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tests and neuropsychological evaluation were the leading diagnostic modalities for FCD.
Diagnostic communication, psychotherapy and psychiatry referral were the main sug-
gested management strategies in FCD.

Conclusions: Our study demonstrates the feasibility of distinguishing between FCD and
neurodegeneration based on relevant patient characteristics and history details. These char-
acteristics need further validation and operationalisation. Heterogeneous labelling and fram-
ing pose clinical and research challenges reflecting a lack of agreement in the field. Careful

consideration of FCD diagnosis is advised, particularly in the presence of comorbidities. This

KEYWORDS

INTRODUCTION

Functional cognitive disorder (FCD) is a common cause of non-
neurodegenerative memory complaints seen in primary care, mem-
ory clinics and other specialised services [1-3]. In 2020, efforts to
improve diagnostic uniformity culminated in the publication of oper-
ationalised diagnostic criteria [1]. According to the proposed criteria,
FCD is characterised by positive features and ‘internal inconsis-
tency’ (reflecting differences in automatic versus explicit processing
within the same cognitive domain) [4-6], is persistent and distress-
ing, and not explained by another condition (e.g., a neurodegenera-
tive or psychiatric disorder). To date, the diagnostic criteria have not
yet been externally validated, and inter-rater reliability for positive
features of FCD (Box 1) has not been established [7-12].

The current FCD model is partially centred on attentional dysreg-
ulation that results in memory lapses including difficulty concentrat-
ing or completing tasks, retrieval blocks for overlearned information,
word-finding difficulties, effortful thinking, or inability to follow con-
versations [2, 13]. For instance, patients might be able to perform a
task well at certain times, but with significantly impaired ability at other
times, particularly when the task is the focus of attention. Recent stud-
ies have elucidated other mechanisms including memory perfectionism
and highly valued memory self-efficacy and intolerance to minor mem-
ory lapses, increased anxiety about the symptoms, increased vigilance
over cognitive complaints, and impaired global metacognition (i.e., the
way one's own thoughts are appraised) [5, 6, 14, 15], all feeding into a
loop of symptom perpetuation [6, 12, 16].

Diagnosing FCD is challenging due to its similarity, at least at
presentation, to neurodegenerative disorders, some mental health
conditions, and multifactorial concentration difficulties (e.g., due
to poor sleep, vascular disorders or medication or alcohol toxicity).
Contemporary views acknowledge that FCD can coexist with these
conditions if cognitive symptoms are in excess of what would be ex-
pected in these cases, and with an inconsistent pattern and hyper-
vigilance for cognitive symptoms [5, 17]. Studies also indicate that
FCD is likely to be underdiagnosed, perhaps in part because these
patients usually concurrently meet descriptive criteria for either mild
cognitive impairment (MCI) or subjective cognitive impairment (SCI),

study informs future research on diagnostic tools and evidence-based interventions.

Alzheimer's disease, cognitive disorders, consensus, Delphi, functional cognitive disorder

BOX 1 Functional cognitive disorder (FCD)
diagnostic criteria [1] and characteristic history and
clinical signs informed by the literature [7-12] that
inspired the FCD clinical vignettes (B, C and F).
Some of these symptoms and signs require further
validation

FCD diagnostic criteria

1. One or more symptoms of impaired cognitive function.
2. Clinical evidence of internal inconsistency (intact perfor-
mance at certain times with demonstration of impaired
ability at other times).
. Symptoms or deficit that are not better explained by an-
other medical or psychiatric disorder.
. Symptoms or deficit that cause clinically significant dis-
tress or impairment in social, occupational or other impor-

tant areas of functioning, or warrant medical evaluation.

Examples of history details and clinical signs observed in
FCD patients

e Predominant attention and concentration problems.

e Losing track during tasks (ability to perform a task well

at certain times, but with significant impairment at other
times).

Ability to detail several examples of memory failures
clearly.

Forgetting people's names and overlearned information
(e.g., own telephone number), despite intact ability to
recall it at a later point.

Difficulties with immediate but not with delayed recall or
other cognitive profiles inconsistent with cognitive perfor-
mance, or incongruent with other neurological disorders.
Struggling to complete easy parts of the cognitive tests,
looking anxious and often making self-deprecating
comments.

Attending clinical appointments alone.
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which are etiologically agnostic concepts with multiple possible un-
derlying causes [18]. This challenge in differentiation may vary be-
tween countries and could be amplified by a limited access to clinical
expertise and diagnostic investigations.

In this position paper, a panel of international experts who rou-
tinely assess patients with cognitive complaints aimed to analyse
the panorama of FCD diagnosis and management. We explored the
application of the proposed diagnostic criteria of FCD in light of the
current clinically available tools with the purpose of gauging the cur-
rent perspectives of cognitive specialists in the diagnosis, workup
and management of FCD in comparison with neurodegenerative
conditions. A survey using case vignettes was chosen to investigate
the inter-rater agreement across different practice settings, back-

grounds and clinical experience.

