertreated. Due to patients seeking pain 
relief, addiction is wrongfully suspected.

Improves

Opioid withdrawal Abrupt Autonomic hyperarousal (tachycardia, hypertension, sweating) ac-
companied by flu-like symptoms and gastrointestinal distress. Pain 
sensitivity increases, with distribution likely extending as well.

Physical dependence Gradual Pain at original site characterized by a state of adaptation, with 
chronic opioid use resulting in tolerance and even physical withdrawal 
symptomatology when undergoing dosage reduction or abrupt dis-
continuation.
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switching, where another opioid may 
be introduced while tapering the origi-
nal, may abolish symptoms (8, 11). Opi-
oid reduction might induce withdrawal 
symptoms, including an increase in pain 
(4). The long course required for wean-
ing, and for results to be noted, may not 
be an option for some. In such cases, 
evidence suggests that NMDA receptor 
blockers, such as low-dose ketamine (5, 
19) and, less often, dextromethorphan 
(5, 20), may be used to modulate OIH 
(4, 7, 11, 17). Amantadine, also an NMDA 
antagonist, may mitigate central sensi-
tization (14). Both methadone and bu-
prenorphine have NMDA antagonist ac-
tions and may be considered, although 
the latter is preferred due to partial mu 
agonism and delta, kappa antagonism 
(4, 11). Other approaches include adding 
cyclooxygenase inhibitors (nonsteroidal 
anti-inflammatory drugs) such as ke-
torolac or parecoxib sodium as adjuvant 
treatment and providing opioid sparing 

effects, in addition to modulating sensi-
tized receptors by blocking prostaglan-
dins (9, 11). Gabapentin, pregabalin, and 
alpha-2 agonists such as clonidine can 
also attenuate the symptoms (4, 7, 11).

The biggest challenge in manag-
ing such patients is psychological: de-
veloping a consensus between provid-
ers, patients’, and families to proceed 
with reduction of pure opioid agonists. 
With the opioids likely affecting the 
patient’s mood, as well as physiologi-
cal dependence playing a role, attempts 
to implement a rational plan might be 
challenging.

CONCLUSIONS

Although opiates are widely used for 
treatment of chronic, noncancer pain, 
they are not free of adverse effects. OIH 
may contribute to patient discomfort 
and carry harmful consequences if not 
recognized and addressed. As part of an 

informed consent, it seems reasonable 
to discuss OIH with patients prior to 
instituting opioid treatment. It is com-
mon to misdiagnose OIH as tolerance. 
Clinicians should suspect OIH in pain 
patients on chronic opioids when anal-
gesic effects wane despite lack of disease 
progression. This is particularly seen in 
the context of unexplained pain reports 
or diffuse allodynia unassociated with 
original pain and increasing pain levels 
with increasing doses. Current guide-
lines support reducing opioid doses, ta-
pering with aid of adjuvant analgesics, 
or supplementation with NMDA mod-
ulators. The potential short-term in-
crease in pain while opioids are reduced 
is a tradeoff to a longer-term reduction 
in suffering and improved overall qual-
ity of life.

Drs. Stanciu and Glass are third-year resi-
dents in the Department of Psychiatry, 
East Carolina University, Brody School of 
Medicine, Greenville, N.C.

The authors thank Thomas Penders, M.D., 
Professor of Psychiatric Medicine and In-
patient Medical Director at East Carolina 
University, Brody School of Medicine, for 
guidance and support on this project and 
throughout the years.

REFERENCES

1.	 Institute of Medicine. Relieving Pain in 
America: A Blueprint for Transforming 
Prevention, Care, Education, and Research. 
Washington, D.C: National Academies of 
Science; Jun 29, 2011. Available at: www.
i o m . e d u /~/m e d i a / F i l e s/ R e p o r t % 2 0
Files/2011/Relieving-Pain-in-America-A-

TABLE 2. Adjuvant Treatment Options for Opioid-Induced Hyperalgesia to Assist With Opioid Reduction

Agent Mechanism of Action Cautions

Nonsteroidal anti- 
inflammatory drugs

Blunt inflammatory response by inhibition of prostaglandin 
synthesis by inhibition of cyclooxygenase isozymes.

May have gastrointestinal side effects.

Tricyclic antidepressants Neurotransmitter (especially serotonin and norepineph-
rine) reuptake inhibitor.

May cause orthostatic hypotension and anticho-
linergic side effects, especially in elderly patients.

Gabapentin, pregabalin GABA analogues, interact with descending noradrenergic 
and serotonergic pathways originating from the brainstem 
to reduce pain transmission from the spinal cord.

May cause CNS depression and potentiate other 
sedatives and alcohol when used concomitantly.

Ketamine, dextrometh
orphan, amantadine

N-methyl-D-aspartate (NMDA) receptor antagonism pre-
venting glutamate release in the spinal cord.

Ketamine may cause respiratory depression, and 
long-term use poses risk of addiction.

Methadone and  
buprenorphine

Opioid switching with some NMDA antagonism; buprenor-
phine preferred due to partial mu agonism and delta, 
kappa antagonism.

Incomplete cross-tolerance may be seen with 
methadone. Respiratory depression and sedation 
also of consideration.

Clonidine Alpha-2 receptor agonist. May cause orthostatic hypotension.

KEY POINTS/CLINICAL PEARLS

•	 Despite lack of evidence when used long-term for managing chronic noncan-
cer pain, opioids are being prescribed more frequently and with higher dosing.

•	 	Chronic opioid exposure aimed at alleviating pain can paradoxically render 
some individuals more sensitive to nociceptive stimuli, aggravate preunderly-
ing pain, and even induce a new pain, a complication termed opioid-induced 
hyperalgesia (OIH).

•	 	Clinically, OIH and tolerance both present with worsening pain despite dosage 
escalation. In the context of unexplained pain reports or emergence of diffuse 
allodynia unassociated with original pain, OIH should be suspected.

•	 	Management of OIH involves reduction in the opioid dose, tapering with the 
aid of an adjuvant analgesic, or supplementation with N-methyl-D-aspartate 
modulators.



The American Journal of Psychiatry Residents’ Journal	 8

Blueprint-for-Transforming-Prevention-
Ca re -E duc at ion-R e s e a rc h/ Pa i n% 20
Research%202011%20Report%20Brief.
pdf. Accessed March 26, 2015.

