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Are Patients with Psychogenic Movement
Disorders More Likely to be Healthcare
Workers?
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Abstract: Background: Reported risk factors for the development of a psychogenic movement disorder
(PMD) include young age, female gender, history of abuse, current or past psychiatric disorder, lower levels
of education and socioeconomic status, and employment as a healthcare worker. Although employment in
healthcare is included in several diagnostic criteria for PMD, as well as in many case series, this association
has never been validated.

Methods: Using the University of Maryland Movement Disorder Database (UMMDD), we identified PMD cases,
as well as patients with isolated focal dystonia as controls. An experienced movement disorder specialist
diagnosed all patients, and all cases met criteria for clinically established PMD. Demographic and
occupational histories were obtained from medical records and were supplemented by telephone interviews.
PMD cases and controls were compared using t tests/y? tests.

Results: Controls (n = 148) were older than PMD cases (n = 132), with an average age of 61.4 and 52.1 years,
respectively (P < 0.001); there were no significant differences between groups with respect to gender,
education level, and ethnicity. The proportion of healthcare workers was not significantly different between
PMD cases and controls (25% of PMD cases vs. 20% of controls; P = 0.28).

Conclusions: In contrast to traditional teaching, this investigation demonstrates that in our patient population,
patients with a PMD were no more likely to be employed as healthcare workers than patients with isolated
focal dystonia. This study calls into question the use of employment in healthcare as a reliable criterion to
support the diagnosis of PMD.

Psychogenic movement disorders (PMDs), also called functional disorder, the most common being tremor, dystonia, and

4,6,7,9-14

movement disorders, are common and often present a diagnos- myoclonus.

tic challenge.! The prevalence of PMD in the general popula- Criteria for establishing the diagnosis of a PMD was proposed

tion is unknown; most estimates suggest PMDs comprise about
2% to 3% of patients seen in movement disorder clinics® with
some estimates as high as 25%.° All types of organic movement
disorders [note: we acknowledge that PMDs are also organic
and we use the term here only for the sake of differentiation

without implying etiology| can be mimicked by a psychogenic

by Williams et al. in 1995' and have since been modified.> "’
The diagnosis is based primarily on recognizing clinical features
that are incongruous and inconsistent with an organic move-
ment disorder. Features from the history suggesting a PMD
include abrupt onset, multiple exacerbations and remissions, and

other medically unexplained symptoms.'® Reported risk factors
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for the development of a PMD include young age, female gen-
der, history of abuse, current or past psychiatric disorder, lower
levels of education and socioeconomic status, and employment

5,7,8.16,19-26
78,16 ” That healthcare workers are

as a healthcare worker.
at greater risk for development of a PMD comes from the idea
that disorders observed in the workplace are assumed by the
vulnerable patient.'®> Yet, despite its repeated mention in the

PMD  literature, based
7,8,16,18,19,21,22,25,26

largely on  anecdotal  evi-

dence, employment in healthcare has not
been validated as occurring more frequently in patients with a
PMD compared to organic movement disorders.

In a study by Kenney et al.,’’ no significant difference in
healthcare employment status was observed between patients
with essential tremor (n = 33) compared to patients with
psychogenic tremor (n = 12). This study, limited by its small
sample size, provided preliminary data disputing the
association between PMD and healthcare employment, yet
subsequent studies by this same group have continued to sug-
gest that working in healthcare is a diagnostic clue for a
PMD. "

The objective of this case-control study was to investigate
whether employment as a healthcare worker occurs more com-
monly in PMD compared to patients with an organic move-
ment disorder, for which we chose to use patients with isolated

focal dystonia as the control group.

Methods

Participant Selection

The Institutional Review Board (IRB) at the University of
Maryland, Baltimore, approved study protocols. Participants
were selected from the IRB-approved University of Maryland
Movement Disorders Database (UMMDD). The UMMDD
records diagnostic, demographic, medical, and quality-of-life
measures for all patients seen at the University of Maryland
Movement Disorder Clinic. Additionally, approximately 80% of
these patients also consented to be included in the research
component of the UMMDD, agreeing to have their informa-
tion used for research and to be contacted for future research
purposes.

At the time of this study, the UMMDD included patients
who had been seen at the University of Maryland Movement
Disorder Clinic between January 2003 and July 2011. Using the
UMMDD, potential PMD cases and controls were identified
and medical records were examined to obtain contact informa-
tion, date of birth, date of initial clinic visit, and diagnosis.
PMD cases were eligible for participation if they were coded in
the database as “psychogenic” and had a diagnosis of a PMD in
their medical record. Patients with isolated focal dystonia were
chosen as controls because this population is most similar to the
PMD population with respect to age and sex, compared to
other organic movement disorders in our database. Further-
more, isolated focal dystonia usually develops independently of
a patient’s occupation. Patients whose focal dystonia was

possibly related to their occupation (e.g, musician’s dystonia)
were excluded.

