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a b s t r a c t
Objectives: Why a patient might present with psychogenic nonepileptic seizures (PNES) as opposed to
another functional neurological symptom is unknown. A recent review suggested that patients with
PNES and functional motor disorders (FMD) differ on demographic and clinical factors of potential aetiological and mechanistic significance, arguing they might represent different disorders, though direct
comparisons are limited. We sought to determine whether these factors differed in patients presenting
with FMD and PNES at our clinic, as well as whether preceding medical complaints would differ between
the two, particularly those affecting the limbs or head.
Methods: A retrospective chart review of all presentations with FMD or PNES patients to a functional neurology clinic, collecting demographic and clinical data, including medical and surgical history.
Results: Fifty-six patients with FMD and 52 with PNES were included. Significantly more patients with
FMD had functional somatic syndromes (46% vs 27%, p = 0.036) and preceding medical events that
affected their limbs than patients with PNES (34% vs 14%, p = 0.013); significantly more patients with
PNES had dissociative symptoms (31% vs 4%, p < 0.001) and lifetime suicidal ideation (56% vs 32%,
p = 0.013).
Significance: These results highlight the substantial comorbidities affecting FMD and PNES, but find clinical differences between the two groups that may be of aetiological or mechanistic significance.
Ó 2020 Elsevier Inc. All rights reserved.

1. Introduction
Functional neurological disorder is a condition characterized by
neurological symptoms of voluntary motor or sensory function
which cannot be explained by neurological disease or other medical conditions [1,2]. The two most common presentations are with
functional motor symptoms and psychogenic nonepileptic seizures, however why a patient would present with one symptom
rather than another is unclear. A number of studies have compared
samples of patients with these presentations, and a review we conducted of these suggested there were differences between the two
groups that may partly explain their presentations [3]. Patients
with psychogenic nonepileptic seizures tended to be younger,
and to present earlier, to have stronger histories of childhood
adversity and adult psychological trauma, and to experience more
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dissociation. We argued these would support divergent aetiologies
for PNES and functional motor disorders, though the studies
reviewed were mainly small, and concerns remained about differing selection biases between the constituent PNES and FMD samples – for example being recruited from different clinics [4] or
using different criteria [5].
Other factors which may contribute to symptom presentation
come from the patient’s medical history in several ways. It has long
been argued that functional symptoms are dependent on the individual’s idea of disease and by expectations of how the brain and
body work [6–8], which may vary depending on their clinical history. An association of the patient’s symptom with a pre-existing
medical ‘model’ for it has been described, whether experienced
in the patient themselves, or observed in someone close to them
[9]. A medical complaint may focus the attention on the affected
limb, galvanizing abnormal illness expectations [10]. Others suggest physical trauma or disease may trigger symptoms by impacting the stress pathways within the brain and body [11–14].
However, they might operate, such preceding medical events are
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certainly common in FMD and PNES. A systematic review found
physical injuries at onset in 37% of a sample of 869 FMD patients
[13], and organic disease has been reported in up to 60% [15];
while in patients with PNES, 10–15% have epilepsy [16,17] and
32% antecedent head injury [18]. However, whether these proportions differ between FMD and PNES is unknown.
The aim of the current study was to determine whether the
demographic and clinical differences between samples of FMD
and PNES that our review reported [3] would be found in a sample
collected using the same method from the same source, and
whether medical events that impact different parts of the body
prior to symptom onset might also differ between FMD and PNES.
We hypothesized that the differences reported in our review
would be confirmed in this sample, and that patients with FMD
would have a higher proportion of medical events related to their
limbs, while patients with PNES would have a higher proportion of
events related to their heads.

3. Results
3.1. Demographics
A total of 108 patients were included, 56 with FMD and 52 with
PNES. The groups were demographically similar, however there
was trend to a lower age at onset in PNES – see Table 1.
3.2. Medical events
Ninety three percent of patients reported a medical event
before the onset of symptoms, which were classified into clinical
(or medical) comorbid diseases (reported by 85%), surgeries (reported by 50%) and injuries (reported by 22%). As shown in
Fig. 1, we found that FMD patients had a higher proportion of injuries occurring prior to symptom onset than PNES (30% compared to
14% respectively), X2 (1, N = 24) = 4.45, p = 0.035 (table of adjusted
p-values in Supplementary Table 8).