METHODOLOGY

We used an online modified Delphi methodology which is a group
facilitation iterative technique that seeks to obtain consensus based
on the opinions of ‘experts’ through a series of consecutive rounds
[19]. This method is especially well suited to areas of inquiry for which
there is little empirical evidence or clinical agreement. Participants
assessed seven fictional not definitive clinical scenarios (informed
by clinical experience and designed to represent commonly encoun-
tered clinical scenarios), developed by two of the authors (V.C. and
A.C.), and piloted with two experts in cognitive disorders (Table 1).
These authors assigned research study reference diagnoses to the
different cases as follows: Alzheimer's disease (AD), three cases of
FCD (terminology adopted), multifactorial cognitive impairment, pri-
mary progressive aphasia (PPA) and cognitive symptoms post-mild
traumatic brain injury (TBI)/‘post-concussion syndrome’. Scenarios
varied in terms of age, spectrum of cognitive symptoms, comorbidi-

ties, and physical or bedside cognitive assessments.

Participant identification and recruitment

Experts with an interest and experience in cognitive disorders were
selected to ensure that the information obtained reflected current
scientific evidence and/or clinical expertise [20]. A method of pur-
posive sampling was applied because participants' knowledge was
required for the investigation being carried out [21]. Members of the
European Academy of Neurology Scientific Panel on Dementia and
Cognitive Disorders were also invited to participate to ensure repre-
sentativeness. Using a ‘snowball’ recruitment method, participants
could forward information to other eligible individuals.

Survey

Experts anonymously completed structured questionnaires through
a series of two rounds and were fed back theirs and the group's

responses after each round (Figure 1). In this way they were always
informed of the current status of their collective opinion and could
identify any missed items [20]. The surveys included an open-answer
question regarding the presumed diagnosis, two multiple-choice
questions regarding investigations and treatment approaches (mul-
tiple answers) and a yes/no question regarding follow-up for each
of the seven scenarios (Table 1). Demographic data including par-
ticipants' country, specialty, setting of practice, years of experience
dealing with patients with cognitive complaints, and questions re-
garding experience with FCD were also collected.

The survey was formatted using the Online Survey system
(https://www.onlinesurveys.ac.uk) and took approximately 15min
to complete. Reminder emails were employed to improve retention

rates.

Analysis

Data were collected, stored, processed and analysed using Microsoft
Excel and SPSS (IBM, version 28). Demographics were expressed
as frequencies and percentages. In the first round, qualitative re-
sponses were manually analysed to adjust the language of the clinical
scenarios including any missing information most often requested by
the participants in a first clinical encounter. Responses obtained in
the second round were considered for the analysis. The distribution
of variables was examined using histograms and the Shapiro-Wilk
normality test. Nominal variables were compared using chi-square
or Fisher's exact test. Fleiss' kappa was run to determine inter-rater
agreement for diagnostic investigations and treatment approaches
(<0: no agreement; 0-0.20: slight; 0.21-0.40: fair; 0.41-0.60: mod-
erate; 0.61-0.80: substantial; 0.81-1: almost perfect agreement)
[22]. Spearman coefficient was calculated to assess for a correlation
between variables and ANOVA test to analyse differences between

groups. Significance was set as <0.05.

Ethics and privacy

No ethical approval was required as these were not real case scenar-
ios and only amalgamated results were reported to the group rather
than individual responses, thus guaranteeing anonymity. Unique
identifiers were used to enable personalised emails containing a sur-
vey link to be sent to participants to aid survey administration and to
allow monitoring of responses and issue of timely reminders to non-
respondents. All participants gave their informed consent digitally

before participation.

RESULTS

The study was conducted over 6 months (March 2022-August 2022).
Forty-five valid responses were obtained in the first round, from
12 countries, with the highest number of participants from the UK
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TABLE 1 Clinical scenarios and actions to be appraised.

Clinical scenarios presented to each Delphi participant in Round 2

Clinical actions to be
appraised for each scenario

Case A: 78-year-old woman, academic retired. Complains of “bad memory” that has been progressing during

the last 2years. When questioned she states “I forget everything”, without giving any further examples. The

patient appreciates the presence of her husband in the clinic, as “he is someone who she can always check
with”. Family is very concerned as she already lost her way home a couple of times and is no longer able to
leave the house alone, but she does not seem to recognise her impairment. No changes in sleep habits or
appetite, and no behavioral disturbances were noted. Neurological examination is unremarkable except for
copying hand movements. She scores 22/30 on MMSE (failing orientation to time and delayed recall).

Case B: 64-year-old woman, recently retired, independent, living on her own. Complains of “forgetfulness”
(e.g., what she was going to pick up from the kitchen and people's names on TV), although she recognises
the ability to recall it moments later. She describes a single episode when she went “blank” and couldn't
remember her telephone number. She must check her things regularly to not leave them on the bus or
at the supermarket. As she is so worried about her memory, she stopped attending the swim classes and
rarely leaves the house now. She attends the clinic alone and there is no collateral source of information.
Neurological examination is entirely normal. On bedside cognitive testing, she struggles to complete the

required tasks, looking anxious and concerned about a potential failure, but ends up scoring appropriately for

her norm.

