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Abstract 

Increasing numbers of people seek medical help for worrying cognitive symptoms. However, many 

patients attending services designed to detect neurodegenerative disease (such as memory clinics) do 

not have evidence of neurodegenerative disease, nor do their symptoms progress as such. In some, 

alternative causes are identified, such as medication or systemic illness. Others have been described 

as ‘worried well’, as having symptoms driven by anxiety and depression, or else reassured that they 

have no disease. These patients, many of whom have functional cognitive disorders, have been poorly 

served by research and as a result there is little evidence to guide effective treatment.  

Functional cognitive disorders are an important group of overlapping conditions in which cognitive 

symptoms are experienced as the result of reversible and inconsistent disturbances of attention and 

abnormal metacognitive interpretation.  They have been neglected in functional disorder research 

and in neurodegenerative disease research, where they are an important differential diagnosis.  

The aims of this PhD were to build a firm definition of functional cognitive disorders, and to justify and 

explain how this definition might relate to previous and current diagnostic terminologies; to examine 

prevalence; to understand clinical associations; and to develop clinical methods to support accurate 

clinical diagnosis.  

This thesis investigates the terminologies and theoretical models that have previously been used to 

describe and explain functional cognitive disorders; systematically reviews prevalence and clinical 

features; describes comparative studies of healthy adults and simulators, and systematically reviews 

diagnostic performance of traditional psychometric tests of inconsistency (validity tests) in order to 

develop understanding of functional cognitive disorder mechanism and potential diagnostic methods. 

Finally, the thesis includes a clinical study of adults with cognitive symptoms, describing novel 

diagnostic techniques with wide potential utility.  
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Lay Summary 

What is a functional cognitive disorder? 

In functional cognitive disorders (FCD), memory and thinking problems are caused by a problem with 

the functioning of the brain, and are not due to brain diseases like Alzheimer’s Disease. Although the 

cause of symptoms is different, people with FCD may be just as troubled and disabled by their memory 

problems as people with dementia.  

What were the aims of this research? 

The aims of my research were to help improve our understanding of what FCDs are, what sort of other 

health problems and difficulties they tend to go along with, and how they can be accurately diagnosed 

in clinics.  

What methods were used to try and meet these aims?  

I did two large systematic (structured and repeatable) reviews: one of all the available scientific papers 

about FCD and related conditions; and another of a type of memory test sometimes used by 

psychologists to detect unusual patterns of performance (performance validity tests, or PVTs, 

sometimes called effort tests). With two enthusiastic medical students I examined the ideas that 

healthy people have about memory problems like dementia. With another two medical students I 

asked healthy people how often they experienced memory lapses, to see how common these 

experiences were. Finally, I met with 49 people who had been seen in clinics with memory problems 

(but not found to have dementia) for a detailed interview and set of memory tests.  

What were the conclusions of these research projects?  

FCD is a common cause of memory problems, present in around 1 in 4 people attending memory 

clinics.  People with FCD are more likely to have symptoms of depression or anxiety, poor quality of 

life, and poor sleep. Healthy people (who view dementia as a state of severe rather than gradually 

progressive memory problems) also commonly experience memory lapses, but in contrast do not 

experience these as problematic or disabling. PVTs, sometimes called effort tests, are not very helpful 

in diagnosing FCD. However, younger age and ability to speak for a longer time about experienced 

memory problems is suggestive of FCD. Further research will help to understand why FCD develops 

and what treatments might be helpful.  
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Introduction 

Background 

Cognitive symptoms, and specifically problems with memory and concentration, are commonly 

reported by patients with functional neurological disorders. During my clinical neuropsychiatric 

training I have often been struck by the disproportionate impact that these cognitive symptoms have 

on the daily lives of patients in whom physical symptoms would appear to predominate: seizures, 

weakness, movement disorders, or chronic pain. And yet we have little to say to these people about 

the causes of their cognitive symptoms, or about what they, or we, might do to address them.   

