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Psychogenic movement disorders (PMDs) often
result in disability and diminished quality of life,
yet medical therapies are presently limited and
largely ineffective. On the basis of previous
reports that transcutaneous electrical nerve stim-
ulation (TENS) is helpful for certain patients
with organic movement disorders, the authors
studied the effects of TENS in 19 patients with
PMDs, utilizing the Psychogenic Movement Dis-
order Rating Scale (PMDRS) as well as patient-
rated assessments of PMD magnitude, persis-
tence, and disability. The PMDRS Severity score
significantly improved after a mean follow-up of
6.9 months, and short duration of PMD was
found to be the only identifiable predictor of a
favorable outcome. Although the tingling sensa-
tion produced by TENS makes it poorly suited
for a controlled clinical trial, the device has a
favorable side-effect profile and is an acceptable
palliative treatment for a subset of PMD
patients.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 2011; 23:141–148)

Psychogenic movement disorders (PMDs) include
various abnormalities of motor functioning that are

not explained by an identifiable neurological disease
and that appear to result from an underlying psycho-
logical illness. Although PMDs are not included within
APA Diagnostic and Statistical Manual of Mental Dis-
orders (DSM-IV-TR),1 many patients with PMDs meet
diagnostic criteria for a somatoform disorder, such as
conversion or somatization disorder. About 3%–4% of
patients seen in subspecialty movement disorder clinics
have a PMD;2–4 yet, little is known regarding their
pathophysiology, and the absence of a defined neuro-
biology has slowed progress in PMD diagnosis, prog-
nostication, and treatment. Indeed, at present, there are
no proven therapies for PMDs, and patients often suffer
morbidity related to unnecessary and costly medical
and surgical interventions targeted toward “organic”
disorders.5,6 Since PMDs result in levels of disability
and impaired quality of life similar to neurodegenera-
tive disease,7 more effective therapies are needed.

Transcutaneous electrical nerve stimulation (TENS)
devices emit low-voltage electrical currents to the skin
and are widely used to treat acute and chronic pain
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related to various conditions, including musculoskele-
tal diseases, neuropathy, surgery, and childbirth.8,9

Although the mechanism of action and optimal param-
eters of TENS are not established, some data suggest
that TENS modulates both sensory and motor transmis-
sion within the CNS.10–12 In light of its potential to
modify motor-cortical excitability, TENS has been in-
vestigated in patients with several movement disor-
ders, including idiopathic dystonia,13–15 tremor,16 pro-
priospinal myoclonus,17,18 posttraumatic dystonia,19

and “belly dancer’s dyskinesia.”20 Although not all pa-
tients benefited from TENS,16 some, particularly those
with dystonia, did improve.13–15,17,19,20 In the present
study, we assessed the efficacy of TENS in patients with
probable or clinically-established PMDs.21 The rationale
for the study was partly based on the fact that, in sev-
eral patients with TENS-responsive movement disor-
ders, a psychogenic etiology was considered;17,19,20

these include two recently reported patients who meet
diagnostic criteria for a PMD.18 Furthermore, since
transcranial magnetic stimulation (TMS) studies have
shown that psychogenic and organic dystonia exhibit
similar neurophysiological abnormalities, as compared
with controls,22,23 it is plausible that the neuromodula-
tory effects of TENS might alleviate both disorders.
Also, patients with PMDs often have associated pain
that can be disabling and difficult to treat with standard
pain medications, and the analgesic effects of TENS
may be helpful for this symptom, as well. Finally, TENS
has not been associated with significant adverse effects,
making the anticipated risk-to-benefit ratio favorable.

METHOD

Participants
We enrolled 19 patients, age 18 or older, with a proba-
ble or clinically-established PMD, defined according to
the Fahn and Williams criteria.21 Exclusion criteria were
unwillingness to comply with the study requirements,
lactation or lack of a safe contraceptive method in
women, and presence of any implanted electrical de-
vice. All patients signed an informed consent before
entering the study, and the study protocol was ap-
proved by the Baylor College of Medicine’s Internal
Review Board for Human Research. Of patients eligible
to enroll in the study, four patients declined participa-
tion, citing geographical constraints (two patients) and
personal reasons (two patients), presumably, lack of

confidence in their diagnosis. One participant who was
enrolled had used TENS previously for pain.