2.	 Boudreau D, Von Korff M, Rutter CM, et 
alL Trends in long-term opioid therapy for 
chronic non-cancer pain. Pharmacoepide-
miol Drug Saf 2009; 18:1166–1175

3.	 Centers for Disease Control and Prevention: 
http://www.cdc.gov/about/grand-rounds/
archives/2011/01-February.htm

4.	 Lee M, Silverman SM, Hansen H, et al: A 
comprehensive review of opioid-induced 
hyperalgesia. Pain Physician 2011; 
14:145–161

5.	 Collett BJ: Opioid tolerance: the clinical 
perspective. Br J Anaesth 1998; 81:58–68

6.	 Chang G, Chen L, Mao J: Opioid tolerance 
and hyperalgesia. Med Clin North Am 
2007; 91:199–211

7.	 Tompkins DA, Campbell CM: Opioid-in-
duced hyperalgesia: clinically relevant or 
extraneous research phenomenon? Curr 
Pain Headache Rep 2011; 15:129–136

8.	 Angst MS, Clark JD: Opioid-induced hy-
peralgesia: a qualitative systematic review. 
Anesthesiology 2006; 104:570–587

9.	 Carroll IR, Angst MS, Clark JD: Manage-
ment of perioperative pain in patients 

chronically consuming opioids. Reg Anesth 
Pain Med 2004; 29:576–591

10.	 Low Y, Clarke CF, Huh BK: Opioid-induced 
hyperalgesia: a review of epidemiology, 
mechanisms and management. Singapore 
Med J 2012; 53:357–360

11.	 Ramasubbu C, Gupta A: Pharmacological 
treatment of opioid-induced hyperalgesia: 
a review of the evidence. J Pain Palliat Care 
Pharmacother 2011; 25:219–230

12.	 Eisenberg E, Midbari A, Haddad M, et al: 
Predicting the analgesic effect to oxyco-
done by “static” and “dynamic” quantita-
tive sensory testing in healthy subjects. 
Pain 2010; 151:104–109

13.	 Mao J, Price DD, Mayer DJ: Mechanisms of 
hyperalgesia and morphine tolerance: a 
current view of their possible interactions. 
Pain 1995; 62:259–274

14.	 Ossipov MH, Lai J, Vanderah TW, et al: In-
duction of pain facilitation by sustained 
opioid exposure: relationship to opioid an-
tinociceptive tolerance. Life Sci 2003; 
73:783–800

15.	 Simonnet G, Rivat C: Opioid-induced hy-
peralgesia: abnormal or normal pain? Neu-
roreport 2003; 14:1–7

16.	 Loftus RW, Yeager MP, Clark JA, et al: In-
traoperative ketamine reduces periopera-

tive opiate consumption in opiate-depen-
dent patients with chronic back pain 
undergoing back surgery. Anesthesiology 
2010; 113:639–646

17.	 Kapural L, Kapural M, Bensitel T, et al: 
Opioid-sparing effect of intravenous outpa-
tient ketamine infusions appears short-
lived in chronic-pain patients with high 
opioid requirements. Pain Physician 2010; 
13:389–394

18.	 Baron MJ, McDonald PW: Significant pain 
reduction in chronic pain patients after de-
toxification from high-dose opioids. J Opi-
oid Manag 2006; 2:277–282

19.	 Joly V, Richebe P, Guignard B, et al. Remifen-
tanil-induced postoperative hyperalgesia 
and its prevention with small-dose ketamine. 
Anesthesiology 2005; 103:147–155

20.	 Compton PA, Ling W, Torrington MA: Lack 
of effect of chronic dextromethorphan on 
experimental pain tolerance in metha-
done-maintained patients. Addict Biol 
2008; 13:393–402

The Research Colloquium is accepting applications for the 2016 meeting 
in Atlanta, Georgia, held in conjunction with the annual meeting of the 
American Psychiatric Association. MDs who are senior residents, fellows, or 
junior faculty in psychiatry are eligible to apply.

Successful applicants will receive $1,000 travel stipends to discuss their 
research in a small group setting with distinguished senior leaders in 
psychiatric research.  

The Colloquium provides a one-day, immersive, research experience for 
junior investigators in the early phases of their training in psychiatry. It 
represents an important opportunity for mentorship, guidance, information 
on research career development and grantsmanship, and networking.

SUNDAY, 
MAY 15, 2016
8:00a.m.–5:00p.m.
Omni Atlanta Hotel 
At CNN Center

Deadline: December 15, 2015
Pre-application technical assistance is available.  

Eligibility details and application packet: http://psychiatry.org/
psychiatrists/practice/research/research-colloquium Questions? 

colloquium@psych.org

ATTENTION PSYCHIATRIC RESIDENTS, 
FELLOWS, JUNIOR FACULTY

CALL FOR APPLICATIONS TO THE 2016 RESEARCH 
COLLOQUIUM FOR JUNIOR INVESTIGATORS

mailto:colloquium%40psych.org?subject=Question%20about%20application
http://psychiatry.org/psychiatrists/practice/research/research-colloquium


The American Journal of Psychiatry Residents’ Journal	 9

ARTICLE

Prevention of Dementia

Aarti U. Jerath, M.D., M.A.

Dementia, a form of cognitive impair-
ment, with the most frequent cause as 
Alzheimer’s disease, is a major health 
concern in the midst of an aging popu-
lation in the world. Furthermore, the 
prevalence of cognitive impairment 
increases with age (1). Although the 
DSM-5 uses the term neurocognitive 
disorder, “dementia” will be used in the 
present article because it was used in all 
the research for the article.

Based on estimates from the Aging, 
Demographics, and Memory Study in 
2007, 13.9% of people age 71 and older 
in the United States have dementia (2). 
Dementia affects 6.4% of Europeans 65 
years and older (3); in particular, demen-
tia affects 16.7% of the Chinese popula-
tion over age 85 (4) and 43% of the Ger-
man population over age 85 (5).

Being able to identify ways to prevent 
dementia are important, especially to 
help improve activities of daily living in 
an aging population and because there 
is no curative treatment for dementia. 
The purpose of this article is to outline 
modifiable, preventable, and treatable 
factors that are not typically thought 
about and that can help delay the onset 
of cognitive decline. These unique fac-
tors can be subdivided into the follow-
ing categories: substance use, meta-
bolic syndrome, an active lifestyle, and 
depression.

Epidemiological research has shown 
that modifying one’s use of substances, 
modifying factors contributing to meta-
bolic syndrome, keeping one’s mind ac-
tive, and treating depression can help 
delay the onset of, or possibly prevent, 
dementia.