As a psychiatrist working in the memory clinic, I have seen another area in which our incomplete 

attention to the nature of cognitive symptoms can do our patients a disservice: that is, in those 

patients who present with memory difficulties in whom no evidence of neurodegenerative disease is 

identified. As the opening paper of this thesis demonstrates, the terms used to describe this group are 

many and varied. Some of these terms (e.g., ‘subjective cognitive decline’, and ‘mild cognitive 

impairment’) are aetiologically neutral if taken at face value. However, the drive to detect and 

potentially treat neurodegenerative disease at earlier and earlier stages has led to a common 

perception that these may sometimes, or even often, be prodromal states. But while this may be true 

for an individual when we look back retrospectively at the point of dementia diagnosis, our personal 

and clinical experiences tell us that not all cognitive lapses or complaints of poor memory progress to 

dementia.  

I started this body of work shortly after completing specialist psychiatry training, during which I had a 

broad exposure to a range of cognitive disorders and functional neurological disorders. My research 

background was primarily in functional neurological disorders, having led clinical studies examining 

attentional processes and trialling TMS treatments in functional neurological disorder. It became clear 

to me that during this time that research into FND over the preceding 10-20 years (much of which was 

led by my supervisors, Professor Stone and Carson) had made a huge positive impact on understanding 

and acceptance of these disorders as a core part of neurological practice. The elements underpinning 

these accomplishments, and which had opened the stage for a growing international research field 

were, to my view, simple ones: a) clear and transparent definitions and language; b) a rejection and 

continual challenging of dualist concepts of the body and mind being entirely separate and therefore 

of ‘organic’ and ‘functional’ disorders being mutually exclusive; c) testing and validation of accessible 

positive clinical features to enable accurate diagnosis; and d) a collaborative approach.  
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At the outset of this project, I found functional cognitive disorder research in a position many years 

behind that of functional neurological disorder research in general, and the concept was almost 

completely overlooked in the neurodegenerative disease field. In approaching this ‘new’ area I have 

tried to base the aims and execution of my research around the same elements: a) aiming to use clear 

definitions and transparent language; b) moving away from ‘either/or’ thinking and embracing notions 

of comorbidity; c) identifying positive clinical features to enable accurate diagnosis rather than 

diagnosis based on exclusion; d) finding opportunities for collaboration, including across disciplines.  

Aims 

The specific aims of this study were as follows: 

1. To define FCD, estimate prevalence, and understand clinical associations. 

2. To consider the relationship between cognitive symptoms experienced by healthy people and 

those experienced by people with FCD. 

3. To examine beliefs about dementia in healthy people, and to consider whether these may 

have a role in the mechanism of FCD. 

4. To investigate methods of diagnosis, with the aim of identifying positive clinical profiles which 

might accurately identify FCD in people presenting with cognitive symptoms. 

Method 

It was always my intention that the core of this PhD would be a clinical study undertaking detailed 

assessments of patients with cognitive symptoms, including due to FCD; because I enjoy seeing 

patients, and because it was immediately clear that this would be necessary in order to identify good 

clinical diagnostic methods. However, it became apparent early on that the FCD literature was at an 

embryonic stage in terms of diagnostic criteria and separation from other, syndromic, definitions (MCI, 

SCD etc.). Therefore, what initially set out as a brief systematic review became a very large 

investigation into the terminology, prevalence, and clinical associations of FCD; the result is the first 

paper in this thesis: ‘Functional cognitive disorders – a systematic review’.  

The systematic review helped me to identify the most appropriate clinical measures to include in the 

clinical study (‘Improving Diagnosis in Cognitive Disorders’). It also raised questions about the high 

prevalence of cognitive symptoms in healthy populations, which led us to two studies examining 

beliefs about dementia (using a simulation paradigm) and the frequency of cognitive lapses in healthy 

adults.  
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A further question arising from the initial systematic review, and from discussion with other clinicians, 

concerned the utility of performance validity tests (PVTs) in FCD diagnosis. Finding this question 

inadequately answered in the literature, I identified a broader relevant question: how do clinical 

populations (i.e., not healthy, not feigning, not litigating) perform in PVTs? This led to a second 

systematic review; and also to inclusion of a validity test in our clinical study (the Medical Symptom 

Validity Test (MSVT)). In combination, these studies found PVTS unhelpful in diagnosing FCD.  

