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Occupational therapy for functional neurological
disorders: a scoping review and agenda for research
Paula Gardiner, Lindsey MacGregor, Alan Carson, and Jon Stone*

Centre for Clinical Brain Sciences, University of Edinburgh, Western General Hospital, Edinburgh, United Kingdom

Functional neurological disorders (FND)—also called psychogenic, nonorganic, conversion, and dissociative disorders—
constitute one of the commonest problems in neurological practice. An occupational therapist (OT) is commonly
involved in management, but there is no specific literature or guidance for these professionals. Classification now
emphasizes the importance of positive diagnosis of FND based on physical signs, more than psychological features.
Studies of mechanism have produced new clinical and neurobiological ways of thinking about these disorders. Evidence
has emerged to support the use of physiotherapy and occupational therapy as part of a multidisciplinary team for
functional movement disorders (FMD) and psychotherapy for dissociative (nonepileptic) attacks. The diagnosis and
management of FND has entered a new evidence-based era and deserves a standard place in the OT neurological
curriculum. We discuss specific management areas relevant to occupational therapy and propose a research agenda.

Received 6 August 2017; Accepted 25 September 2017

Key words: Functional neurological disorders, occupational therapy, psychogenic, conversion disorder, nonorganic, functional disorders, nonepileptic,
seizures, functional movement disorders.

Introduction

Functional neurological disorders (FNDs)—also called
psychogenic, nonorganic, and conversion disorders—
refer to such neurological symptoms as limb weakness,
tremor, or seizures that are genuine but not explained by
organic illness. It is a surprisingly common clinical
presentation, especially in neurological services.1 The
prognosis for these patients is often poor.2,3

In recent years, there has been a sea change in the way
that health professionals consider these problems with
respect relation to etiology, mechanism, and positive
diagnosis (rather than being a diagnosis of exclusion).
Evidence is now emerging for multidisciplinary treatment
including occupational therapy,4–7 and for individualized
physiotherapy,8,9 but the topic has a low profile in OT
training curricula, and there is no published material on
the specific role of the OTwith these patients.

The present article offers an introduction and review
of FNDs for OTs. We synthesize and critically review the
literature regarding the types of therapy that OTs may
become involved with. We discuss a practical approach

for OTs, including such areas as the role of disability aids
and home adaptations. Two case studies are presented to
highlight unique treatment techniques. Finally, we make
some proposals for further research to better define the
role of occupational therapy in the management of this
common condition.

Defining and Understanding Functional Neurological
Disorders

The terminology in this area can be confusing, and is
broadly divided as follows:

▪ Terms that suggest a purely psychological etiology
such as “psychogenic,” “conversion disorder” (from the
Freudian idea that stress is converted into a symptom),
and “somatization.” Conversion disorder was the
dominant model during the 20th century.

▪ Terms that emphasize what the problem is “not” (e.g.,
nonorganic, nonepileptic, and medically unexplained).

▪ Terms focusing on mechanism, including “functional”
(used in the DSM–5) and “dissociative” (used in the
ICD–11).

Psychological factors are often of key importance but are
not always present. This is reflected in the DSM–5
diagnostic criteria for FNDs in which a “recent stressor”
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is no longer required to make the diagnosis.10 In the
present article, we will use the terms “functional” and
“dissociative” as terms that, in our view, more easily
allow for a biopsychosocial perspective tailored to the
individual.

Functional movement disorders include limb weak-
ness, tremor, dystonia, and gait disorders. They are not
diagnoses of exclusion. Instead, they are characterized by
positive clinical features on examination of motor
patterns that are inconsistent with an organic etiology,
such as Hoover’s sign and a tremor entrainment test,
discussed further below.