MODIFIABLE FACTORS

Substance Use
Epidemiological studies show that the 
relationship between alcohol use and 

cognitive decline follows a J-shaped 
curve (i.e., the risk for dementia is 
higher in those who are abstinent com-
pared with those with low-moderate 
alcohol consumption and further in-
creases in those who consume alcohol 
excessively). Davis et al. (6) showed that 
there are factors related to low-moder-
ate alcohol consumption that contribute 
to maintaining better global cognitive 
function. However, at high levels of al-
cohol consumption, there might be fac-
tors related to reduced brain volume.

Other studies have shown that reduc-
tion in smoking increases the number of 
years lived without cognitive impair-
ment (7) and that smoking is signifi-
cantly associated with smaller hippo-
campal (8).

Metabolic Syndrome
Epidemiological studies have shown 
that obesity, hypertension, high choles-
terol, poor diet, diabetes mellitus, and 
atherosclerosis may be modifiable fac-
tors contributing to dementia. Further-
more, those factors leading to metabolic 
syndrome might contribute to increas-
ing the risk of atherosclerosis, which re-
sults in less blood flow to the hippocam-
pus. In one study, high diastolic blood 
pressure and cholesterol were associ-
ated with low hippocampal volume (8).

Atherosclerosis, in particular in the 
extracranial carotid arteries, is related 
to higher risk of dementia and cognitive 
decline (9). Other factors, including high 
levels of homocysteine, have shown to 
have a direct adverse effect on the hip-
pocampus (10). Nutritious diets, such as 
the DASH [Dietary Approaches to Stop 
Hypertension] diet and the Mediterra-
nean diet, have been shown to contrib-
ute to slowing cognitive decline (11), but 
results across studies have been incon-
sistent (12). In addition, results have also 
been inconsistent among studies related 

to Vitamin D. One study demonstrated 
that low-serum 25-hydroxy vitamin D 
was associated with greater cognitive 
decline and dementia (13); other ran-
domized controlled trials have shown 
that Vitamin D supplementation did not 
show an effect on improving cognitive 
ability or preventing dementia (14, 15) 
Sobów et al. reported that nutritional 
and behavioral assessment can help 
evaluate the risk of dementia (16).

Diabetes has inconsistent results. 
One study found that diabetes affects 
glucose metabolism and insulin signal-
ing in the brain, which in turn results in 
Ab/tau-dependent pathological changes 
and subsequent modifying of cognitive 
function, ultimately leading to demen-
tia; this evidence suggests that control-
ling diabetes can help reduce metabolic 
changes that will eventually impair cog-
nitive function (17). Two randomized 
controlled trials that examined the ef-
fect of adequate diabetes control on cog-
nitive function, however, revealed that 
controlling diabetes does not prevent 
cognitive decline (18, 19).

The Tasmanian Healthy Brain Proj-
ect is under way as the world’s first pro-
spective study to determine the capacity 
of university-level education to enhance 
cognitive reserve and to help reduce 
cognitive decline. Although the study 
began in 2011 and is expected to con-
tinue for 10–20 years, its hypothesis is 
that education and mental activity help 
prevent cognitive decline (20). A recent 
meta-analysis has shown that lower ed-
ucation attainment was a strong predic-
tor of Alzheimer’s dementia (21).

Active Lifestyle
An active lifestyle has also been shown 
to help prevent dementia in epidemio-
logical studies. In addition to reduced 
smoking, reduction of obesity and an ac-
tive lifestyle increase years lived with-
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out cognitive impairment (7). Therefore, 
being physically, as well as socially, ac-
tive may be important in preventing 
memory loss in the long run.

Another meta-analysis showed that 
decreased physical activity was a strong 
predictor of Alzheimer’s dementia (21). 
Ongoing trials such as the AIBL Active 
trial, FABS II [Fitness for the Ageing 
Brain Study II], and PROMoTE [Promo-
tion of the mind through exercise] are 
examining the efficacy of physical activ-
ity on prevention of dementia in a ran-
domized-controlled clinical trial design.

Depression
Among rural memory clinic patients 
with major cognitive impairment or 
dementia, there was a high prevalence 
and severity of depression warranting 
more studies (22). Those with greater 
education and reading ability showed a 
greater decrease in memory and in ex-
ecutive and language performances as 
depressive symptoms increased than 
those with lower years of education and 
reading ability (23), thus making depres-
sion and dementia more complicated to 
research.

On the other hand, a recent study 
reported that compared with nonde-
pressed participants with mild cogni-
tive impairment (defined as a Clinical 
Dementia Rating scale score of 0.5), de-
pressed participants with mild cogni-
tive impairment showed reduced cor-
tical thickness in the anterior medial 
temporal lobe and gyrus adjacent to the 
amygdala bilaterally and greater white 
matter hyperintensity volume as a per-
centage of the total intracranial vol-
ume. This was associated with cortical 
thinning in the frontal, temporal, and 
parietal regions in patients with mild 

cognitive impairment in the study (24). 
Whether treatment of depression will 
prevent the onset of dementia remains 
an open question.

CONCLUSIONS

The literature findings on the preva-
lence and causes of dementia discussed 
in this article could help guide future 
research on identified modifiable fac-
tors—such as treating substance use, 
modifying metabolic syndrome, treat-
ing depression, and keeping an active 
mind—that can help in slowing and pre-
venting dementia, which in turn might 
help in the discovery of other novel, 
modifiable factors. Furthermore, it is 
important that clinicians become famil-
iar with the latest research and educate 
patients about the preventable causes of 
dementia, as well as encourage patients 
to read and inquire about the topic.

Dr. Jerath is a third-year resident in the 
Department of Psychiatry, University of 
Miami Hospital, Miami.

The author thanks Drs. Nivedita U. Jer-
ath, Veena U. Jerath, Marshal Folstein, and 
Richard Dreize for their inspiration and 
guidance for this article.
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KEY POINTS/CLINICAL PEARLS

•	 Epidemiological studies suggest 
that reducing substance use, di-
etary modification, control of dia-
betes and metabolic syndrome, 
treatment of depression, and 
maintaining an active lifestyle may 
help reduce the prevalence of de-
mentia.

•	 Randomized controlled studies 
examining these factors have been 
few in number and have yielded 
inconclusive results.

TABLE 1. Modifiable Risk Factors for 
Dementia Per Epidemiological Studies

Factor

Alcohol use

Tobacco use

Metabolic syndrome

Diet

Diabetes mellitus

Lifestyle–activity level

Depressed mood
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CASE REPORT

Delusional Memory in First-Episode Psychosis

Awais Aftab, M.D.