Finally, our clinical study, unfortunately cut short by COVID-19, examined a clinical, cognitive, and 

interactional features in 49 participants with cognitive symptoms (but not dementia) recruited from 

memory, neurology, and neuropsychiatry clinics. Despite a small sample size, the rich data in this study 

and relatively high proportion of expert consensus FCD diagnoses has provided helpful information 

which, if replicated, is likely to aid accurate diagnosis of FCD.  
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Understanding the problem – paper 1 

Functional cognitive disorders: a systematic review.  

McWhirter L, Ritchie C, Stone J, Carson A.  

The Lancet Psychiatry. 2020 Feb 1;7(2):191-207. 
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Abstract 

Background 

Many who seek help for cognitive symptoms do not have, nor develop, dementia, and many described 

as having mild cognitive impairment do not progress to dementia. Nevertheless, subjective cognitive 

decline and mild cognitive impairment continue to be conceptualised as steps in the progression of 

degenerative brain disease towards dementia. Functional cognitive disorders (FCD), in which real and 

distressing symptoms result from potentially reversible changes in brain function unrelated to 

pathophysiologically-defined disease, account for a proportion of those who do not follow this 

trajectory.  

Methods 

We searched MEDLINE, EMBASE, and PsycINFO for observational studies of subjective cognitive 

symptoms that included data on ≥10 people with possible FCD published until 14th March 2019. We 

conducted a narrative review describing terminology, prevalence, and associations.  

Findings 

Our review identified 249 studies. Symptom assessment methods were heterogeneous. Cognitive 

symptoms were common in the general population (30%, n=245,654). 24% of 12,003 individuals 

presenting to clinical services for cognitive disorders were defined as having subjective cognitive 

impairment, pseudodementia, or FCD.  These diagnoses were associated with affective symptoms, 

neuroticism, negative self-evaluation, and negative illness perceptions. Communication behaviours 

during clinical interactions discriminated functional from structural disorders. The risk of false positive 

biomarker profiles was noted.  

Interpretation 

Cognitive symptoms are common. Around 24% of people presenting to memory clinics may have 

functional cognitive disorders. They are not ‘worried well’ but have psychiatric comorbidity and poor 

wellbeing. Research into markers of functional cognitive disorders is needed: to enable research into 

treatment, and to increase specificity of prodromal degenerative brain disease diagnoses.  
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Introduction 

Increasing numbers of people seek help for memory problems, and yet many symptomatic patients 

attending memory clinics do not have degenerative brain disease, and do not progress to dementia1,2. 

Cognitive symptoms or impairment may be caused by other medical and neurological disorders, or by 

prescribed or non-prescribed drugs, but the experience of cognitive failure can also arise through 

purely functional disturbances to cognitive and introspective processes.  

Functional cognitive disorders are a group of overlapping conditions in which cognitive symptoms are 

present which are genuine, distressing and often disabling, but experienced inconsistently and not 

related to systemic or brain disease (Box 1)3.  They can be included under the umbrella of functional 

neurological disorders, one of the commonest causes of neurological disability4,5. Although historically 

defined in terms of psychological stress and absence of disease, functional neurological disorders are 

now also understood in neurobiological terms, with evidence of dysregulated attention, sensorimotor 

prediction, self-agency, and emotional processing6,7. Psychological stressors are no longer required for 

the diagnosis of functional neurological disorder, which, crucially, is only made on the basis of positive 

clinical features demonstrating characteristic internal inconsistency; misdiagnosis is rare8. 

Functional cognitive symptoms have received less research attention than other functional symptoms, 

although interest is developing. Teodoro et al. systematically reviewed the literature on “brain fog”, 

and cognitive symptoms in functional neurological disorders, fibromyalgia, and chronic fatigue 

syndrome, with the Teodoro paper suggesting a unifying theory in which excessive attention towards 

physical symptoms and cognitive processes generate symptoms9. Bailey et al. systematically reviewed 

patterns of communication in memory clinics, identifying features with potential to discriminate 

between functional and neurodegenerative disorders: individuals with functional disorders were more 

likely to attend alone, to be worried about their memory, and to provide a detailed account of personal 

history and memory failures10. However, despite increasing interest in identifying early prodromes of 

degenerative brain diseases, there has been no detailed examination of the prevalence and clinical 

associations of functional cognitive disorders (an important differential diagnosis) in the cognitive 

disorder literature.  