Dissociative seizures usually resemble epileptic
seizures with limb shaking, or they may resemble
syncope (fainting) and can be defined as “episodes of
impaired self-control associated with a range of motor,
sensory, and mental manifestations.”11

Epidemiology

FNDs are common in neurologic practice and rehabilita-
tion services. They were the second most common
reason for seeing a neurologist, accounting for 16% of
3,781 new outpatients in one study covering all
neurology services in Scotland.1

A study of functional limb weakness found an appro-
ximate minimum annual incidence of 4–5 per 100,000,12

a similar incidence as that of multiple sclerosis. Dissocia-
tive seizures account for around 1 in 7 first visits to a
seizure clinic.13 FNDs are more common in women for
most types of symptoms occurring at any age after
mid-childhood. For these, peak incidence is in the
mid-20s for dissociative seizures and in the late 30s
for FMD.14

Compared with patients suffering from disease
pathology, patients with functional disorders suffer from
similar physical disability but increased distress and
social isolation. They are only slightly more likely to be
receiving disability-related state financial benefits.15,16

Etiology and mechanism

The etiology of FNDs is best understand within a
biopsychosocial framework of multiple predisposing,
precipitating, and perpetuating factors (Table 1).17

Importantly, there is significant heterogeneity among
patients. Some have evidence of psychological trauma,
which can help to understand their symptoms but is
rarely the sole explanation, in the same way that smoking
is rarely the only cause of stroke. Others present with
similar symptoms but without psychological risk factors
—for example, after experiencing a physical injury.
There is no “one-size-fits-all” model.

Studies have shown that many FND patients tend to
reject psychological factors as potentially causal factors

even when they may be relevant, which has important
implications for treatment. The reasons for this are
complex and include both patient-related factors as well
as health services and societal tendencies to dismiss
patients perceived to have “psychosomatic complaints.”18

Successful engagement of FND patients often depends
on relinquishing rigid notions that the cause or
treatment of the disorder is exclusively psychological.

In new models of functional disorders, there is an
equal emphasis on understanding the mechanism as
well as the background risk factors. In FND patients,
there is often an identifiable event at the onset, such
as a physical injury or a panic attack with hyper-
ventilation (which often induces unilateral sensory
symptoms).19

Current models emphasize the importance of these
experiences in triggering a state of abnormal focused
attention, which is then promoted by both internal
beliefs (e.g., “I am having a stroke”) and external
information (e.g., paramedics saying “You are having
a stroke“). Many patients with dissociative seizures,
regardless of their vulnerability, appear to develop
seizures as a conditioned response to a brief “panic” type
of arousal experience.20,21 Panic symptoms (such as
hyperventilation, feeling hot or scared) are more
prevalent in dissociative seizures (80%) compared to
generalized epileptic seizures (35%).20 Additionally, the
involuntary experience of a dissociative seizure tempora-
rily removes the patient from the experience of this
unpleasant arousal, just as someone with a panic attack
leaves a cinema to relieve their distress. In this model,
the seizure is a dissociative experience that is an adaptive
and involuntary mechanism that relieves unwanted
arousal and panic symptoms.

Functional imaging studies and neurophysiology
are also revealing that FND patients do have abnormal-
ities of nervous system function, which are different to

TABLE 1. A range of potential risk factors for FND. Patients vary
widely in how relevant these various factors are and none are
essential

Predisposing Precipitating Perpetuating

∙ Female sex
∙ Younger age
∙ Emotional & Personality
Disorders

∙ Coexistence of health issues
∙ Difficulties in interpersonal
relationships

∙ Stressful life events
∙ Adverse childhood experience
∙ Exposure to similar symptoms
among friends or family

∙ Probable genetic vulnerability

∙ Medical illness
∙ Physical Injury
∙ Panic attack
∙ Life events

∙ Biologic factors e.g CNS
plasticity

∙ Psychological e.g abnormal
illness belief

∙ Social factors such as
secondary gain

∙ Diagnostic uncertainty
∙ Receiving health benefits
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neural changes seen in individuals pretending to have
the same symptoms.22,23

Positive diagnosis based on physical assessment

New diagnostic criteria for FNDs, including the DSM–5,
highlight that a reliable diagnosis should be based
primarily on typical positive features upon physical
assessment.24 Although physical diagnosis is not the role
of the OT, it is essential that everyone in the multi-
disciplinary team understand how the diagnosis is made.
Early stages of all types of therapy involve education about
the diagnosis and preferably an ability to demonstrate
these positive features to the patient.