The present case report discusses the 
psychopathology of psychosis with a 
focus on delusional memory. This case 
also demonstrates how an understand-
ing of phenomenology can enrich psy-
chiatrists’ diagnostic appreciation.

CASE

“Mr. A” is a 19-year-old Caucasian man 
with a past psychiatric history of at-
tention deficit hyperactivity disorder. 
He was referred by his outpatient psy-
chiatrist to the hospital with concern 
for first-episode psychosis. He claimed 
that he had been held at gunpoint and 
that his girlfriend had been raped in 
an incident at his college dormitory, an 
event confirmed by police not to have 
occurred. Additionally, he was not in a 
relationship with the girl in question, 
and she was someone he had been infat-
uated with since childhood. He claimed 
that he had “repressed” these memories 
earlier, but they came back to him a few 
days prior. He maintained that the girl 
had not verified the story because her 
memories were still repressed. When 
asked why the police were unable to find 
any evidence and why no one else had 
come forth, the patient could not offer 
any explanation and vaguely speculated 
that it may be a cover-up in which other 
residents of the dorm were also involved.

He reported recalling other previ-
ously repressed memories as well, in 
particular memories of having sex with 
his girlfriend when they were both 3–4 
years of age. He stated that he and his 
girlfriend have had this complicated 
entangled love relationship ever since. 
He also described hearing voices of 
his girlfriend and other girls, talking 
among themselves about him, and of his 
thoughts being communicated to others.

At the time of admission, the patient 
also reported experiencing intense déjà 
vu and reported feeling as though this 

hospitalization had already happened 
before in the past. At some moments, it 
appeared as though he actually believed 
that he had this hospitalization before, 
but at most other moments he described 
it as a feeling rather than a firm belief. 
No prior history of experiencing déjà vu 
was obtained. There was no history of 
seizure disorder, and no history of loss 
of consciousness or seizure-like move-
ments was elicited.

Per the patient’s family and outpa-
tient psychiatrist, the patient’s psychotic 
symptoms were first noticed 4–5 weeks 
prior, with no past history of observed 
psychotic behavior. Of note, his father 
had been diagnosed with schizophrenia 
and had been on clozapine treatment at 
the time of his death (due to pulmonary 
embolism) when the patient was just 5 
years old.

The patient had no prior history of 
substance abuse. His urine toxicology 
was negative except for amphetamines, 
which was consistent with him being on 
prescription psychostimulants. Stimu-
lant abuse and substance-induced psy-
chotic disorder were of low probability 
given collateral from the family and out-
patient psychiatrist. A provisional diag-
nosis of schizophreniform disorder was 
made. A CT head scan was conducted 
and was unrevelatory, with no intracra-
nial abnormality noted. EEG was con-
sidered but deferred to the outpatient 
setting.

DISCUSSION

In descriptive psychopathology, a dis-
tinction is often made between primary 
and secondary delusions. Primary de-
lusions are “primary” in the sense that 
they do not occur in response to another 
psychopathological phenomenon, such 
as a mood disorder or hallucinations. 
Secondary delusions occur in response 
to another psychopathology, and their 

emergence is understandable given the 
patient’s internal and external envi-
ronment. Secondary delusions can also 
arise from pre-existing primary delu-
sions. Primary delusions, in contrast, 
are “ultimately un-understandable” and 
psychologically irreducible (1–2).

Primary delusions are more common 
in new-onset and acute schizophrenia 
and are less common in chronic schizo-
phrenia, in which they are obscured by a 
morass of secondary delusions, thought 
disorganization, and other psychotic 
phenomena (2).

A normal idea or belief can emerge 
in four different ways: spontaneously 
(as an intuition), from perception, from 
memory, and from mood. Analogously, 
a primary delusion can emerge in these 
four aforementioned ways, leading to 
four types of primary delusions: autoch-
thonous idea (delusional intuition), de-
lusional perception, delusional memory, 
and delusional mood/atmosphere (3).

Autochthonous idea (delusional in-
tuition, also called “sudden delusional 
idea”) is a delusion that arises sponta-
neously, fully-formed, “out of the blue,” 
without premeditation, and without ex-
ternal cause. Delusional perception is 
when a person attributes a delusional 
(usually bizarre) meaning to a normal 
percept. It is included in Schneider’s 
first-rank symptoms.

There are two senses in which the 
term delusional memory is employed: 
1) as delusional interpretations of real 
memories and 2) as delusions that are ex-
perienced as memories (i.e., false memo-
ries believed to be real and held with the 
conviction of delusions).

Schneider considered delusional in-
terpretations of real memories as the 
memory analogue of delusional percep-
tion and therefore a first-rank symptom, 
since the difference between delusional 
memory and delusional perception is 
merely temporal (3). He used the term 
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“mnestic delusional perception” to de-
scribe it (4). False memories in the sec-
ond sense can be described as delusions 
that are “retrojected in time” and are 
“retrospective delusions.” Oyebode (1) 
classifies these as primary delusions, al-
though this is not necessarily the case 
because any delusion (whether primary 
or secondary) can be retrojected and 
experienced as a memory (3). When it 
is a primary delusion, it is the memory 
analogue of autochthonous idea, aris-
ing spontaneously and fully-formed (4). 
In many cases, it is often difficult to dis-
tinguish between the two senses of de-
lusional memory, since it can be difficult 
to determine how much of the reported 
event is factual. Delusional memories 
are usually intensely preoccupying and 
often bizarre, and there is some evidence 
that the perceptual characteristics of pa-
tients’ delusional memories are stronger 
than those of their real memories (5).

In the patient in the above case, we 
can determine that his memories of 
being held at gunpoint and his girlfriend 
being raped are false delusional memo-
ries. Because they arose spontaneously 
and fully-formed, they are primary de-
lusions and memory analogues of au-
tochthonous idea. Similarly, his memo-
ries of having sex with his girlfriend are 
delusions experienced as memories.

The patient’s belief that the girl he re-
ferred to was indeed his girlfriend was 
held consistently. This is likely a second-
ary delusion, understandable in the con-
text of his life-long infatuation. Déjà vu 
by itself is a fairly common phenomenon 
in healthy individuals. However, it has 
been suggested that there is a continuum 
of déjà vu, ranging from brief and fleet-
ing in healthy individuals to chronic and 
prolonged in those with schizophrenia 
(6). Déjà vu is particularly associated 
with temporal lobe epilepsy (6), and in 
the absence of an EEG on the above pa-
tient, the possibility of simple partial 
seizures remains, which may present 
solely with psychiatric symptoms.