Case C: 44-year-old woman, university teacher, reports herself as an easily distractable person but now her
memory is “worse than ever”. She says it is now very hard to focus during important meetings although she
keeps working. Her work colleagues apparently did not notice these difficulties. Attends the clinic alone.
She also mentions that she used to run marathons but now gets tired after a few miles, feeling a constant

fatigue and the need to sleep at least 10h/night. No family history of dementia. On bedside cognitive testing,

she takes more time to complete digit span and other attention tasks but performs correctly. Struggles with
immediate recall but can remember all the words on delayed recall, with no other deficits. The neurological
examination is unremarkable.

Case D: 61-year-old man, overweight, history of diabetes and chronic back pain, recently retired after decreased

performance and some disputes with his colleagues at work. Reports episodic memory lapses and word-
finding difficulties, generally exacerbated by fatigue and insomnia. He is being prescribed tramadol and
amitriptyline, as well as benzodiazepines at times. On examination, no neurological signs were evident. His

wife reports reduced empathy and lower ability to manage complex tasks at home, like he is “unable to think
properly” at times. No changes in appetite or food preferences. Blood tests are normal and a prior MRI brain

scan, from 2years ago, showed small vessel disease and mild generalised atrophy. On neuropsychological
testing, he performs on the average range except for concrete interpretation of proverbs. No failure is
identified on performance validity tests. The patient and his wife pre-emptively deny mood disturbances.

Case E: 56-year-old woman, reports losing the thread of a conversation, forgetting a work colleague's name
or mislaying keys in the fridge. Her thinking feels sluggish and effortful, “not like it used to be”. She
continues working with minor difficulties handling finances. She had a few episodes when she felt “spacy”
or “confused” last year after her mother died from cancer. In the clinic, she rated her own memory as being
significantly impaired. She says she very much enjoys reading thrillers despite sometimes she is not able to

recall the ending of a novel she has read months before. There is no family history of dementia. Neurological

examination entirely normal. On bedside cognitive testing, she performs on the normative range.

Case F: 53-year-old woman reports a 1-year history of decreased ability to find words and reduced verbal
output. Family reports word choice errors (e.g., reversal of yes and no, shorter sentences overall, missing
words or words left out). No difficulties with memory, no mood or personality changes and no motor
complaints. On examination, she is moderately aphasic, there is an inability to repeat long sentences and
to perform complex actions. She had a MoCA test score of 17/30 with a prominent decline on language
subtests. Semantic memory and prosody appear unimpaired. Also, she has no features of apraxia or
dysarthria. The remaining neurological examination is normal.

Case G: A 19-year-old male student, complains of headache, dizziness, and fatigue after having suffered a
concussion while playing rugby months ago. That day he lost consciousness for a few seconds. Upon
awakening, he remembers feeling dazed and confused, not being able to recall the brief moments
immediately before the fall. He was taken to the hospital and discharged the same day after exclusion
of neurological abnormalities. He no longer enjoys playing videogames and is not able to hang out with
his friends without feeling exhausted. Even simple tasks now take a longer time. During consultation, he
expresses himself very worried that these might be signs of brain damage.

Identify the presumptive

diagnosis

Choosing between a set of

investigations to conduct
in each patient (assuming
all are available)

e Blood tests (namely,
thyroid, renal, and hepatic
function, B12 and folate
levels, electrolytes and
glucose)

e Propose to the patient
an assessment of CSF
biomarkers

e Psychometric testing done
by a neuropsychologist

e Bedside cognitive testing
(physician-led)

e Cognitive nursing
assessment

e CT brain scan

e MRI brain scan

e EEG

e PET (FDG-PET or PET-
PiB/PET-tau) scan

e Clinical history and
neurological examination
are sufficient for the
diagnosis

e Other

Choosing a treatment

strategy potentially
relevant to each
individual patient

e Cognitive stimulating
activities (brain games,
puzzles, reading, etc.)

e Psychological therapy

e Psychiatric assessment

e Add an antidepressant
drug (e.g., SSRI)

e Add an anti-dementia
drug (e.g. cholinesterase
inhibitor)

e Occupational therapy and/
or physiotherapy

e Speech and language
therapy

e Other

Deciding on the need of a

follow-up appointment?
(Yes/No)

Abbreviations: CSF, cerebrospinal fluid; CT, computed tomography; EEG, electroencephalogram; FDG, fluorodeoxyglucose; MMSE, Mini-Mental
State Examination; MoCA, Montreal Cognitive Assessment; MRI, magnetic resonance imaging; PET, positron emission spectroscopy; PiB, Pittsburgh
compound B; SSRI, selective serotonin reuptake inhibitor.
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* Systematic review on characteristics and diagnostic signs of patients with
Functional Cognitive Disorder

* Recruitment of expert Delphi participants

* Pilot study (clinicians not in the panel) and incorporation of feedback

FIGURE 1 Flowchart of this modified Vo
Delphi study and activities conducted Pre-design
across the two rounds. phase

A

P ,
Delphi

Round 1

A8

( D ¢ Participants receive anonymous feedback of their
> Delphi individual answers and the amalgamated results of the

* Survey 1: expert participants complete first online survey individual, including
scenario appraisal

¢ Analysis 1: mixed-methods analysis of the results - quantitative and thematic
analysis of qualitative text responses, including free-text comments, with

Y, feedback incorporated for round 2.

panel.
* Participants complete second online survey, appraising
the final version of the clinical vignettes.