Rating Scales and Evaluation Procedures
All patients underwent a semistructured interview to
assess clinical features, precipitating events, alleviating
and aggravating factors, clinical course, treatment re-
sponses, and medical comorbidities associated with
their PMD. PMD severity was prospectively assessed
via video examinations, which were later scored by a
blinded rater using the Psychogenic Movement Disor-
ders Rating Scale (PMDRS).24 Patients also ranked the
magnitude, persistence, and disability caused by their
movement disorder over the past 30 days, using a 10-
point numerical rating scale, with 10 being the most
severe. The following psychological measures were also
completed at baseline: We used the Beck Anxiety In-
ventory (BAI)25 and Beck Depression Inventory–II
(BDI–II),26 to gauge anxiety and depression. Both inven-
tories are validated, consisting of 21-self-report ques-
tions, with possible scores ranging between 0 and 63.
Scores on the BAI of �7, 15, and 25 correspond with
mild, moderate, and severe anxiety, respectively; and
scores on the BDI–II of �13, 19, and 28 correspond with
mild, moderate, and severe depression.

Using the Multidimensional Health Locus of Con-
trol Form C (MHLC),27 we evaluated the extent to
which patients believe that they can control their own
health. The MHLC is a validated 18-item self-report
instrument with five subscales (Internal, Chance,
Physicians, Others, and a Total score for the exam-
ined external variables), reflecting how strongly pa-
tients attribute health outcomes to Internal factors
(i.e., healthy behaviors) or External factors (i.e.,
chance, other people, and physicians). Scores on the
Internal and Chance subscales range from 6 to 36,
with higher scores indicating a greater belief in that
type of control. Scores on the Physician and Other
subscale range from 3 to 18, and, as previously stated,
the External subscale is a total score for Chance, Phy-
sicians, and Others.

Because psychological dissociation may be relevant
to PMDs,28 patients completed the Dissociative Experi-
ences Scale (DES).29 The DES is a validated 28-item
self-report screening questionnaire in which patients
rate the frequency of various dissociative experiences
(unrelated to alcohol or drug use); questions are framed
in a normative manner, attempting not to stigmatize the
respondent for positive responses. For this measure,
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patients were asked to mark a line anchored at 0% on
the left and 100% on the right, indicating the percentage
of time they experience the proposed statement. This
measure contains dissociative instances which are
judged to be within normal limits in day-to-day expe-
riences; cumulative scores �30 reflect a high likelihood
of pathological dissociation.30

We screened for posttraumatic stress disorder using
the Posttraumatic Stress Disorder Checklist (PCL).31,32

The PCL is a validated 17-item self-report rating scale
based upon Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV-TR) criteria. Summary scores range
between 17 and 85. Recent research studies have re-
vealed variable cutoff scores, depending on the popu-
lation under investigation and the type of trauma that
has been encountered. A cutoff of 30 points was used
for this study on the basis of previous research33 and
our sample’s high incidence of reported abuse. This
cutoff score has been shown to provide optimal effi-
ciency in identifying individuals who could benefit
from a clinical intervention.32

After the baseline assessments, a trial of TENS was
performed in the clinic via a dual-channel electrical
generator (Empi, EPIX Vt, St. Paul, MN) using 5 cm�5
cm self-adhesive electrodes. Electrodes were placed 5
cm apart over muscles that were maximally affected by
the PMD. TENS was delivered in 2-sec. trains, sepa-
rated by 2-sec. pauses, administered at a frequency of
150 Hz, similar to what has been reported in previous
studies of TENS for organic focal hand dystonia.11 Stim-
ulus strength was titrated to produce a tingling sensa-
tion in the stimulated area without muscle twitching or
pain. Thirty minutes after initiating TENS, we per-
formed a second video examination. All patients who
subjectively concluded that short-term treatment with
TENS was effective in reducing their PMD were offered
outpatient TENS therapy, administered daily for 30
minutes per day with the aforementioned settings. All
patients were asked to return to the clinic within 4
months for follow-up, at which time a third video ex-
amination was performed. At this time, patients also
reassessed PMD magnitude, persistence, and disability
over the past 30 days, using the same 10-point numer-
ical rating scale. Patients who were unable or unwilling
to return to the clinic were asked to complete the rating
scale by phone. Adverse events were prospectively re-
corded at each point of contact (in the clinic or by
phone).