Functional Movement Disorders

Research studies support the reliability of existing signs,
including:

▪ A typical “dragging” gait of functional leg weakness,
with the forefoot in contact with the ground (Figure 1)
(see case study 1).12,25

▪ A fixed dystonic posture seen in functional dystonia,
typically an inverted and plantarflexed foot
(Figure 2).26

▪ Hoover’s sign (Figure 3) for functional limb weakness.
Weakness of hip extension that returns to normal with
contralateral hip flexion against resistance.25

▪ The tremor entrainment test for functional tremor,
where the tremor disappears transiently or changes
in rhythm when copying movements made by the
examiner.27,28

Dissociative (nonepileptic) seizures

A metaanalysis of signs during video EEG identified the
following positive signs of a dissociative seizures versus
generalized epileptic seizure:29

▪ long duration of attacks (i.e., more than 3 minutes)
▪ prolonged sudden motionless unresponsiveness (e.g.,

>2 minutes)
▪ closed eyes (especially if resisting eye opening)
▪ crying during/immediately after an attack
▪ memory of being in a seizure

Evidence for Treatment of FNDs

The last few years have brought exciting developments
in terms of evidence for treatment of FNDs. Treatment
evidence encompasses multidisciplinary rehabilitation4–6

and physical therapy8,9 for functional movement disorders
as well as psychological therapies where the evidence is
predominantly for dissociative seizures.30–32

Explanation

Most clinicians in this area emphasize the importance of
spending time explaining the nature of the diagnosis.18

Typically, this step is often experienced as difficult
by health professionals partly because clinicians often
emphasize what the disorder is not (e.g., nonepileptic

FIGURE 1. Functional leg weakness: typical external rotation at the hip and
dragging of the foot.

FIGURE 2. Bilateral Functional Leg Dystonia with typical internally rotated
hip on right and bilateral fixed posture inverted ankles.
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attacks), conduct normal tests, and then leap to
assumptions about psychological etiology. An initial
approach that mirrors more usual explanations in a
medical setting is often more successful. This emphasizes
the genuine and potentially reversible nature of the
disorder, focuses on mechanism, and provides a positive
diagnostic label as a signpost for further information.

A team member, for example. who can demonstrate
supportively to patients that their movement can be
transiently normal during these tests can provide a powerful
way of convincing them of the diagnosis and helping them
understand their symptoms.33 Explanation can be usefully
supported by online resources (e.g., www.neurosymptoms.
org, www.fndhope.org, www.fndaction.org.uk )

Physical and multidisciplinary therapy for FNDs

We searched for recent studies of treatment for FNDs
from an existing systematic review search strategy34

updated to 31 December 2016 (PubMed). We selected
the highest-quality studies for Table 2.

In 2015, a group of UK physiotherapists, neurologists,
and psychiatrists collaborated to produce detailed con-
sensus recommendations on the nature, content, and
intensity of physiotherapy for functional motor disor-
ders.34 This approach, which is different from using a
generic “neuro” approach, emphasizes the importance of
a consistent and supportive team approach to positive
diagnosis and the process of explanation, reducing
abnormal self-directed attention by distraction techniques
and breaking down learned patterns of abnormal move-
ment to then retrain normal “automatic” patterns. It also
recognizes the importance of entwining education and

psychological approaches. Much of the therapy described
is behavioral in nature and focuses on a graded approach
to increasing activity levels, as used in conditions such as
chronic fatigue syndrome,36 and could be reproduced by
other allied health professionals, including OTs. Subse-
quent cohort studies and a recent randomized controlled
trial (RCT) of these consensus recommendations have
provided highly promising outcomes, even in patients
with long-duration symptoms.8,9

The literature on multidisciplinary rehabilitation is
mostly on patients with long-duration symptoms in
tertiary centers but nonetheless describe potentially
good outcomes in some patients. In a delayed-treatment
randomized trial from Norway, 60 patients with func-
tional gait disorder (mean duration=9 months) were
admitted to a regional rehabilitation unit for MDT
including sports therapy.6 Patients achieved high levels
of independence and mobility sustained a year after
treatment. Many patients returned to work, and no
patients used aids or wheelchairs at follow-up, reinfor-
cing the need to delay aid provision.