Research on false memories in 
schizophrenia has yielded significant 
insight using the Deese-Roediger-Mc-
Dermott paradigm. In this paradigm, 
subjects are presented with a list of re-
lated words, and they are required to 
remember as many words from the list 

as possible. Each list converges on a re-
lated word that is not itself part of the 
list, called the critical lure. Typically, 
a high percentage of subjects recall 
the lure as being on the list, represent-
ing a false memory. Studies utilizing 
the Deese-Roediger-McDermott para-
digm have shown that schizophrenia 
patients are overconfident in errors and 
under-confident in correct responses 
(decreased confidence gap) (7–8). This 
leads to increased percentage of inac-
curate but confidently held memories 
(increased knowledge corruption index) 
(7–8). Furthermore, schizophrenia pa-
tients experiencing delusions recall 
twice as many false-positive memories 
compared with patients not experienc-
ing delusions and control subjects (9). 
This has been thought to be associated 
with a jumping-to-conclusions or liberal 
acceptance bias in schizophrenia spec-
trum disorders (10).

CONCLUSIONS

Primary delusions and delusional mem-
ories are common psychopathological 
features of acute schizophrenia. Under-
standing the phenomenology of psycho-
sis can enrich a psychiatrist’s diagnostic 
appreciation. Studies utilizing the Deese-
Roediger-McDermott paradigm reveal a 
decreased confidence gap and increased 
knowledge corruption index in patients 
with schizophrenia, suggesting a meta-
cognitive liberal acceptance bias.

Dr. Aftab is a second-year resident in the 
Department of Psychiatry, University Hos-
pitals Case Medical Center/Case Western 
Reserve University, Cleveland.

The author thanks Dr. Rajeet Shrestha, Se-
nior Instructor, Psychiatry, Case Western 
Reserve University School of Medicine, for 
his guidance.
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KEY POINTS/CLINICAL PEARLS

•	 Primary delusions, by definition, do 
not occur in response to another 
psychopathological phenomenon 
such as a mood disorder or hallu-
cinations; they are psychologically 
irreducible. Primary delusions are 
more common in new-onset and 
acute schizophrenia and are less 
common in chronic schizophrenia.

•	 Four types of primary delusions have 
been described: autochthonous 
idea (delusional intuition), delusional 
perception, delusional memory, and 
delusional mood/atmosphere.

•	 Delusional memory can be a delu-
sional interpretation of real memo-
ry or a delusion that is experienced 
as a memory. Delusional interpre-
tation of real memory is the mem-
ory analogue of delusional percep-
tion and therefore a Schneiderian 
first-rank symptom.

•	 Studies utilizing the Deese-Roediger-
McDermott paradigm have shown 
that in individuals with schizophre-
nia, especially in those with active 
psychosis, there is an increased per-
centage of inaccurate but confident-
ly held memories (increased knowl-
edge corruption index).
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CASE REPORT

She Loves Me Not? A Case of Erotomania

Marc Gunderson, M.D.

Erotomania is a delusional belief that 
another person, usually of higher sta-
tus, is in love with an individual (1). The 
present case report is of a middle-aged 
patient with such a delusion, as well as 
a history of schizoaffective disorder and 
polysubstance use.

CASE

“Mr. P” is a 44-year-old single, unem-
ployed, Caucasian man with a prior his-
tory of schizoaffective disorder, bipolar 
type, and polysubstance use (alcohol, 
cocaine, cannabis, methamphetamine, 
and LSD) who presented in an acute 
manic episode. At admission, the patient 
displayed pressured speech, irritable 
mood, formal thought disorder, para-
noid and grandiose delusions, suicidal 
ideation, and auditory hallucinations. 
In addition, he was religiously preoccu-
pied. He reported that he had not taken 
medications for about 6 months.

The patient’s history was significant 
for two prior suicide attempts with sig-
nificant prescription overdoses. Family 
history was noteworthy for a completed 
suicide by the patient’s mother.

Collateral information was obtained 
from the patient’s aunt, with whom he 
had been living. She revealed that he 
had recently become infatuated with 
a famous musician and had spent con-
siderable resources travelling to meet 
her at various concerts. More recently, 
the patient had given up his apartment 
and sold his belongings in preparation of 
marrying and then moving in with the 
musician. His aunt confirmed that this 
was very likely not a mutually amorous 
relationship.

Standard admission laboratory values 
were within normal limits. After a med-
ication petition was obtained by court 
order, the patient was initially treated 
with divalproex sodium extended-re-

lease (1,000 mg nightly), olanzapine (10 
mg twice daily), and clonazepam (1 mg 
twice daily). Because the patient’s psy-
chotic symptoms showed little response 
to olanzapine, oral haloperidol (5 mg 
twice daily) was substituted.

With continued pharmacotherapy, 
the patient’s affective symptoms began 
to remit. He started to talk more openly 
about the musician, which further re-
vealed how well systematized the delu-
sion had become. He revealed how the 
musician had singled him out during a 
concert with subtle looks and gestures 
that signaled he was the object of her 
affection. When irregularities in the re-
lationship were pointed out, such as he 
had never had a significant conversa-
tion with the woman yet they were to be 
married, he was quick with a rational-
ization or vague excuse.

There was considerable improve-
ment in his affective lability and thought 
disorder with complete resolution of 
suicidal ideation. The paranoid and 
grandiose delusions were reduced and 
nonintrusive; however, there remained 
no reduction in the level of the amorous 
delusion. The patient eventually agreed 
to a haloperidol decanoate injection and 
was given 100 mg intramuscularly prior 
to discharge. Given the patient’s affec-
tive stability and resolution of suicidal 
ideation, as well as the likely chronic na-
ture of his delusions, he was discharged 
on a court-ordered commitment. Dis-
charge medications included extended-
release divalproex sodium (1,750 mg 
nightly) and haloperidol decanoate (150 
mg intramuscularly each month).