One reason for this may be that the scientific literature concerning functional cognitive disorders is a 

tangled landscape of overlapping terminology. Early 20th century physicians used the term 

‘pseudodementia’ to describe a wide range of clinical syndromes with the appearance of dementia 

but rather caused by depression, conversion disorders (hysteria), dissociative states (including ‘Ganser 
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states’), or disordered personality11–13. The broader ‘pseudodementia’ concept has been superseded 

by ‘depressive pseudodementia’ – cognitive impairment associated with severe depression – although 

with better recognition of the frequency of depression and anxiety in prodromal degenerative brain 

disease, this clinical group remains aetiologically heterogenous.  

In recent years, researchers investigating subjective cognitive decline (SCD) have been strongly 

invested in identifying early clinical markers of neurodegenerative disease, rarely focusing on 

alternative causes of symptoms. People with subjective cognitive complaints but normal cognitive 

examination are sometimes described, unhelpfully, as ‘worried well’ (describing worry about 

experiences which fall within the range of normal, and which are not due to disease). Of equal concern, 

people with both subjective cognitive complaints and impairment on testing (therefore defined as 

having mild cognitive impairment (MCI)), or with subjective cognitive complaints and biomarkers 

suggestive of an underlying disease process, may receive life-changing predictions or diagnoses of 

dementia which are retained even when inconsistent symptom experience and subsequent cognitive 

trajectory are more consistent with a functional disorder14.   

There is an almost universal tendency in dementia research to view subjective cognitive symptoms as 

a preliminary to mild cognitive impairment and later dementia. However, an as-yet undefined 

proportion of those individuals with symptoms described in terms of subjective cognitive decline, 

subjective memory impairment, pseudodementia, or as the ‘worried well’, may be better described in 

positive terms as having the inclusively generated diagnosis of functional cognitive disorders; 

challenging the prevailing SCD → MCI → dementia model. We aimed to systematically search and 

review the literature incorporating these diverse terms in order to assess the usage, prevalence, and 

clinical associations of functional cognitive disorders in people with cognitive symptoms.  
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Method 

Search strategy and selection criteria 

We conducted two simultaneous searches (A and B) of the published peer-reviewed English-language 

literature in MEDLINE, EMBASE, and PsycINFO databases to 14th March 2019, using the terms shown 

in Box 2. We included observational studies describing the cross-sectional diagnoses of those assessed 

for possible dementia in memory clinics or similar services; and observational studies, excluding 

treatment studies, which included (albeit not necessarily as a primary focus) original data on at least 

10 adults (>18 years old) with subjective cognitive symptoms, arising de novo, who did not receive a 

diagnosis of dementia, delirium, or other medical or neurological causes of symptoms. Exclusion 

Box 1: Functional cognitive disorders: definition and subtypes  

Definition 

• One or more symptoms  of impaired cognitive function are present 

• Clinical findings show evidence of internal inconsistency: with observed or measured function, 

or between different situations 

• Symptoms or impairment are not better explained by another medical disorder, although may 

be comorbid with another medical disorder 

• Symptoms or impairment cause clinically significant distress or impairment in social, 

occupational, or other important areas of function, or warrant medical evaluation 

 

Proposed overlapping subtypes (after Stone et al 2015): 

• Excessive attentional focus on ‘normal’ cognitive symptoms 

• Health anxiety about dementia, with perceived cognitive deficit 

• Isolated functional cognitive symptoms with or without impairment on cognitive tests 

• Cognitive symptoms as part of anxiety or depression 

• Cognitive symptoms in other functional disorders, e.g. functional neurological disorders 

(dissociative seizures, functional movement disorders), chronic fatigue syndrome and 

fibromyalgia (‘brain fog’)* 

• Dissociative cognitive states (e.g. dissociative amnesia, fugue, Ganser syndrome) 

 

*  not included in this review – see (Teodoro et al. 2018s9) 
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criteria (not applied to cross-sectional studies of memory clinics) were; primary diagnosis of (non-

cognitive) functional neurological disorder, chronic fatigue syndrome, fibromyalgia, major psychiatric 

disorder other than depressive or anxiety disorders, or cognitive symptoms after physical illness or 

injury. The search, screening, and data extraction was performed by one author (LM). Data were 

synthesised into a narrative review.  