Data Analysis
All rating scales were administered and scored accord-
ing to their published guidelines. The primary outcome
measure was the change from baseline in the PMDRS
score after outpatient TENS therapy. Secondary out-
come measures included change from baseline in self-
report scales of PMD magnitude, persistence, and dis-
ability. Change from baseline was analyzed by
repeated-measures analysis of variance (ANOVA). We
performed a linear regression to identify factors that
predicted a favorable outcome at follow-up. The crite-
rion for statistical significance was set at p�0.05. All
analyses were performed by SPSS 17.0.

RESULTS

Sociodemographic and baseline clinical characteristics
are provided in Table 1. On psychometric testing, 47%
met the clinical cutoff score for depression on the BDI–
II; 17% were classified as mild, 5% as moderate, and
28% as severe. One patient with severe symptoms of
depression endorsed the item, “I would like to kill my-
self;” three patients (one with moderate and two with
severe symptoms of depression) reported having
thoughts about the possibility of suicide, but never be-
ing able to carry out the act. Mild, moderate, and severe
symptoms of anxiety were reported by 22%, 33%, and
28% of patients, respectively. Few dissociation-type ex-
periences were endorsed by patients, and only one pa-
tient met clinical criteria for dissociation on the basis of
the DES. In contrast, 47% of the sample met the cutoff
score for PTSD on the PCL; 22% of the sample reported
a history of abuse, which was positively correlated with
meeting the clinical cutoff score on the PCL (p�0.001).
Results of the MHLC showed that patients perceived
internal factors as having a larger influence on their
movement than did chance (p�0.03) and others
(p�0.04).

Although 15 patients (79%) elected to continue TENS
as outpatients, only 5 demonstrated a robust (�50%)
improvement in PMDRS score during the initial trial of
TENS in the clinic. Two patients had a 20%–30% im-
provement, and two had a transient �25% worsening in
PMDS score. In the remaining 10 patients, the PMDRS
score changed �5% from baseline during the initial trial
of TENS in the clinic. Eight (42%) participants failed to
return for a follow-up assessment in the clinic, includ-
ing all four patients who had elected not to continue
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outpatient TENS. However, all patients who did not
return provided follow-up ratings of PMD magnitude,
persistence, and disability by phone. At a mean fol-
low-up of 6.9 (SD: 4.7) months, there was a significant
improvement in both PMDRS scores and all self-rated
outcome measures compared with baseline (Table 2).

All five patients who experienced a �50% improvement
during their first session of TENS had no visible abnor-
mal movements at follow-up. Linear-regression analy-
sis to determine which demographic, clinical, and psy-
chometric variables correlated with PMD prognosis in
this patient cohort found that a short PMD duration

TABLE 1. Sociodemographic and Clinical Characteristics at Baseline

Sex, M:F 3:16
Age, years, mean (SD) 39.5 (11.3)
Race, N (%) White 16 (85)

African American 1 (5)
Hispanic 1 (5)
Asian 1 (5)

Level of education, N (%) Postgraduate degree 4 (21)
Bachelor’s degree 2 (10)
Associate degreea 10 (53)
High school diploma 2 (10)
Grade school 1 (5)

Employment status, N (%) Disabled 9 (47)
Employed 6 (32)
Student 3 (16)
Homemaker 1 (5)

Marital status, N (%) Married 10 (53)
Single 6 (31)
Divorced 3 (16)

Onset of symptoms, N (%) Sudden 13 (68)
Gradual 6 (32)

PMD precipitant identified, N (%) 9 (47)
Litigation involving PMD filed, N (%) 0
Duration of symptoms, months, mean (SD) 46 (66)
History of unexplained remissions, N (%) 9 (47)
PMDs temporarily suppressible, N (%) 6 (32)
Associated pain disorder (not including

headache), N (%)
14 (74)

Previous psychiatric diagnoses, N (%)b Anxiety 14 (74)
Depression 11 (58)
Obsessive-compulsive disorder 2 (10)
Schizophrenia 1 (5)

Treated with antidepressant medication, N
(%)

13 (68)