Round 2

Publication of results ‘

TABLE 2 Demographics of Delphi
participants.

Characteristic N (%)

Age (years), median (range) 44 (29-71)
Female sex 14 (32)
Years of experience assessing patients with cognitive disorders, median (range) 13 (2-45)

Country
Australia
Croatia
Denmark
France
Germany
Ireland
Italy
Portugal
Serbia
Switzerland
UK
USA
Specialty
Neurology®®
Psychiatry?
Neuropsychiatry
Old age psychiatry
Neuropsychologyb

N N PN D
e

= =
@ B

\‘p—\»—\omp—\»—\p—\mp—\r\)

36 (80)
10 (22)

Note: Unless stated otherwise values are given as numbers (percentages).

#Two participants are specialists in both neurology and psychiatry.

POne participant is a specialist in neurology and neuropsychology.

(n=17; 38%). Thirty-six (80%) were neurologists. The median age
was 44vyears, and 32% were female. The median (range) of years
of experience in cognitive disorders was 13 (2-45) years (Table 2).
Forty-three (96%) of the participants reported recognising the term
‘functional cognitive disorder’. Thirty-one (69%) reported seeing be-
tween 10 and 100 patients with FCD over the last year For 31 (69%)
participants FCD was responsible for 5% to 30% of patients with
memory complaints assessed in their clinics, with the largest age
group being patients aged between 45 and 65years (53%) (Table 3).

Most of the participants were based in cognitive/neurology clinics in
tertiary/referral hospitals. None worked in primary care. Thirty-nine
(87% retention rate) responses were obtained in the second round.

Terminology

A total of 18 diagnostic categories (terminologies were merged
whenever possible) were recorded by participants across the
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TABLE 3 Experience in care of patients with functional cognitive
disorder and other cognitive disorders among the 45 clinicians who
responded to the survey.

Clinical experience domain N (%)
Recognising the term FCD 43 (96)
Patients with a functional cognitive disorder diagnosed in the last
year (n)
<10 12 (27)
10-50 21 (47)
>50 10 (22)
>100 2(4)

Proportion of patients with FCD among the patients with memory
complaints seen in the clinic (%)

<5 3(7)
5-30 31 (69)
30-50 3(7)
>50 7 (16)
NA 1(2)
Commonest age group of FCD patients (years)
<30 -
30-45 16 (36)
45-65 24 (53)
>65 1(2)
NA 4(9)
Using a self-help or remote treatment (e.g., app, chatbot, 8(18)

book, website) for patients with FCD
Willingness to try remote interventions in FCD 42 (93)

Abbreviations: FCD, functional cognitive disorder; NA, not applicable.

seven scenarios (Figure 2 and Table S1). When compared with the
research study reference diagnosis, 41%-49% of the respondents
labelled the three FCD cases as FCD, followed by mood disorder
(anxiety/low mood) (13%-31%), subjective cognitive impairment/
MCI (13%-26%) and stress/normal (3%-5%) (Figure 2). Similar het-
erogeneity was observed for the multifactorial cognitive impair-
ment case and for post-TBI cognitive symptoms (Figure 2). This
contrasts with the labelling of neurodegenerative cases (Cases A
and F): 92% of respondents agreed with the diagnosis of PPA and
87% with the diagnosis of AD. Most importantly, despite the het-
erogeneity in terminology, 75%-88% of the FCD diagnoses were
attributed to non-neurodegenerative causes and 100% of the
neurodegenerative vignettes were classified as such, highlighting
a clear-cut distinction between the two spectra of patient groups
solely on clinical grounds (Table 4 and Figure 2). The clinical spe-
cialty (neurologists vs. non-neurologists), number of years of expe-
rience dealing with cognitive disorders (p=0.40) and the number
of patients diagnosed with FCD by the experts in 1year (F=0.81,
p=0.50) did not affect the chance of attributing a diagnosis match-
ing the research study reference diagnosis for any of the fictional

scenarios.

Investigation

History and examination were deemed as sufficient to make the di-
agnosis of post-TBI cognitive symptoms by 21% of the participants,
8%-10% in the FCD cases, only 5% for AD or PPA, and by none of the
participants for the multifactorial cognitive impairment. Blood tests
were widely supported in all the diagnostic scenarios, especially in
those with a higher likelihood of neurodegeneration (54%-95%).