One study of an inpatient FND treatment program in
London described a combination of cognitive behavioral
treatment and physical therapy with behavioral activation.37

Occupational therapy was the most popular component of
this treatment among participants (Figure 4). See case 1
for an example of a rehabilitation approach.

Psychological Treatments of FNDs

The past few years have yielded RCT data for psycho-
logical therapy in FND patients. The results of an RCTof
brief cognitive behavioral therapy (CBT)-guided self-help

FIGURE 3. Hoovers sign is an example of a positive clinical sign of functional weakness that can be shared with the patient to aid understanding of the
diagnosis and a concept of reversibility in treatment. Left: Test hip extension – it is weak; Right: Test contralateral hip flexion against resistance – hip
extension has become strong.
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for various FNDs (n= 127)38 and liaison psychiatry input
(n=23)39 have been cautiously positive. In patients
with dissociative seizures, an RCT of 66 patients found
that CBT plus standard medical care (SMC) was superior
to SMC alone,31 with a maintained effect at 6 months.

In this study, a 12-session manualized CBT included:
interrupting warning signals of the seizure, engaging
patients in reducing safety behaviors/avoidances, and
managing unhelpful thoughts for seizure control, mood,
and self-esteem issues (case 2). Another RCT of CBT-
informed psychotherapy in 38 patients with dissociative
seizures was also promising.32 A larger and better-
powered RCT is also now underway.40

The Importance of Occupational Therapy in FNDs

What can occupational therapists uniquely contribute to FNDs?

An occupational therapist’s dual training in physical health
and mental health, and their focus on the activities of daily
living (ADL) rather than diagnosis, make them uniquely
placed to provide valuable interventions for FND patients,
a disorder that sits at the interface between neurology and
psychiatry. In such settings as acute wards and community
rehabilitation teams and within social work services, the
primary aim may be provision of adaptations and aids for
the home to enable independence. In all these roles,
knowledge of FNDs may influence a change in current
practice.

The existing treatment literature highlights the
efficacy of many techniques familiar to the OT: combi-
ning physical and psychological therapy,41 behavioral

physical activities including graded activity/activity
analysis,4 coping/problem-solving strategies, and retrain-
ing abnormal movement patterns during ADL.35

The OT’s assessment in FNDs

We suggest a focus on the following areas for FNDs:

▪ Comprehensive list of symptoms, including prompts
about fatigue, pain, sleep, and memory symptoms
if not volunteered.

▪ 24-hour routine inspection, especially for boom and
bust behavior, interest in and enjoyment of activities
and level of support from others.

▪ Current reliance (and possibly overreliance) on
adaptations and aids.

▪ Gaining a clear understanding of the level of
confidence of patient, family, and friends in the
diagnosis of an FND, including engagement with
self-help material.

▪ Obstacles to rehabilitation, including: comorbid
psychological or physical conditions, work and home
social stressors/reinforcers, while being careful to
accept if not present.

▪ Identifying achievable goals for treatment.
▪ Providing a formulation for the patient emphasizing

a positive diagnosis.

Aids/adaptations

The provision of aids and assistive equipment is an
important part of occupational therapy programs, but
this may harm as well as help the FND patient. Currently,
treatment approaches for FNDs emphasize avoiding aids
and adaptations in a patient confident about the diagnosis
and engaging actively with rehabilitation, as such aids can
encourage unhelpful compensatory movement patterns.
In patients unable to engage in treatment, aids may be

Case 1: Physiotherapy and Occupational Therapy with a Cognitive Behavioral
Flavor for a Functional Movement Disorder

A 28-year-old woman working full-time presented to rehabilitation services with
hand and leg weakness saying that they didn't feel “part” of her (i.e.,
dissociation). There was neck and arm pain following an upsetting recent car
crash and workplace bullying but no other neurological or psychological history.

She had positive Hoover's sign of the lower limb (Figure 4), and she dragged her
left leg with the foot externally rotated (Figure 1). Other investigations including
MRI brain and spine were normal. The patient was given a positive FND diagnosis
with an explanation of how the signs informed diagnosis and the potential for
reversibility, and was directed to self-help.