History of abuse, N (%) None 15 (79)
Sexual 3 (16)
Emotional/physical 1 (5)

PMD phenomena, N (%)c Tremor 13 (68)
Dystonia 12(63)
Gait 7 (37)
Speech 3 (16)
Myoclonus 2 (10)
Bradykinesia 2 (10)

Psychological measures, mean score (SD) BAI 18.8 (10.6)
BDI–II 17.5 (13.6)
MHLC Internal locus of control (range: 6–36) 18.76 (8.20)

Chance (range: 6–36) 13.82 (4.99)
Others (range: 3–18) 8.82 (3.15)
Physicians (range: 3–18) 12.35 (3.04)

DES 9.97 (9.32)
PCL 35.81 (16.75)

Phenomena were assessed by the Psychogenic Movement Disorder Rating Scale (PMDRS).
SD: standard deviation; PMD: psychogenic movement disorder; BAI: Beck Anxiety Inventory; BDI–II, Beck Depression Inventory–II; MHLC:

Multidimensional Health Locus of Control, Form C; DES–II: Dissociative Experiences Scale–II; PCL: Post-Traumatic Stress Disorder Checklist.
aIncluded associate degree or college coursework without completion of a bachelor degree.
bPrevious psychiatric diagnoses were obtained per patient report because corroborating medical records were not universally available.
cCumulative frequencies exceed 100% because most patients had multiple PMD phenomena.
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best predicted a favorable outcome (��0.211 and
p�0.001). Apart from the transient exacerbation in
PMD severity noted above, no adverse effects were re-
ported during the study.

DISCUSSION

Conventional therapies for organic movement disor-
ders are usually ineffective for PMDs, and published
treatment data for PMDs are regrettably sparse.5 Mod-
est evidence supports psychodynamic psychotherapy,34

and antidepressants appear to reduce PMD severity in
patients with a comorbid mood or anxiety disorder.35

Cognitive-behavioral therapy has proven helpful for
patients with other “medically unexplained symptoms”
but has not been adequately studied for PMDs specifi-
cally.36 Some centers advocate a combination of psycho-
therapy and physiotherapy.37 In this pilot study, we
evaluated TENS both as a short-term (clinic-based) in-
tervention and as a continued (outpatient) treatment for
PMDs. We found a statistically significant improvement
in PMDRS severity scores at follow-up, attributable
largely to a complete PMD remission in approximately
one-fourth of patients. Patient-rated assessments of
PMD magnitude, persistence, and disability likewise
improved. Similar to previous studies of TENS for other
indications, we did not observe serious or permanent
adverse effects related to the therapy. Symptoms of two
patients, however, temporarily worsened during their
initial TENS trial, and further work is needed to confirm
the safety of TENS for PMDs.

The course of PMDs is more variable than most
movement disorders, and improvements in PMD sever-
ity generally are infrequent and modest,38–41 with re-
mission rates in the range of 5% to 15%.40,42,43 A more

favorable (but certainly not benign) disease course has
been reported at some movement-disorder centers, but
what might account for this variation still awaits clari-
fication.2,21,44 Previous studies suggest a better PMD
outcome in patients with a comorbid DSM Axis I dis-
order39 and in those with a positive perception of their
social situation and physician.44 Outcomes are less fa-
vorable in patients who have a personality disorder,45

experience secondary gain,39 and in those who are sus-
pected to have a factitious disorder or malingering.21,35

Age at onset46 and pending litigation39 also may influ-
ence PMD outcome, but data are conflicting.21,44,47 In
agreement with several previous studies,2,39,40,43–45,48

we found that PMD prognosis was more favorable in
patients with a shorter disease duration. Accordingly,
clinicians should aim to lessen the interval between
symptom onset and diagnosis, so that counseling and
treatment can be implemented as early as possible in
the disease course.