2. Methods

3.3. Medical events per body parts

The medical records of consecutive patients presenting to Functional Neurology Clinic at the Austin Hospital located in Melbourne, Australia between 2017 and 2019 were included.
Patients referred had all undergone a neurological assessment that
concluded a probable diagnosis of functional neurological disorder,
and the diagnosis of functional neurological disorder was confirmed by the clinic’s neuropsychiatrist – a specialist in functional
neurological disorder (RAK). Patients whose primary symptoms
were pain or fatigue were not accepted by the clinic. Patients were
included in the sample if they had a primary diagnosis of either
FMD or PNES; they were excluded if they were under the age of
18 or had symptoms of both FMD and PNES.
Records were reviewed and data extracted by DHA and confirmed with SKM, with any discrepancies resolved by RAK. The following variables were collected: age, gender, employment status,
education level, psychiatric history, traumatic events from childhood or adulthood, medical comorbidities, injuries, surgeries, date
of functional symptom onset, and time from last preceding event
to symptom onset. If any event not be confidently determined as
preceding the onset of symptoms they were excluded. Injuries
were considered to be events resulting in bodily trauma, occurring
outside of surgery, with medical comorbidities the remaining
physical diseases.
Events were attributed to the body parts they might be commonly thought to impact (head, trunk, limbs, back or whole body)
by DHA, with resolution of uncertainty with RAK. Psychiatric and
psychological disorders were included in ‘‘head”. Events that
affected internal organs (e.g. stomach, liver) were classified as
‘‘trunk”, and those impacting the spine were grouped into ‘‘back”.
Events that might be attributed to more than one area were
excluded. The classification of the medical events can be found in
Supplementary Tables 1–6.
The collected data were coded and entered into Jamovi version
1.0.5, and analyzed using Mann–Whitney U for continuous variables, Chi-squared for categorical variables, or Fisher’s Exact Test
when the number of subjects in any of the cells of the contingency
table were below 5 [19]. To correct for multiple comparisons, we
adjusted the false discovery rate using the Benjamini-Hochberg
method (adjusted p-values are in Supplementary Tables 8-9)
[20,21].
The study was approved by the Human Research Ethics Committee of the Austin Hospital.

In terms of body regions, medical events that impacted the
limbs were significantly more common in FMD than PNES (34%
and 14%, respectively, X2 (1, N = 26) = 6.18, p = 0.013). See Fig. 2
for summary effects, with details relating to each specific body part
provided in Supplementary 7.
3.4. Time between medical events and symptom onset
The data showed similarities between groups (Fig. 3). Twenty
nine percent of all patients had a comorbidity, injury or surgery
during the same day or week of symptom onset, while more than
half (64%) had an event more than a week prior to functional
symptom onset. Seven percent of patients were excluded from this
analysis because their reported events had unclear dates of occurrence. There was a trend for more PNES than FMD to have had a
clinical event the same day or week of their functional symptom
onset (37% compared to 21%, X2 (1, N = 31) = 3.01, p = 0.083).

Table 1
Demographics.

Gendera
Female
Male
Age (years)b
Age at symptom onset (years)b
Employmenta
Employed
Unemployed
Unemployed due to illness
Retiredc
Studentc
Data unavailable
Educationa
Year 12
Certificate I–IV or Diploma
Bachelor’s degree or above
Data unavailable