DISCUSSION

Although descriptions of erotomania 
date back to Hippocrates, it was first 
made famous by the Frenchman de 
Clérambault, to whom the syndrome is 

sometimes still referred. Erotomania 
is a rare phenomenon. Indeed much of 
the literature has focused on whether 
it constitutes a distinct clinical entity, 
as de Clérambault suggested, or rather 
a symptom of other more recogniz-
able disorders (2, 3). DSM-5 continues 
to categorize erotomania as a subtype 
of delusional disorder, a diagnosis first 
described in DSM-III-R. In an article 
published in 1975, Hollender and Cal-
lahan (4) described two major subtypes. 
In primary (pure) erotomania, the am-
orous delusion is the single presenting 
symptom, while in secondary (associ-
ated) erotomania the delusion is a symp-
tom of a larger presenting condition (4). 
In a later article, Seeman (5) suggested 
classifying patients with erotomania 
in one of two categories. The first is a 
fixed group in which patients fixate on 
an object that tends to be more ordinary. 
In the second group, the delusions are 
often shorter in duration, more intense, 
focused on more powerful objects, and 
recurrent over time. In the Seeman 
study, subjects in the first group tended 
to be more psychiatrically ill and timid, 
while subjects in the second group 
tended to have better functioning and 
were more aggressive and impulsive. 
In a study published in 1985, Ellis and 
Mellsop (3) attempted to more specifi-
cally diagnose erotomania by suggesting 
nine operational criteria that need to be 
met (Table 1) (3).

More recently, Kennedy et al. (6) at-
tempted to use the criteria proposed by 
Ellis and Mellsop, as well as Seeman’s 
two categories, to classify a group of 15 
erotomanic patients. In their study, they 
found the Ellis and Mellsop criteria to 
be fairly useful. Yet in roughly half the 
cases, the sudden onset, chronic course, 
or absent hallucinations were not met. 
After modifying the criteria slightly, 
Kennedy et al. noted that all of the sub-
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jects met full criteria. They found little 
validity in the descriptive categories 
suggested by Seeman.

It is interesting to consider the pa-
tient in the above case using these dif-
ferent proposed diagnostic systems. It 
is clear given the patient’s history and 
current presentation that he would fit 
into the category of secondary erotoma-
nia. His current manic symptoms and 
his long history of paranoid delusions 
suggest that he is not suffering a single 
delusion, nor would it be most appropri-
ate to diagnose him as having delusional 
disorder, erotomanic type. The patient 

clearly fulfills seven of the original cri-
teria suggested in the model by Ellis and 
Mellsop. Using the modified criteria by 
Kennedy et al., the patient would then 
meet full criteria (Table 2). It is note-
worthy that this patient lacked the same 
three criteria that were most commonly 
missed in the study participants, per-
haps strengthening the argument that 
the original nine criteria are either too 
strict or not relevant in a significant 
number of these patients.

Perhaps more useful is to consider 
the relationship between erotomania 
and the DSM-5 psychotic and affective 

disorders. Much of the older literature 
on the topic considered erotomania as 
either a distinct delusional entity or as 
part of a larger psychotic state without 
giving much regard to its association 
with affective disorders (2–4). In a re-
view of de Clérambault’s original cases, 
Signer (7) noted that in both primary 
and secondary erotomania there were 
many indicators of mood disorder, pre-
dominately elated and grandiose states. 
Another study reported that 25% and 7% 
of participants had considerable affec-
tive features consistent with schizoaf-
fective disorder and bipolar disorder, re-
spectively (8). The study also noted that 
as a whole, the erotomanic group dis-
played more manic symptoms than the 
general delusional comparison group. In 
his review, Signer also discussed several 
studies that reported positive treatment 
results using mood stabilizers and neu-
roleptics, further suggesting a link be-
tween affective states and erotomania.

Grandiosity and hypersexuality are 
common manic symptoms that fit well 
within the context of an erotic delusion 
focused around an object of higher sta-
tus. The above patient also presented 
with religious preoccupation. It was not 
clear whether this was a result of the 
delusional object having prominent re-
ligious ties or whether the delusion was 
focused on the object because of previ-
ous religious preoccupation. While it is 
fascinating to think about the underly-
ing psychodynamics, it seems clear that 
in this patient’s case there was a defi-
nite congruency between the delusional 
state and his affective state. Given the 
close relationship between erotomania 
and affective states, it seems prudent 
to recommend that if a patient presents 
with an erotomanic delusion the clini-
cian should evaluate thoroughly for con-
current mood symptoms.

CONCLUSIONS

The debate regarding whether erotoma-
nia is a distinct clinical syndrome will 
likely continue, owing in large part to 
the rarity of cases with true erotomanic 
delusions. What is clear is that it is pos-
sible to diagnose the delusions with a 
fair degree of certainty. There also ap-
pears to be a significant relationship 

TABLE 1. The Ellis and Mellsop Model for Diagnosing Erotomaniaa

Criteria

A delusional conviction of being in amorous communication with another person.

This person is of much higher rank.

The other person had been the first to fall in love.

The other person had been the first to make advances.

The onset is sudden.

The object of the amorous delusions remains unchanged.

The patient provides an explanation for the paradoxical behavior of the loved one.

The course is chronic.

Hallucinations are absent.

a For further details, see Ellis and Mellsop (3).

TABLE 2. The Kennedy et al. Model for Diagnosing Erotomaniaa

Criteria

A delusional conviction of being in amorous communication from on object of generally 
higher social class.

The object of erotomania should be the first to fall in love and/or make the first advances.

At least two of the following must be present:

•	 Sudden onset (<7 days)

•	 The object remains unchanged

•	 The subject rationalizes the paradoxical behavior of the object

•	 Chronic course of the delusion

•	 Hallucinations should be absent or, if present, of a tactile nature clearly related to eroto-
mania

a For further details, see Kennedy et al. (6).

KEY POINTS/CLINICAL PEARLS

•	 True erotomania is a rare phenomenon.

•	 Although it is relatively straightforward to identify the delusion, the paucity of 
reported cases makes it difficult to identify whether erotomania is a distinct 
clinical entity or simply a symptom of another disorder.

•	 Erotomania appears to be associated with congruent affective states. There-
fore, it is prudent to screen for these states when the delusion is encountered.
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between this delusional state and affec-
tive disorders, including schizoaffective 
and bipolar disorders. This association 
allows a framework in which to begin 
the diagnostic process when encounter-
ing future patients with this delusion. 
Further study will be required to truly 
understand the origins of this delusion 
from a psychodynamic and psycho-
pathologic point of view.

Dr. Gunderson is a third-year resident in 
the Department of Psychiatry and Behav-
ioral Medicine, Medical College of Wis-
consin, Milwaukee.
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Test Your Knowledge Has Moved
Our Test Your Knowledge feature, in preparation for the PRITE and ABPN 
Board examinations, has moved to our Twitter (www.twitter.com/AJP_Res-
Journal) and Facebook (www.facebook.com/AJPResidentsJournal) pages.