PMDs have been associated with depression, anxiety,
and personality disorders,2,21,40,44 but surprisingly little
else has been published regarding psychological co-
morbidities. Literature on conversion disorder in gen-
eral has found associations with previous trauma, and
common psychobiological systems may underlie con-
version disorder and posttraumatic dissociative symp-
toms.28 In our cohort, one-fifth of patients reported a
history of abuse, and half met the cutoff score for PTSD
on the PCL. We did not, however, find evidence of
significant dissociation on the DES. An earlier study of
patients with fixed dystonia, a condition that frequently
has a psychogenic basis, also failed to find notable
changes on the DES,42 whereas DES scores are elevated
in persons with psychogenic seizures.49 As psychogenic
seizures and PMDs are similar in terms of phenome-
nology, the lesser degree of dissociation in PMD pa-

TABLE 2. Clinical Outcome After Transcutaneous Electrical Stimulation (TENS)

Baseline Assessment

Follow-Upa pInstrument Before TENS
After 30-Minute Trial

of TENS

PMDRS score 35.3 (21.7) 29.7 (24.1) 11.6 (14.3) 0.02
Patient-rated PMD

severity
PMD magnitude 8.7 (2.0) 5.2 (3.6) 0.001
PMD persistence 8.8 (2.2) 5.7 (4.6) 0.003
PMD-associated disability 7.2 (2.5) 4.8 (3.7) 0.008

Results are mean (standard deviation); significance was assessed via repeated-measures ANOVA.
PMD: psychogenic movement disorder.
aFollow-up (at 6.9 [4.7] months) for patient ratings was 100% (N�19); follow-up for the Psychogenic Movement Disorder Rating Scale

(PMDRS) was 58% (N�11).
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tients may be related to the more continuous, less epi-
sodic nature of their illness. Health locus-of-control
refers to the degree of control that patients believe var-
ious factors possess over their personal health. Health
locus-of-control has prognostic relevance in many ill-
nesses, in that a greater sense of self-efficacy (internal
locus-of-control) facilitates effective coping and treat-
ment strategies.50 For example, a greater belief in per-
sonal control over one’s illness has been shown to pre-
dict a favorable prognosis in patients with chronic
fatigue syndrome and fibromyalgia, two syndromes
that often coexist with PMDs.51,52 Some studies also
have found that psychogenic or functional disorders
may be associated with a lower internal locus-of-control
when compared with healthy subjects.49 In this study,
locus-of-control scores were similar to those of a previ-
ous study of patients with organic dystonia50 and in
line with other normative data for patients with other
chronic illnesses.27 We did not find that MHLC scores
were of prognostic significance in this sample of PMD
patients, but further work in a larger population is war-
ranted.

We recognize limitations of this study, including the
small sample size, heterogeneous population, relatively
short duration of follow-up, lack of a control popula-
tion. and high drop-out rate (42% for the PMDRS). We
attempted to maximize objectivity by utilizing PMDRS
scores as our primary outcome, which were assessed by
an independent, blinded, rater. Adequate patient blind-
ing of TENS versus a placebo (sham) device would have
been inherently problematic because of the tingling sen-
sation that is generated by the electrical current.53 Fur-
thermore, although a placebo-controlled study would

be preferable, the effect of placebo in PMDs may be
more complex than in other neurological disorders.54

One goal of conducting a placebo-controlled trial is to
clarify whether a perceived treatment effect is the result
of suggestion versus a physiological effect on the spe-
cific disorder being studied. However, the placebo re-
sponse and other forms of suggestion, such as hypnosis,
are themselves routed in a neurobiology. Physicians
have long postulated mechanistic similarities between
psychogenic disorders and hypnotic states, a view that
is now being explored with functional brain imaging
and other techniques.55–58 If the PMDs and suggestion
share common neural systems, it is feasible that placebo
might correct (perhaps temporarily) the reversible neu-
rophysiologic disturbances that underlie some psycho-
genic disorders, thereby clouding the conceptual dis-
tinction between a placebo and a disease-modifying
effect.

When counseling patients regarding the use of TENS
(or other possible treatments) for PMDs, we would urge
clinicians to discuss the gaps that exist in our current
understanding of PMD neurobiology and acknowledge
the regrettable fact that no therapies are proven effec-
tive in placebo-controlled studies. Despite these limita-
tions, this study confirms that patients with a shorter
PMD duration have a more favorable prognosis and
that early intervention in the context of a supportive
physician–patient relationship is desirable, even when
treatment strategies lack a firm evidence-base.

We thank Dr. Vanessa Hinson for her guidance in scoring
the PMDRS. We thank Empi, Inc. for providing TENS units
for this investigator-initiated study.
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