FMD (%)
n = 56

PNES n (%)
n = 52

41 (73%)
15 (27%)
48
40

37 (71%)
15 (29%)
43
34

16 (31%)
17 (33%)
16 (31%)
2 (4%)
1 (2%)
4

9 (18%)
17 (33%)
17 (33%)
3 (6%)
5 (10%)
1

28 (57%)
10 (21%)
11 (22%)
7

18 (42%)
14 (33%)
11 (26%)
9

p value
0.811

0.113
0.058
0.448

–
–
0.292

Percentages are of those with data available for that question.
* p < 0.05.
a
Chi-square.
b
Mann–Whitney U.
c
Variables not included in the statistics because there were less than 5 cases.
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4. Discussion

Proporon of paents
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We examined the medical records of 56 FMD patients and 52
PNES patients sourced from the same clinic to determine whether
there were differences in demographic and clinical factors between
the two groups. Of the differences hypothesized, we confirmed that
dissociation was more common in patients with PNES than with
FMD, and that medical events impacting the limbs were more common preceding FMD than PNES. We also found that injuries in general and functional somatic syndromes were more common in FMD,
while suicidal behavior was more common in PNES. None of the
other hypothesized differences was confirmed, though all were in
the expected direction, and some were close to statistical
significance.
Overall, this is consistent with the proposed differences
between PNES and FMD, though the support it provides is clearly
limited by the number of negative findings. The number of
hypotheses not confirmed does suggest that any differences are,
at least, not as strong or as clear-cut. The differences we did identify are cross sectional in nature, and post-diagnosis, so cannot be
seen as revealing etiology, but as they are all reported as preceding
illness onset they do potentially provide support for pathophysiological differences to etiology and/or mechanism.
The higher prevalence of events affecting the limbs in FMD
hypothesized has not been previously reported, though similarly
high rates of events overall have been [13]. The ‘functional overlay’
commonly described might suggest a close spatial relationship
between physical injury and functional impairment, though we
are not aware of a demonstration of this beyond case reports [5].
The argument for an aetiological relationship, possible given the
precedence of the physical injury, is strengthened by the temporal
proximity of the events in our sample, by its relative frequency in
FMD compared to PNES, and by the specificity of the body parts.
The confirmation of differing rates of dissociation was predicted, though our data were perhaps different than others. Dissociation is a complex concept, and not unitary: arguably different
kinds of dissociation are involved in FMD and PNES [22]. The ‘dissociation’ that we employed was the presence of derealisation or
depersonalisation, which are common clinical dissociative presentations, and which appeared much more common in PNES, though
still only in a minority. It is of course possible that other dissociative symptoms, such as ‘compartmentalisation’, were more com-
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Fig. 1. Proportion of patients that reported different kinds of medical events before
FND onset. * p < 0.05.

3.5. Psychiatric aspects
Ninety four percent of the patients had experienced a psychiatric illness during their lifetime (Fig. 4, Supplementary table 10),
with substantial majorities having previous diagnoses of depression and anxiety in particular. There was a significant difference
between groups in functional somatic syndromes (which includes
fibromyalgia, chronic pain syndrome, chronic fatigue syndrome
and irritable bowel syndrome), with FMD having a higher rate than
PNES (46% and 27% respectively), X2 (1, N = 40) = 4.40, p = 0.036
(table of adjusted p-values in Supplementary Table 9)). By contrast,
a history of dissociative symptoms (depersonalisation, derealisation) was significantly higher in PNES than FMD (31% and 4%, X2
(1, N = 18) = 14.4, p < 0.001, Fisher’s exact test). Suicidal behavior
(which included suicide attempts) was also significantly more
common in PNES (56% and 32%, respectively, X2 (1, N = 47) = 6.12,
p = 0.013).
3.6. Life events
Childhood trauma was found to be similar between groups (70%
of FMD and 73% of PNES), as was adult psychological trauma (63%
FMD and 69% of PNES). The groups had similar proportions of each
type of events, with only a trend towards increased sexual abuse in
adulthood in PNES – see Table 2.