We are currently seeking residents who are interested in submitting Board-
style questions to appear in the Test Your Knowledge feature. Selected resi-
dents will receive acknowledgment for their questions.

Submissions should include the following:
1. �Two to three Board review-style questions with four to five answer 

choices.
2. �Answers should be complete and include detailed explanations with 

references from pertinent peer-reviewed journals, textbooks, or refer-
ence manuals.

*Please direct all inquiries to Katherine Pier, Senior Deputy Editor (katherine.
pier@mssm.edu).

https://mobile.twitter.com/AJP_ResJournal
https://mobile.twitter.com/AJP_ResJournal
http://www.facebook.com/AJPResidentsJournal
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BOOK FORUM

Clinical Manual of Cultural Psychiatry,  
Second Edition

Reviewed by Siddarth Puri, M.D.

Considering the complex influence of 
culture adds another necessary layer to 
the delicate process of a psychiatric in-
terview. Dr. Russell Lim’s second edi-
tion of the Clinical Manual of Cultural 
Psychiatry highlights changes in the 
DSM-5 and establishes a new frame-
work for understanding cultural iden-
tity for psychiatrists. This manual in-
corporates new chapters expanding 
upon the definition of cultural identity 
to include women’s health, LGB issues, 
gender nonconforming and transgender 
patients, and religion and spirituality.

The first chapter describes the re-
cent DSM-5 changes around cultural 
identity and expands upon the “outline 
for cultural formulation” (OCF), which 
now includes a “cultural formulation in-
terview” (CFI). Written by early-career 
psychiatrists, this chapter explains how 
the DSM-5 sharpens the explanation of 
cultural impact on mental health while 
also providing examples of how to incor-
porate the CFI and its sample questions 
into everyday interviewing. Each subse-
quent chapter builds on this foundation 
by focusing on a specific ethnic or sexual 
minority community or another aspect 
of culture and includes examples of how 
to utilize the OCF and CFI in these com-
munities. Weaving together the histori-
cal struggles of communities and salient 
research highlighting psychiatric dis-
parities, Lim justifies why cultural psy-
chiatry remains relevant. At the end of 
each chapter, Lim recommends specific 
questions for the populations discussed 
in the chapter and an overall assessment 
that highlights potential barriers to care 
resulting from their cultural identity. He 
also created a corresponding website for 
the book, with video vignettes using psy-
chiatrists and actors illustrating the con-
cepts outlined in the book: transference/
countertransference with psychiatrists 

and patients who share similar back-
grounds; examples of how psychiatrists 
and patients with different backgrounds 
discuss cultural identity and its impor-
tance within mental health; and differ-
ent models of understanding psychiat-
ric illness. While these vignettes appear 
staged at times, they model how these 
conversations can be done successfully.

Lim and his contributors have created 
a manual that builds on the model by Ar-
thur Kleinman et al. (1) focusing on the 
eight questions that help illicit patients’ 
perspective into their illness as a founda-
tion for diving deeper into how culture 
impacts mental illness. Through focused 
questions, psychiatrists can explore top-
ics as varied as gender identity for the 
LGBT community, immigration history 
for Asian populations, and religion in the 
African American community. At the 
same time, Lim and the contributing au-
thors carefully try to remind readers of 
“the fallacy of assuming a homogenous 
explanatory model of illness with large 
ethnic blocks” (p. 325). This becomes the 
crux of the criticism that cultural psy-
chiatry often faces given the fact that 

while describing attributes and percep-
tions of mental health, it runs the risk of 
reinforcing stereotypes. Good and Han-
nah (2) offer general criticism of cultural 
psychiatry, since it can perpetuate the 
pigeonholing of patients, and they spe-
cifically “recommend that mental health 
professionals consider the local contexts, 
with greater appreciation for the diver-
sity of lived experience found among in-
dividual patients” (2, p. 219). This should 
be further emphasized when working 
with populations that straddle multiple 
cultural identities, such as the LGB im-
migrant or the transgender individual 
with a spiritual crisis. These hyphenated 
populations will continue to grow, and it 
will be important to contextualize their 
experiences holistically versus forcing 
their psychiatric concerns to fit into a ru-
bric of sample questions.

While Lim succeeds in detailing the 
revisions to concepts and models sur-
rounding cultural identity in the DSM-
5, he also (unintentionally) highlights 
the age-old tension between under-
standing culture and reinforcing stereo-
types. This book is a valuable purchase 
for early-career psychiatrists who are 
curious about understanding the impact 
culture has on mental health, as well as 
for those who want to better understand 
and thereby serve their patients.

Dr. Puri is a second-year resident in the 
Department of Psychiatry, University of 
California Los Angeles.
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Residents’ Resources
Here we highlight upcoming national opportunities for medical students and trainees to be recognized for their hard work, dedication, 
and scholarship.

*To contribute to the Residents’ Resources feature, contact Hun Millard, M.D., M.A., Deputy Editor (hun.millard@yale.edu).

OCTOBER DEADLINES

Fellowship/Award 
and Deadline Organization Brief Description Eligibility Contact Website

American Association of 
Directors of Psychiat-
ric Residency Training 
(AADPRT) awards

Deadline:
October 30, 2015

AADPRT •  Peter Henderson, M.D., Memorial Award
Best unpublished scholarly paper contributing to the field 
of child and adolescent psychiatry

•  AADPRT/George Ginsberg Fellowship
Acknowledges the excellence and the accomplishments 
of outstanding residents interested in education and 
teaching

•  International Medical Graduate (IMG) Fellowship
Designed to promote the professional growth and lead-
ership of exceptional IMG residents and fellows

•  Anne Alonso, Ph.D., Memorial Award
Best unpublished paper on psychotherapy written by a 
resident

•  AADPRT/AAPDP Victor J. Teichner Award
Designed to promote and improve the teaching of psy-
chodynamic principles of trainees in psychiatry

See AADPRT’s 
website for 
details

NA http://www.aadprt.org/

Opportunity to publish 
IPS Workshop proceed-
ings in the American 
Journal of Psychiatry 
Residents’ Journal

Deadline:  
October 31, 2015

AJP-Residents’ 
Journal

Residents and fellows are invited to publish a synopsis 
of the IPS meeting (Oct 8–11, New York) in the AJP-
Residents’ Journal. The synopsis should cover a topic 
discussed at the plenary or workshops at the meeting. 
Format: 500 words (5 references), highlight: 1) what was 
known about the topic, 2) what is new, and 3) future 
directions.