Collection of Occupational
History

After PMD cases and controls were identified, available demo-
graphic, educational, and occupational data were collected using
the UMMDD and patient medical records. Our clinic question-
naire, completed by the patient at the initial visit, includes a
question about occupation. To obtain a more detailed account
of occupational history, we attempted to contact all living PMD
cases and controls.

Participants were sent a letter explaining the purpose of the
study and were given the opportunity to opt out by returning a
de-identified, prestamped, preaddressed postcard. Two weeks
after sending the initial letter, we attempted to contact partici-
pants who had not returned the opt-out postcard. Participants
who were contacted by telephone were reminded about the
objective of the study and were asked to provide verbal
consent. If consent was given, the participants were asked the
following questions:

1Where you employed at the time of your visit to the Univer-
sity of Maryland Movement Disorder Clinic?

2What is your current and/or past occupation?

3Have you ever worked as a healthcare professional or in a

healthcare setting?

Participants were considered to be or to have been a health-
care worker if they answered “Yes” to question 3 and could
provide a description of an occupation agreed on by the
research staff to be in the healthcare field. We classified health-
care workers as primary providers or healthcare administrators
based on the occupational description provided by the
participant.

Data Analyses

The data analysis for this paper was generated using SAS soft-
ware, Version 9.3 of the SAS System for Windows. (Copyright
2000-2010 SAS Institute Inc. SAS and all other SAS Institute
Inc. product or service names are registered trademarks or
trademarks of SAS Institute Inc., Cary, NC.) Data collected
from interviewed and reviewed participants were analyzed using
descriptive statistics, f tests, and y° tests. Analogous secondary
analyses were performed using only data collected from inter-
viewed participants.

Results

PMDs accounted for 3.2% of initial visits to the University of
Maryland Movement Disorder Clinic. Using the UMMDD,
152 PMD cases and 189 controls were identified and met crite-
ria to participate in the study (Fig. 1). Opt-out postcards were
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Dystomia controls assessed tor ehgibility (n=197)
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Met inclusion criteria (n=189)

Excluded:
Declined to participate by mail (n=42)

Attempted to contact by phone (n=147)

Could not be interviewed (n=50)
Deceased (n=7)
Declined to participate by phone (n=7)
Listed phone number was incorrect (n=36)

Dystonia controls unable to
be interviewed with available
demographic, educational,
and occupational data (n=51)

——

Dystonia controls interviewed or reviewed
(n=148)

Dyslonia controls nterviewed (u—97)

PMD cases assessed for eligibility (n=174)

Excluded:
Did not meet inclusion criteria (n=22)

Met inclusion criteria (n=152)

Excluded:
Declined to participate by mail (n=25)

Attempted to contact by phone (n=127)

Could not be interviewed (n=74)
Deceased (n=3)
Declined to participate by phone (n=17)
Listed phone number was incorrect (n=54)

PMD cases unable to he
interviewed with available
demographic, educational,

and occupational data (n=79)

—

PMD cases interviewed or reviewed
(@=132)

PMD cases iulerviewed (u—53)

Figure 1 Enrollment diagram of dystonia controls and psychogenic movement disorder (PMD) cases from the University of Maryland

Movement Disorders Database (UMMDD).

mailed back by 25 PMD cases and 42 controls. From our initial
sample, we attempted to contact 84% (n = 127) of the PMD
cases and 78% (n = 147) of the controls, and successfully inter-
viewed 35% (n = 53) of PMD cases and 51% (n = 97) of con-
trols. A total of 79 PMD cases and 51 controls were unable to
be interviewed by phone but had available demographic, educa-
tional, and occupational data in the chart and/or database.
Combining interviewed and reviewed participants, our final
sample included 132 PMD cases (87% of eligible cases) and 148
controls (78% of eligible controls).

The subtype of PMD or isolated focal dystonia was noted for
PMD cases and controls with some participants having multiple
subtypes. For the 132 PMD cases, subtypes included psy-
chogenic gait (13%, n = 20), psychogenic dystonia (8%,
n = 13), psychogenic myoclonus (15%, n = 23), psychogenic
tremor (50%, n = 79), and other (15%, n = 24). For the 148
controls, subtypes included blepharospasm (14%, n = 23), cervi-
dystonia  (51%, n = 87),
mandibular dystonia (8%, n = 14), spasmodic dysphonia (10%,
n = 17), writer’s dystonia (12%, n = 20), and other (5%, n = 9).

Controls were older than PMD cases, with an average age of

cal/craniocervical orofacial/oro-

61.4 and 52.1 years, respectively (fuf = 278, n = 280) = 5.97,
P < 0.001). There were no significant differences between the
groups with respect to gender, education level, and ethnicity
(Table 1).