Regarding diagnostic biomarkers, structural brain imaging was
the most popular (62%-95% would require a magnetic resonance
imaging (MRI) scan, most frequently in the AD and PPA cases). While
62% of the participants would request a cerebrospinal fluid (CSF)
study for AD biomarkers for PPA, only a third of the participants re-
quired CSF biomarkers for AD, and a minority (up to 13%) suggested
these for FCD (Table 5; Table S1). Regarding functional neuroimag-
ing, fluorodeoxyglucose positron emission tomography (FDG-PET)
would only be requested for neurodegenerative cases (15% and 41%
for AD and PPA, respectively) and multifactorial cognitive impair-
ment (28%), and almost never for FCD/post-TBI symptoms (<5%).
Electroencephalography (EEG) and computed tomography (CT) scan
were only rarely selected, possibly due to their more historical rel-
evance, low diagnostic yield and perhaps sequential role in the in-
vestigation timeline. Only a minority of participants (n=1-3) would
request amyloid/tau-PET or apolipoprotein E (APOE) genotyping for
diagnostic purposes, probably a reflection of their limited availability
outside of research protocols as will be discussed later. Interestingly,
18%-28% of the clinicians would not request any imaging method
for the FCD scenarios, while all would require at least one of these
tests to make a diagnosis of neurodegenerative condition (Table 5).

Additional bedside cognitive testing was mentioned by around
a third of the participants for FCD cases, and slightly higher for AD
(54%). Participants suggested further formal neuropsychological eval-
uation for 46%-69% of the FCD cases (up to half of those not perform-
ing bedside testing would request in-depth cognitive testing), and this
was similar to AD (49%) (almost all not performing bedside testing for
AD do so because they privilege a neuropsychological evaluation). Less
than a third would use cognitive testing to diagnose post-TBI cogni-
tive symptoms, while 80% would use it to confirm PPA. Full psychiatric
assessment aiming at an in-depth exploration of psychosocial factors
was requested more often in situations where FCD, mood disorder or
behavioural disturbances were considered in the differential diagnoses
(around a third vs. 3%-10% for neurodegeneration).

Besides the standard investigations, a qualitative analysis of par-
ticipants' responses revealed an emphasis on the collateral history,
screening of mood disorders and vascular risk factors, sleep studies
(for obstructive sleep apnea) and cardiovascular assessment (espe-
cially in the presence of fatigue).

On the whole, the median number of investigations suggested
was minimal for post-TBI symptoms (median: 2, range: 6) (with the
caveat that this vignette reported neurological abnormalities hav-
ing been excluded after the injury) and maximal for PPA (median: 5,

range: 6) (Table 5). The median number of investigations requested
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FIGURE 2 Diagnostic labels for each clinical scenario. Research study reference diagnoses are named under each bar. AD, Alzheimer's
disease; CFS, chronic fatigue syndrome; FCD, functional cognitive disorder; FTD, frontotemporal dementia; MCI, mild cognitive impairment;
OSA, obstructive sleep apnea; PCS, ‘post-concussion syndrome’; PPA, primary progressive aphasia; PTSD, post-traumatic stress disorder;

SCl, subjective cognitive impairment; TBI, traumatic brain injury.

for FCD was 3-4, with blood tests, MRI scan and neuropsychological
evaluation leading the preferences. Neurologists were more likely to
ask for a CSF study (p<0.001), but not other tests, in comparison
with non-neurologists.

Treatment and follow-up

Overall, 80%-95% of participants highlighted the importance
of diagnostic and prognostic communication regardless of the
underlying disorder. Although it was not the focus of this study,
the participants emphasised the importance of including brief
discussions about the nature of the symptoms, rates of ‘normal
forgetting’, and explanation on memory functioning and contrib-
uting and maintaining factors (e.g., poor sleep, fear avoidance,
medication management) during diagnostic formulations. Some
mentioned support and encouragement for behavioural activation
and gradual return to normal activities with pacing strategies if
fatigue present, both in FCD and post-mld TBI cases. Regarding
non-pharmacological interventions, psychotherapy or psychiatry
were selected by up to 72% of participants for FCD and post-TBI
cognitive symptoms. Particularly, cognitive-behavioral therapy or
acceptance and commitment therapy might be useful in selected

cases. A complementary role of exercise, vascular risk factor con-
trol and medication adjustment was deemed as particularly rel-
evant for the multifactorial cognitive impairment (72%, 90% and
95%, respectively). Around a third would also recommend cogni-
tively stimulating activities (e.g., reading, puzzles, board games)
for all cases. Speech and language therapy was suggested by 92%
for PPA. The role of physiotherapy/occupational therapy was par-
ticularly emphasised for post-TBI cognitive symptoms.

Regarding pharmacological interventions, only one participant
(3%) would prescribe anticholinesterase inhibitors in FCD (Case E),
while 90% would recommend it for AD, 36% for PPA and 5% for
multifactorial cognitive impairment. Patients with FCD and post-TBI
symptoms had a chance between 23% and 46% of being prescribed
an antidepressant, even without fulfilling formal diagnostic criteria
for a depressive disorder.

Twenty-seven participants (69%) would schedule a follow-up
for FCD, and 25 (64%) for post-TBI-cognitive symptoms, with the
clinicians highlighting that in the remaining cases the patients are
instructed to be referred for a new assessment should the situation
change, new symptoms appear, or in the advent of symptom pro-
gression. In contrast, 90%-100% of the participants would follow-up
patients with PPA, AD and multifactorial cognitive impairment in
their clinic.
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TABLE 4 Proportion of the responses matching the operationalised definition for each clinical scenario.

Reference diagnosis

Agreement between experts'

diagnoses and research study

reference diagnoses (%)

Non-neurodegenerative

diagnoses (%)

SCI/MCI (%)?