Fig. 2. Proportion of patients that reported comorbidities, injuries or surgeries affecting different parts of the body before the onset of functional symptoms. * p < 0.05.
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clinical significance given the recognition of the substantially
increased mortality in PNES [25].
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5. Limitations

60
50
40

There are many limitations of a study such as this. The main
limitation is its retrospective nature, based on medical reports.
These will impose a degree of subjectivity in their reporting and
our interpretation. Recall bias is likely, and events are only likely
to be recorded when both the patient and the doctor thought them
important. The categorisation of events by type, by time, and by
body part affected are also complex and subjective assessments.
We have attempted to be conservative – excluding when decisions
were not clear – but this may introduce another source of bias, as
well as suggesting lower rates than would otherwise be found.
Another critical issue is that, though the clinic was a single source,
it does not preclude differences in pathways to the clinic, which
might introduce additional biases. For example, the relative availability of video-EEG suites (there are 4 public hospitals offering
this in Melbourne) may lead to more rapid and more definitive

30
20

10
0
Same day or week

1 week - 1 year

More than 1 year

Time before symptoms onset
Funconal motor disorder

Psychogenic non-epilepc seizures

Fig. 3. Proportion of patients that reported any kind of medical event prior to the
symptom onset. Only the last event of every patient was considered.

mon in FMD. A tendency to dissociation is a common response to
developmental trauma [23] and it is possible that this difference
in rates represents differences in rates of developmental trauma
between our groups – though we did not confirm any such differences developmental trauma in our sample. These may represent
discrete dissociative disorders in our sample, though it is also likely
that in many patients their dissociative symptoms occurred in the
context of their neurological symptoms. This provides some support for the idea that the seizures themselves – their phenomenology, at least, and possibly their mechanism – are dissociative, and
that they differ from FMD in this respect.
The differences in functional somatic syndromes and suicidal
behavior were not expected. Though comorbid functional somatic
syndromes are common in functional neurological disorders [24],
a difference between sub-types has not been reported previously.
As these were lifetime syndromes (and not necessarily antecedent), the nature of the relationship with the functional neurological symptom is less clear. But bodily pain or fatigue experienced in
a functional somatic syndrome might conceivably to lead to bodily
neurological symptoms by any of the same mechanisms as for bodily injuries. The increased rate of suicidal behavior is unexpected
given the lack of an obvious difference in the psychopathologies
commonly associated with it, and perhaps suggests a differential
association with other psychopathologies not assessed in this
study, such as personality disorder. It is clearly of considerable
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Table 2
Traumatic life events.

a
b

FMD (%)
n = 54a

PNES n (%)
n = 52

p value

Childhood
Physical abuse
Emotional abuse
Sexual abuse
Verbal abuse
Bullying
Academic difficulty
Parent separation

27.8%
38.9%
13.0%
14.8%
29.6%
38.9%
14.8%

34.6%
42.3%
23.1%
9.6%
44.2%
26.9%
21.2%

0.477
0.72
0.175
0.415
0.119
0.19
0.395

Adulthood
Domestic violence
Sexual abuse
Bullying work/university
Disease/death relative/friend
Accident/disease
Others

3.7%
5.6%
9.3%
37%
9.3%
10.9%

7.7%
17.3%
5.8%
38.5%
13.5%
17.3%

0.433
0.07
0.716
0.88
0.495
0.341

Data unavailable n = 2.
Chi-square.

*
*

*

Psychiatric comorbidies
Funconal motor disorder

Psychogenic non-epilepc seizures

Fig. 4. Main psychiatric and related comorbidities reported by patients. * p < 0.05.
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diagnoses in PNES, and so to a younger presentation to our clinic.
Finally, the sample, though relatively large for such studies, is still
only moderate, and it is possible that some of the negative findings
reflect type 2 error.
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6. Conclusion and future directions
In summary, FMD had a higher rate of preceding clinical events
that impacted the limbs, with injuries being the most common, and
a higher prevalence of functional somatic syndromes, while PNES
showed higher prevalence of suicidal behavior and dissociative
symptoms. These provide further support for the idea that symptomatic presentation can be differentially influenced by previous
clinical events, and that the pathophysiology may differ between
PNES and FMD. Larger, perhaps multi-center, studies will be
needed to confirm these findings.
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