Therapy emphasized “retraining” to promote automatic movement34—for
example: highlighting a “corrupted” forward gait but “preserved” backward gait,
in keeping with a “software” problem rather than a “hardware” problem. In
addition, throwing a softball toward the weak hand, eliciting new “automatic”
finger movement; encouraging the patient to use distraction when they walk or
carry out activities, with things like singing, using a games console, and playing
football. Hands-on treatment was kept to a minimum. Aids were actively
discouraged with open discussion of the risks of falling.

Prior plans for a stairlift and bath aids were suspended. The patient slowly
improved over a 4-month period with several relapses. They were assisted back to
work with the help of occupational therapy, including education of her employer.

Case 2: Cognitive Behavioral Therapy (CBT) for Dissociative Seizures

A 24-year-old man had a 3-year history of blackouts occurring once or twice per
week characterized by motionless unresponsive episodes lasting up to 45 minutes
with eyes closed. The patient experienced “warning symptoms” of feeling hot and
dizzy and sweating prior to the onset of the seizure, which were “uncomfortable”
but without explicit anxiety. The patient described fear of injury during a seizure
and going out alone and had stopped participating in such activities as rugby
and college.

OT-led 12-session CBT initially involved agenda and homework setting,
consolidating the diagnosis, and orientating the patient to the CBT model.
Distraction and refocusing techniques during the attack prodrome helped to start
to delay the onset of episodes. As treatment progressed, the patient began to
identify feelings of anxiety linked to the onset and maintenance of the events.
Graded exposure was used to work on behavioral goals (e.g., to travel
independently and socialize with friends and family). Steps were identified in a
return to work, and barriers were problem-solved. By session 11, his seizures had
diminished in frequency to once every 2 months with less anxiety as well as a
return to employment and social activities.
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unavoidable and improve independence. We suggest
reviewing the patient’s level of confidence of the diagnosis
to see if previous treatment steps (including explanation,
psychotherapy, and physiotherapy) need to be revisited
before heading in the direction of potentially long-term
disability. Involving the patient transparently in this
decision allows these potential negative consequences
to be highlighted.33

Plans to reduce reliance on or to stop using an aid
may lead to conditioned anxiety or a panic response.

This is often not articulated but demonstrated by a
sudden increase in symptoms either during discussion
or when the aid is first out of reach. This can be tackled
by education to help along with insight followed by
behavioral desensitization.

Family, Friends, and Caregivers

Similar principles relating to aids and adaptations may
apply in relation to family, friends, or formal caregivers

TABLE 2. Studies of Physical Therapy and Multidisciplinary Therapy (MDT) involving Occupational Therapy for Functional Movement/Motor Disorders
(studies n> 10). OP= Outpatient, IP= Inpatients, ADL= Activities of Daily Living

Study N Mean
Duration

Study design Treatment Outcome

Physical Therapy Alone
(8) 60 5.8 years Randomised Controlled

Trial
5-day specialist physio-based OP program vs

Community OP Physio
72% rated symptoms improved vs 18% controls at 6 months

(9) 48 5.5 years Prospective cohort study 5-day specialist physio-OP program. 65% rated symptoms “very much” or “much” improved (baseline)
55% (3 month follow up).

Significant improvement in physical scales.
(43) 14 15.5 months Prospective case series 12 week OP walking exercise program Marked improvement in 62% of patients

Multidisciplinary Treatment including Occupational Therapy
(6) 60 9 months Randomised Controlled

Trial
MDT IP programme for three weeks including

sports therapy – delayed start design
8.4 difference in Functional Independence Measure (108-point scale)

and 6.9 difference in Functional Mobility Scale (16-point scale)
(37) 26, 63% for >3

years
Retrospective case series/

postal follow up
MDT iIP programme at tertiary centre. 58% helpful/very helpful at 7 year follow up.

(4) 66 4.8 years Prospective case series. Same as (37) but prospective MDT IP cohort 2/3 of patients rated general health as better or much better.
Maintained at 12 months. 45% lost at follow up.

(5) 33 48 months Retrospective case series
of consecutive cases.