Residents and 
fellows

Editor-in-Chief: Rajiv Radhakrishnan, 
M.B.B.S., M.D.; rajiv.radhakrishnan@yale.edu

NOVEMBER DEADLINES

Fellowship/Award  
and Deadline

Organi-
zation Brief Description Eligibility Contact Website

American Psychoso-
matic Society (APS) Scholar 
Awards

Deadline:
November 1, 2015

APS Between 10 and 24 APS Scholar Awards 
are presented to outstanding abstract 
submissions where the first author of an 
accepted abstract is either a student, resi-
dent, or fellow. Each award provides mon-
etary assistance for the APS conference 
fees, travel, and hotel accommodations.

•  APS member or in the process of 
applying for membership;  •  First 
author on an abstract accepted for 
presentation at the APS Annual Meet-
ing;  •  Student or trainee enrolled in 
medical, graduate, or undergraduate 
school or in residency, internship, or 
postdoctoral fellow

NA http://www.
psychosomatic.org/
awards/

American Psychosomatic 
Society (APS) Medical Stu-
dent/Resident/Fellow Travel 
Scholarships

Deadline:
November 1, 2015

APS Scholarships are intended to assist with 
travel, hotel accommodations, and meet-
ing registration fees to the APS Annual 
Meeting. Each scholarship will include 
$500 travel funds, a complimentary 
registration to the 3-day meeting, and a 
complimentary one year membership.

Applicant must be a medical student, 
medical resident or fellow

NA http://www.
psychosomatic.org/
awards/

American Psychosomatic 
Society (APS) Minority 
Initiative Award

Deadline:
November 1, 2015

APS This award is intended to assist with travel, 
hotel accommodations, and other fees 
associated with attending the APS Annual 
Meeting.

Applicant must be an underrepre-
sented minority as defined by the 
NIH (African-Americans, Hispanics, 
Native Americans, Alaska Natives, and 
Pacific Islanders)

NA http://www.
psychosomatic.org/
awards/

APA/Lily Psychiatric  
Research Fellowship 

Deadline:
November 17, 2015 

APA This fellowship provides funding for 2 
postgraduate psychiatry trainees, under 
the supervision and guidance of his/her 
mentor to design and conduct a research 
study on a major research topic.

•  APA RFM;  •  Received M.D. or D.O. 
degree;  •  Completed residency 
training in general psychiatry or child 
psychiatry prior to time fellowship 
commences;  •  Not already an 
established investigator.

psychresearch@
psych.org

http://www.psychiatry.
org/

http://www.psychosomatic.org/awards/
http://www.psychosomatic.org/awards/
http://www.psychosomatic.org/awards/
http://www.psychosomatic.org/awards/
http://www.psychosomatic.org/awards/
http://www.psychosomatic.org/awards/
http://www.psychosomatic.org/awards/
http://www.psychosomatic.org/awards/
http://www.psychosomatic.org/awards/
mailto:psychresearch@psych.org
mailto:psychresearch@psych.org
http://www.psychiatry.org/
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Author Information for The Residents’ Journal Submissions

The Residents’ Journal accepts manu-
scripts authored by medical students, resi-
dent physicians, and fellows; manuscripts 
authored by members of faculty cannot be 
accepted. 

To submit a manuscript, please visit 
http://mc.manuscriptcentral.com/appi-
ajp, and select “Residents” in the manu-
script type field.

1.	 Commentary: Generally includes 
descriptions of recent events, 
opinion pieces, or narratives. 
Limited to 500 words and five 
references.

2.	 History of Psychiatry: Provides a 
historical perspective on a topic 
relevant to psychiatry. Limited to 
500 words and five references.

3.	 Treatment in Psychiatry: This 
article type begins with a brief, 
common clinical vignette and 
involves a description of the 
evaluation and management of 
a clinical scenario that house 
officers frequently encounter. 
This article type should also 
include 2-4 multiple choice 

questions based on the article’s 
content. Limited to 1,500 words, 
15 references, and one figure. 
This article type should also 
include a table of Key Points/
Clinical Pearls with 3–4 teaching 
points.

4.	 Clinical Case Conference: A 
presentation and discussion of 
an unusual clinical event. Limited 
to 1,250 words, 10 references, 
and one figure. This article type 
should also include a table of Key 
Points/Clinical Pearls with 3–4 
teaching points.

5.	 Original Research: Reports of 
novel observations and research. 
Limited to 1,250 words, 10 
references, and two figures. This 
article type should also include a 
table of Key Points/Clinical Pearls 
with 3–4 teaching points.

6.	 Review Article: A clinically 
relevant review focused on 
educating the resident physician. 
Limited to 1,500 words, 20 
references, and one figure. This 

article type should also include a 
table of Key Points/Clinical Pearls 
with 3–4 teaching points.

7.	 Drug Review: A review of a 
pharmacological agent that 
highlights mechanism of action, 
efficacy, side-effects and drug-
interactions. Limited to 1,500 
words, 20 references, and one 
figure. This article type should 
also include a table of Key Points/
Clinical Pearls with 3–4 teaching 
points.

8.	 Letters to the Editor: Limited 
to 250 words (including 3 
references) and three authors. 
Comments on articles published 
in The Residents’ Journal will 
be considered for publication 
if received within 1 month of 
publication of the original article. 

9.	 Book Review: Limited to 500 
words and 3 references.

Abstracts: Articles should not 
include an abstract.

Please note that we will consider articles outside of the theme.

Upcoming Themes

Psychiatry and the Humanities

If you have a submission related to 
this theme, contact the Section Editor

Vivek Datta, M.D.
(vdatta@uw.edu)

Integrated Care/ 
Mental Health Care Delivery

If you have a submission related to 
this theme, contact the Section Editor

Connie Lee, M.D.
(Connie.Lee@ucsf.edu)

Gender/Sexuality and Psychiatry

If you have a submission related to this
theme, contact the Editor-in-Chief
Rajiv Radhakrishnan, M.B.B.S., M.D. 

(rajiv.radhakrishnan@yale.edu)

Editor-in-Chief
Rajiv Radhakrishnan, M.B.B.S., M.D.

(Yale)

Senior Deputy Editor
Katherine Pier, M.D.

(Icahn School of Medicine)

Deputy Editor
Hun Millard, M.D., M.A.

(Yale)

*If you are interested in serving as a Guest Section Editor for the Residents’ Journal, please send 
your CV, and include your ideas for topics, to Rajiv Radhakrishnan, M.B.B.S., M.D., Editor-in-Chief 

(rajiv.radhakrishnan@yale.edu).

http://mc.manuscriptcentral.com/appi-ajp
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