Fisher's exact test
(neurologists vs.
non-neurologists)

AD
FCD
FCD

Multifactorial cognitive
impairment

FCD
PPA

‘Post-concussion syndrome’

87
41
49
46

44
92
41

0
75
88

6

78
0
100

3
26
13

3

18
0
0

0.976
0.820
0.695
0.702

1.00
0.508
0.694

Abbreviations: AD, Alzheimer's disease; FCD, functional cognitive disorder; MCI, mild cognitive impairment; PPA, primary progressive aphasia; SCI,
subjective cognitive impairment.

2Mild cognitive impairment and subjective cognitive impairment were considered independently (neither neurodegenerative or non-
neurodegenerative) as they represent clinical syndromes which are in theory etiologically agnostic.

TABLE 5 Investigations requested by the experts for each of the case scenarios.
Multifactorial
AD FCD cognitive PPA Post-concussion
Investigation (%) (CaseA) (CaseB) FCD (CaseC) impairment (Case D) FCD (Case E) (CaseF) (Case@G)
Blood tests 95 87 87 82 85 90 54
MRI brain scan 82 72 62 85 69 95 69
Bedside cognitive testing 54 39 36 26 28 36 31
Neuropsychological 49 54 46 64 69 80 23
evaluation
CSF studies 33 8 0 13 13 62 0
Psychiatric assessment 3 31 28 18 33 10 21
CT scan 18 8 10 3 13 0 5
EEG 3 3 6 8 3 10
PET scan (PiB/tau) 8 3 6 5 18 0
FDG-PET 15 3 28 5 41 3
No brain imaging requested 0 21 28 10 18 0 26
APOE genotype 8 - - - 5 8 -
Cognitive nursing assessment 10 3 3 5 0 5 3
History/examination are 5 10 8 0 10 5 21
sufficient
Other relevant tests - - Cardiology Sleep studies (64) Sleep studies (8) - -
assessment (23) Vascular risk factor
screening (31)
Investigations requested 3(5) 3(7) 3(6) 4(6) 4(9) 5(6) 2(6)

(median, range)

Note: Unless stated otherwise values are given as numbers.

Abbreviations: AD, Alzheimer's disease; APOE, apolipoprotein A; CSF, cerebrospinal fluid; CT, computed tomography; EEG, electroencephalogram;
FCD, functional cognitive disorder; FDG, fluorodeoxyglucose; MRI, magnetic resonance imaging; PET, positron emission spectroscopy; PiB,
Pittsburgh compound B; PPA, primary progressive aphasia.

Overview

We analysed the inter-rater agreement regarding investigations,
treatment and follow-up approaches (multiple responses) across
participants. We found moderate global inter-rater agreement for

PPA (k=0.50), AD (k=0.46) and multifactorial cognitive impairment
(k=0.45). Fair inter-rater agreement was recorded for FCD (x rang-
ing between 0.31 and 0.35) and post-TBI symptoms (k=0.32). The
overall agreement across all case scenarios and options posed was
fair-moderate (x=0.41; 95% CI 0.40-0.41) in this expert population.
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DISCUSSION

This online modified Delphi study analysed how a group of 45 clini-
cians with expertise in cognitive disorders, from 12 countries, as-
sesses case vignettes illustrative of different cognitive scenarios,
with an emphasis on the identification and management of patients
with FCD. This study is unique as it was conducted 2years after the
publication proposing the FCD diagnostic criteria, and we surveyed
clinicians with expertise in the cognitive and functional disorders
subspecialties. So, this study represents the first step towards es-
tablishing inter-rater reliability of the current diagnostic criteria for
FCD based on relevant positive clinical features [1]. This comes at
a time when models of brain health clinics are being discussed to
replace traditional cognitive clinics focused on a neurodegenerative
paradigm and to incorporate the new complementary tools and bio-
markers in the diagnosis of neurocognitive disorders [23, 24].

The clinicians demonstrated high discriminative ability in distin-
guishing between neurodegenerative and non-neurodegenerative/
functional cognitive symptoms using patient characteristics, history
and bedside examination only, with comparable accuracy between
neurologists and non-neurologists, regardless of years of experience
or number of patients diagnosed with FCD per year. They assigned
a neurodegenerative diagnosis to 100% of neurodegenerative cases
and a non-neurodegenerative diagnosis to 75%-88% of the three
FCD (reference diagnosis) vignettes (excluding MCI and SCI as they
are in theory etiologically agnostic). A much lower agreement was
observed for how clinicians label and frame non-neurodegenerative
cognitive presentations, with 41%-49% of the participants labelling
the case vignettes with a reference diagnosis of FCD as such, versus
87%-92% agreement in terminology for the two neurodegenerative
vignettes. The FCD case vignettes were labelled with diverse terms
including mood/anxiety, SCl or MClI, or stress, in line with findings from
previous surveys conducted across European countries and the USA
[25-27] (Table S2). The heterogeneity in labelling reflects a different
conceptualisation of the non-neurodegenerative cognitive symptoms,
confusion about the most appropriate diagnostic labels, and overlap-
ping clinical presentations [16, 28]. In addition, multiple contributing
factors can account for someone's symptoms, and an assumption was
brought forward of a higher chance of comorbidities in the FCD group
versus neurodegenerative conditions. Currently it is unclear whether
the FCD label should be reserved for patients with purely distressing
cognitive symptoms with demonstrable internal inconsistency in cog-
nitive performance, or if it should be split in different subtypes [5, 16],
considering its common occurrence with other functional neurologi-
cal/functional somatic disorders, comorbid mood and anxiety symp-
toms often with excessive concern about cognitive performance and
intolerance to memory lapses [5, 17, 29], obstructive sleep apnea or
medication cognitive side effects. Similar discussions have been held
regarding conceptualisation of functional motor phenotypes [30, 31],
and a FCD classification had been previously proposed by Stone et al.
[5, 28]. Interestingly, hesitancy in labelling and consideration of comor-
bidities because of fears of misdiagnosis were not among the prevailing
concerns when considering the neurodegenerative vignettes.