MDT IP rehab on a specialist neuropsychiatric
unit. Median length of stay 101 days

Significant improvement in Modified Rankin scale at discharge, Increase
number mobile unaided or with stick & independent in ADL.

(7) 60 17 months Retrospective
Case series

5-day intensive IP physical rehabilitation 69% self-rated improvement as markedly or normal immediately.
60 % sustained at 2 year follow up

(44) 45 3.9 years RCT of the addition of
hypnosis to MDT rehab

12 week IP MDT rehabilitation including
physical therapists.

65% from both groups were substantially – very much improved & 84%
at follow-up of 6 months. Addition of hypnosis did not affect outcome.

(45) 34 Not stated Retrospective case series Multidisciplinary IP rehabilitation in a spinal
rehabilitation unit,

6% had complete recovery, 29% had partial recovery, and 44% were
unchanged

FIGURE 4. Percentage of patients who “found contact with the person useful for myself symptoms” in an inpatient study of 26 patients having MDT for
functional motor disorders (37). Reproduced by permission of Springer.
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who may have become involved in helping the disabled
FND patient.When there is prolonged “diagnostic limbo”
before a diagnosis of an FND, caregivers may “play it safe”
to avoid perceived risks to the patient. However, this may
reduce the patient’s confidence in their ability to carry
out daily tasks and adversely affect the nature of close
relationships. During active rehabilitation, the occupa-
tional therapist can help caregivers to support a gradual
move toward independence, toward learning to take
risks, and restoring normalized relationships.

Work and benefits

Work-related skills could comprise getting people “work-
ready”: accessing appropriate services/liaising with
employers, making changes to the environment/work
patterns, dealing with problem-solving issues, and
developing skills—i.e., assertion in the workplace.
Specific education of employers about FNDs and such
accompanying comorbidities as dissociative seizures that
may cause anxiety for others in the workplace may be
especially valuable.

Purposeful activity

Many FND patients do not get out the house due to
physical limitations, anxiety, and depression. An occupa-
tional therapist’s skill in encouraging patients to engage
in everyday activities is usually engrained in their assess-
ment and treatment goals. There are many community-
based resources involving such activities as music, drawing,
and socializing that have also been proven to be beneficial
in terms of enhancing health and well-being and achieving
independence.42

Knowing when to limit active treatment

Many OTs have told us how difficult they find it to know
when therapy should end in certain patients or describe
frustration in attempting to engage some FND patients.
All clinicians working in this area recognize that there
are groups of patients, as there are for many disorders,
who are hard to help. This may be a consequence of
poor initial treatment from the diagnosing neurologist
or a lack of specialist support, or may instead relate to
obstacles related to the patient or their immediate
environment.

To minimize problems, discharge planning starts at the
onset of treatment, designing a contract with the patient
and eliciting a self-management program throughout the
treatment process. This self-management is helped by
eventually tapering the frequency of sessions. Treatment
reports and written instructions can also aid in the
discharge process in patients with ongoing symptoms.

FNDs do not mean that “nothing is wrong,” and, for
many patients, current treatments, even when optimized,

may not be effective. Treatment contracts may be useful,
including setting realistic expectations as well as rules on
nonattendance, and engagement with tasks.

Summary and Research Agenda for Occupational
Therapy in Relation to FNDs

We wrote this article as an introduction to the role of the
OT in FNDs after requests from numerous occupational
therapists. Contrary to the negativity that often sur-
rounds this clinical topic, recent evidence suggests that
occupational therapy is a natural fit for treatment of
FNDs. They are common in neurological practice and
should be diagnosed on positive grounds, not as a
diagnosis of exclusion. There are encouraging case
series and trial data regarding the role of allied health
professionals in the management of FNDs for both
physical and psychological therapy.

A program of research about the role of occupational
therapy in FNDs is needed to complement that already
developed in physiotherapy, including: the development
of consensus recommendations, especially emphasizing
where the role of the therapist is additive to those of other
health professionals; as well as pilot and randomized
treatment interventions, especially investigating the
harmful or helpful role of aids and appliances and their
part in helping the patient to return to work.
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