64 MOVEMENT DISORDERS CLINICAL PRACTICE

Of the PMD cases, 25% (n = 33) had, at least at some
point, been employed in the healthcare field compared to 20%
(n = 29) of controls (Fig. S1). The proportion of healthcare
workers was not significantly different between PMD cases
and controls (%@ = 1, n = 280 = 1.18, P=0.28). Of the 33
PMD cases who had been healthcare workers, 48% (n = 16)
were primary providers and 52% (n = 17) were healthcare
administrators. Of the 29 controls who had been healthcare
workers, 45% (n = 15) were primary providers and 55%
(n = 16) were healthcare administrators (Fig. S2). The distri-
bution of healthcare workers, subdivided into provider and
administrative roles, was not significantly different between
PMD cases and controls (7(2(‘1{ =1, n=02 =008, P=0.77).
Furthermore, the distribution of healthcare workers, subdi-
vided into provider and administrative roles, and non-health-
care workers (Fig. 2) was not significantly different between
PMD cases and controls (Xz(df =2 =280 = 1.27, P=0.53).
Finally, there was no significant difference in the proportion
of healthcare workers within each PMD subtype compared to
controls, although the numbers of each type were small (Table
S1).

To validate that results were not distorted by the inclusion of
participants who were not interviewed for additional occupa-
tional information (i.e, reviewed PMD cases and reviewed con-
trols), analogous secondary analyses were performed using only
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TABLE 1 Demographics of Dystonia Controls and Psychogenic Movement Disorder (PMD) Cases

Demographic Interviewed and Interviewed and P Interviewed Dystonia Interviewed P
Reviewed Dystonia Reviewed PMD Controls (n = 97) PMD Cases
Controls (n = 148) Cases (n = 132) (n =53)
Age <0.001 <0.001
Mean (SD) 61.4 (12.4) 52.2 (13.5) 62.3 (12.1) 52.2 (12.5)
Gender, n (%) 0.52 0.88
Male 43 (29) 43 (33) 30 (31) 17 (32)
Female 105 (71) 89 (67) 67 (69) 36 (68)
Education, n (%) 0.91 0.57
High school or less 58 (39) 55 (42) 33 (34) 14 (26)
College or trade school 56 (38) 51 (39) 31 (32) 23 (43)
Advanced degree 32 (22) 24 (18) 29 (30) 14 (26)
No information 2 (1) 2 (2) 4 (4) 2 (4)
Race, n (%) 0.11 0.19
Caucasian 122 (82) 101 (77) 78 (80) 38 (72)
African American 22 (15) 18 (14) 15 (15) 8 (15)
Hispanic 1(1) 1 (1) 0 (0) 1(2)
Multiple 2 (1) 4(3) 2 (2) 1(2)
No information 1(1) 8 (6) 2 (2) 5 (9)

SD, standard deviation.

Interviewed and Reviewed
Dystonia Controls (n=148)

10.8%
(n=16)

p=0.53

12.9%
(0=17)

Interviewed and Reviewed
PMD Cases (n=132)

# No Healthcare
Employment

= Healthcare
Employment -
Provider
Healthcare
Employment -
Administrative

Figure 2 Distribution of healthcare workers, subdivided into provider and administrative roles, and non-healthcare workers, among
interviewed and reviewed dystonia controls and psychogenic movement disorder (PMD) cases. (3% - 2 n = 280) = 1.27, P = 0.53).

data collected from interviewed participants. Interviewed con-
trols were older than interviewed PMD cases with an average
age of 62.3 and 52.2 years, respectively (fr = 148, n = 150
= 4.86, P <0.001). There were no significant differences
between the groups with respect to gender, education level,
and ethnicity (Table 1).

Of the interviewed PMD cases, 34% (n = 18) indicated that
they had, at least at some point, been employed in the health-
care field, compared to 26% (n = 25) of interviewed controls
(Fig. S3). The proportion of healthcare workers was not signifi-
cantly different between interviewed PMD cases and inter-
viewed controls (Xz(df =1, n =150 = 1.12, P = 0.29). Of the 18
interviewed PMD cases who had been healthcare workers, 28%
(n = 5) were primary providers and 72% (n = 13) were health-
care administrators. Of the 25 interviewed controls who had
been healthcare workers, 48% (n = 12) were primary providers

and 52% (n = 13) were healthcare administrators (Fig. S4). The
distribution of healthcare workers, subdivided into provider and
administrative roles, was not significantly different between
controls
(X2<df =1, n =43 = 1.79, P = 0.18). Furthermore, the distribu-
tion of healthcare workers, subdivided into provider and

interviewed ~ PMD cases and  interviewed

administrative roles, and non-healthcare workers (Fig. 3) was
not significantly different between interviewed PMD cases and
interviewed controls (Xz(df — 2 =150 = 3.03, P=0.22).