Equally, it is currently admitted that mood and behavioural
changes can potentially represent a prodrome to neurodegeneration,
and the same might apply to a subset of individuals with FCD [13, 28,
29, 32], as observed for Parkinson's disease and multiple sclerosis
[33, 34] with FND overlap, often preceding these conditions.

The seven clinical vignettes analysed in this study represent
common clinical scenarios, relevant to neurologists, psychiatrists,
psychologists, geriatricians and other healthcare professionals as-
sessing patients with cognitive presentations. These were selected
based on the need of individual diagnostic formulations and avail-
ability of different treatments, which makes their clinical distinction
paramount. We also included post-TBI cognitive symptoms which
are prevalent [35], and are thought to be reinforced via similar mech-
anisms to those recognised in FCD including memory perfectionism,
phobic anxiety, behaviour avoidance, hypervigilance, and concern
about an underlying brain damage [36-38]. The participants ad-
opted similar approaches to investigation and management of ‘post-
concussion symptoms’ and FCD, and terminologies overlapped, with
26% of the participants labelling post-TBI cognitive symptoms as
FCD. The emphasis on occupational therapy and physiotherapy in
this scenario perhaps supports the adoption of interventions com-
monly used post-TBI and targeting maladaptive beliefs, dysfunc-
tional coping strategies and disease comorbidities [35-37] to FCD
cases. In support of this formulation, individuals with functional
seizures and cognitive symptoms post-TBI displayed objective cog-
nitive improvement after receiving neurobehavioral therapy [39], a
multimodality, integrative psychotherapy used in patients with other
functional neurological disorder subtypes [3, 40].

Of note, although only a third of participants said they would
perform bedside cognitive testing, this is confounded by the fact
that the vignettes already contained some information on cognitive
testing, so the chances of performing a cognitive screening test or
some mental tasks are probably substantially higher than reported.
Some participants nevertheless highlighted that bedside cognitive
testing is not always needed if the history strongly suggests FCD,
reflecting heterogeneity in clinical practice. They also acknowledge
the limitations of the tests, first because people with FCD may
sometimes underperform in cognitive tests, especially in the at-
tention and executive control domains [2, 16, 29, 41], and second
because highly educated patients will often not be reassured by nor-
mal cognitive scores, which can occur in both scenarios of FCD and
neurodegeneration. Participants agreed that the reasoning for cog-
nitive testing needs to be carefully explained to the patient. Further
evaluation should focus on the role of bedside cognitive testing and
neuropsychological evaluation in FCD, specifically in the pursuit of
more positive signs (e.g., incongruence between a significant drop in
a domain where there is a demonstration of function on a daily basis,
as in fluency tests with preserved conversational ability) [12].

In line with this, while on one hand, CSF and neuroimaging
biomarkers hold promise for a distinction between preclinical AD
and non-neurodegenerative symptoms [42], as auxiliary tests,
many participants pointed out their limited specificity and sensi-
tivity, high costs, invasiveness and the limited availability of PET
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scans/radiotracers in certain countries [43]. A greater demand for
these methods is anticipated with the possible approval of new
amyloid-modifying agents in Europe/UK [44, 45]. Caution and
shared decision-making are advised for FCD, especially given that
significant AD neuropathology does not equal cognitive decline,
and coexisting FCD with unrelated incidental positive amyloid/tau
biomarkers (especially with aging) is possible [43, 46, 47]. Further
studies and solid recommendations are welcomed to reduce the
chances of incidental findings and dementia misdiagnosis, which
implies significant patient risks such as inclusion in clinical trials for
dementia and being exposed to hazardous therapies. The present
development of diagnostic tools and digital biomarkers might be of
assistance in the future [48-50].