Discussion

Our results demonstrate that patients with a PMD were no
more likely to have been employed in the healthcare field than
patients diagnosed with the organic movement disorder, isolated
focal dystonia. These results are consistent with the findings of

doi:10.1002/mdc3.12351
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Interviewed Dystonia Controls (n—97)

12.4%
(0=12)

p—022

Interviewed PMD Cases (n—53)

9.4%
(0=5)

m No Healtheare
Employment

= Healthcare
Employment -
Provider
Iealthcare
Employment -
Administrative

Figure 3 Distribution of healthcare workers, subdivided into provider and administrative roles, and non-healthcare workers, among
interviewed dystonia controls and psychogenic movement disorder (PMD) cases. (3% - 2, n = 150) = 3.03, P = 0.22).

Kenney et al.,”” in which no significant difference in healthcare
employment status was observed among patients with essential
tremor and patients with psychogenic tremor. Yet many authors
continue to list employment in healthcare as a hint or clue sug-
gesting a PMD.75:16:18:19.212225.26

The origin of the suggestion that PMD patients are more
likely to be employed in healthcare is unknown. The earliest
mention of such an association lists “Employed in allied health
professions” in a table entitled, “Other medical factors suggest-
ing psychogenic tremor” by Koller et al.'” By 2009, “Employed
in allied health professions” was still listed as a diagnostic clue
but was qualified as “infrequent,” suggesting that some doubt
had been cast on the validity of this association.'®

In 2006, Shill and Gerber proposed the idea of disease modeling,
which suggested that previous exposure to neurological disease
was a risk factor for the development of PMD."> Comparing dis-
ease exposure status in 29 psychogenic cases to 50 unmatched con-
trols with an organic movement disorder, they found that 55% of’
psychogenic cases reported previous exposure to neurological dis-
ease versus 24% of control patients (P = 0.01)."

The results presented here are from the largest PMD case-
control study to date to investigate the traditional teaching that
employment in healthcare is indeed more common in patients
with a PMD and, as such, is a reliable supporting criterion.
That we did not find such an association suggests that this
clinical feature should be viewed with skepticism. Furthermore,
the lack of a difference between patients with a PMD and
those with organic focal dystonia suggests that reliance on
employment in healthcare has the potential to lead to a misdi-
agnosis of a PMD. Similarly, Espay and Lang have also sug-
gested recently that many of the traditional historical clues for
a PMD are not reliable, although they did not specifically
address employment in healthcare.'” Instead, they suggest that
the diagnosis of a PMD should rest predominantly on clinical

66 MOVEMENT DISORDERS CLINICAL PRACTICE

phenomenology and should be made only by movement disor-
der specialist.

The large number of patients with a PMD is a strength of
our study, as is the thorough occupational history obtained by
phone interview. A weakness is that most of the occupational
history obtained in the medical record and database was limited.
Yet, because no difference in healthcare employment was found
comparing those reached by phone and those not, it suggests
that we were unlikely to have underestimated the number of
participants employed in healthcare. It is possible that using a
different control group would have yielded a different result,
but we chose isolated focal dystonia because, among the various
movement disorders, it is most similar to patients with a PMD
in terms of gender and age. It is possible that referral bias influ-
enced the number of healthcare workers in our PMD and con-
trol group and, as such, these results may not generalize to all
patients with PMD. The vulnerabilities and precipitants for
development of a PMD remain unknown, but this study sug-
gests that disease modeling through employment in healthcare is

not likely to play a significant role.
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workers among interviewed and reviewed dystonia controls and
psychogenic movement disorder (PMD) cases. (Xz(df: 1,0 =280) =
1.18, P = 0.28.)

Figure S2. Distribution of healthcare workers, subdivided
into provider and administrative roles, among interviewed and
reviewed dystonia controls and psychogenic movement disorder
(PMD) cases. (X*@r = 1, n = 62 = 0.08, P = 0.77.)

Figure S3. Distribution of healthcare and non-healthcare
workers among interviewed dystonia controls and psychogenic
movement disorder (PMD) cases. (Xz(df =1, n=150 = 1.12,
P=10.29)

Figure S4. Distribution of healthcare workers, subdivided
into provider and administrative roles, among interviewed dys-
tonia controls and psychogenic movement disorder (PMD)
cases. (X°@f = 1. n = 43 = 1.79, P = 0.18.)

Table S1. Distribution of Healthcare Workers Among Inter-
viewed and Reviewed Psychogenic Movement Disorder
(PMD) Cases Within Each PMD Subtype, Compared to the
Distribution of Healthcare Workers Among Interviewed and
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