Notably, around two-thirds of the experts would follow up pa-
tients with functional cognitive symptoms, in contrast to over 90%
for neurodegeneration. In this simulated scenario, follow-up was
presented as a binary yes/no option. However, it is important to
note that in many countries the actual practice often involves an
open follow-up system, wherein further assessments are offered
in response to new symptoms or clinical progression. Therefore,
the presented results should be interpreted cautiously. Yet, we
suspect that this discrepancy may be attributed partially to the
perception of FCD as a more benign condition compared with
neurodegenerative disorders, partially in the absence of currently
available effective treatments, and to the need to avoid raising
false expectations about prognosis. Equally, in some cases fol-
low-up is used as a safety net for clinicians and patients to delay
the diagnosis, but an earlier diagnosis of FCD potentially offers
therapeutic advantages, accepting that in rare cases a neurode-
generative pathology could be missed [28]. In the rare event of
a neurodegenerative disorder unfolding, timely administration of
disease-modifying therapy might be considered [44].

Finally, at first glance, a fair to moderate inter-rater agreement
regarding investigation and treatment approaches in FCD cases may
seem low. However, this reflects an agreement on multiple aspects
of diagnosis and treatment practices by a broad panel of partici-
pants, for which a strict guidance is currently lacking.

The use of vignettes and survey methodology incurs certain lim-
itations. These include the absence of patient-clinician interaction,
being a poor proxy for clinical contact where the amount of clinical
information gathered is superior. The lack of longitudinal follow-up
hinders diagnostic clarification in some cases, and the inclusion of
preliminary cognitive or imaging data, or clinical findings on exam-
ination (e.g., “aphasia” in Case F) in the vignettes may affect the
diagnostic formulation and choice of further investigation tests, de-
viating from real-life stepwise procedures. Analysing data based on
discrete versus narrative diagnoses underestimates the agreement
on FCD diagnosis by not acknowledging the existence of overlap
between functional cognitive symptoms and a second aetiology.
The diagnoses assigned to vignettes are not definitive as multidis-
ciplinary assessment might be needed to clarify the diagnosis, the
importance of which we demonstrated in this study. A potential re-
sponse bias may exist, with clinicians more motivated to participate,

those with prior knowledge of FCD, and domain of English language
being overrepresented, limiting generalisability. Despite efforts to
recruit experts from a geographically dispersed area and a diverse
professional background, all of which may increase the content
validity of these results, there is overrepresentation of male par-
ticipants, high-income countries and predominantly neurologists.
The possibility of discussions among participants, although unlikely
since the participants remained anonymous during the whole iter-
ative process, cannot be completely excluded, particularly in the
minority recruited through the ‘snowball’ method (<5%). Choice of
tests could also be affected by costs in countries not covered by
public health systems or medical insurance.

Position statement

Our study reinforces the importance of having multidisciplinary
teams involved in the care of patients with cognitive complaints,
especially in the field of FCD. Given that FCD is a likely common
cause for cognitive symptoms, continuous work is required to im-
prove screening and diagnostic workflow [18]. In an era when
efforts to improve diagnostic specificity of neurodegenerative con-
ditions are increasing [23, 24], this should also apply to the non-
neurodegenerative field. Namely, further positive diagnostic signs
and diagnostic decision tools to support clinicians in differentiating
FCD from other causes of cognitive impairment are needed to en-
able earlier diagnosis and increase specificity [48, 51]. Variability in
the framing of early stages of SCI/MCI and FCD, with competing
conceptual models, underscores the need for better guidance and
efforts to produce standardised diagnostic approaches. Importantly,
identifiable clinical characteristics that enabled diagnostic formula-
tion of a reasonably consistent diagnosis among these experts merit
further consideration and clearer classification, and should be fur-
ther validated and operationalised, including in settings with less
expertise in cognitive neurology [10, 12]. Neuropsychology can be
very informative both in diagnosis and treatment of FCD [12, 52],
particularly in cases where history and bedside testing are incongru-
ent; however, there is a lack of consensus and regional variability re-
garding how and when this should be used. Given the complexity of
cognitive syndromes, an FCD diagnosis needs careful consideration,
particularly in the presence of comorbidities such as sleep disorders,
fatigue, mood disorders and anxiety. It should not be a ‘dustbin diag-
nosis’ for everything that is not neurodegeneration. However, clinical
experience and published reports of improvement in patients with
FCD who underwent various treatments [53-55] support the need
for better awareness about this condition and the establishment of
an accurate diagnosis and subsequent treatment planning. Further
studies are needed to understand the trajectory of FCD and its rela-
tionship with other conditions such as depression and anxiety, FND
and neurodegeneration. Moreover, contemporary views admit that
FCD and neurodegeneration are not mutually exclusive, both be-
cause FCD can occur in the prodromal stage in a subset of patients,
and AD pathology can coexist with FCD as an incidental finding as
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we age. So, further work is required to improve the early separation
of these diagnostic entities and identify those individuals who might
be at a hypothetical higher risk of future neurodegeneration. The
growing knowledge on FCD allows for effective communication of
the diagnosis, mechanistically informed discussions about prognosis,
and incorporation of education elements and other strategies such
as behavioural activation in treatment plans [12, 18]. This study also
emphasises the striking need for evidence-based interventions for
FCD that might improve prognosis and influence decisions about fol-
low-up, so we encourage future research which can inform such in-
terventions [56]. Non-neurodegenerative cognitive syndromes have
been traditionally overlooked and under-researched but require
further attention, especially given the growing numbers of people
attending memory clinics with non-neurodegenerative causes for

memory symptoms [24, 28, 57].
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