 

Results 

Search results 

Of the 249 included studies (Figure 1 and Supplementary Table A), 185 had a cross-sectional design, 

59 longitudinal, and five described case series (≥ 10 people); 59 included at least one control group. 

Box 2:  

Search strategy  

EMBASE, PsycINFO, MEDLINE 

Search A: (((functional or dissociative or psychogenic or hysterical or conversion or medically 

unexplained or subjective) ADJ (memory or cognit* or cogniform) ADJ (impairment or disorder or 

decline or complain* or symptom*)) OR pseudodementia) AND (((memory or cognit* or cogniform) 

adj1 (symptom or complain* or subjective))  

AND  

Search B: ((memory or cognit* or neurology or dementia) adj1 (clinic or outpatient)). Restricted to 

human, English language, NOT brain injury) 

AND 

Review of reference lists of included papers.  
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Figure 1 : Selection of included studies

 

Terminology 

 A wide range of terms were used to describe non-dementia cognitive symptom profiles and diagnoses 

(Table 1).   
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Table 1 – Main terminology used in included studies 

Number of included studies Main term used 

66 Subjective memory complaints 

25 Pseudodementia 

(13)  - pseudodementia due to an affective disorder / depressive pseudodementia / 
pseudodementia of depression / dementia syndrome of depression 

(1) -  Conversion pseudodementia 

23 Memory complaints 

22 Subjective cognitive decline 

15 Subjective memory impairment 

14 Subjective cognitive impairment 

12 Subjective cognitive complaints 

10 Description of primary psychiatric diagnosis 

10 Functional memory disorder 

7 Clinically / cognitively normal / no cognitive deficits/disturbance 

6 Cognitive complaints  

5 Not dementia / illness / (neuro)psychiatric illness / disease 

5 Functional cognitive disorder 

4 Subjective complaints 

3 Memory self-report / self-rating / self-rated decline 

3 Subjective memory loss 

3 Subjective memory decline 

2 Benign senescent forgetfulness 

2 Worried well 

1 each (12) Cognitive symptoms, subjective cognitive symptoms, subjective memory 
symptoms, subjective forgetfulness, anticipatory dementia, memory problems, 
subjective worsening of memory, symptoms of memory impairment, 
psychoactive brain dysfunction, Ganser syndrome, non-deteriorated 
(longitudinal), reversible dementia.  

Total: 249  

 

Population prevalence and outcomes 

Prevalence of functional cognitive disorders in clinical settings 

Thirty-nine studies (described in Table 2) described diagnoses in 40 clinical populations attending 

cognitive assessment services: all were in memory clinic (or similar) settings except for the earliest 

three: studies of in-patients investigated for suspected dementia, reflecting clinical practice at the 

time15–18. The 39 studies included 13,637 people (57% female)), excluding Wright and Lindesay’s 

survey (N not reported)2,15–50. Studies used varying terminologies and reported varying degrees of 

descriptive detail. Of these 39 studies, 35 studies (n=13,353) reported dementia diagnoses in 54%, 32 

studies (n=12,003) reported presence of clinical syndromes of subjective cognitive impairment, 

pseudodementia, or functional cognitive disorders in 24%, 30 studies (n=11,807) reported both 
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functional cognitive disorder prevalence (24%) and dementia prevalence (53%) (Figure 2), and five 

studies (n=1,324) reported ‘no cognitive disorder’ in 47%.  

Figure 2: Diagnoses in 11,807 people attending memory clinics 

 

Cognitive disorders may also come to light during treatment of medical illness: of 166 medical in-

patients  with severe acquired cognitive deficits suggestive of dementia (mean age 82·9), 8 (5%) were 

ultimately diagnosed with depressive pseudodementia51.  

Longitudinal outcomes in clinical populations  

If cognitive symptoms always represent steps on a trajectory towards dementia, every person with 

subjective cognitive impairment would be expected to progress to MCI, then dementia, with ongoing 

decline from the point of dementia diagnosis. Atypical trajectories (non-progressive, remitting, or 

fluctuating) are a potential marker of functional cognitive disorders. Although complete meta-analysis 

of the longitudinal outcome of subjective cognitive symptoms was outside of the scope of this review, 

we examined the included studies in order to consider whether, in broad terms, non-progressive 

cognitive problems were common or rare in those presenting for clinical assessment. 

Three pre-1980 studies examined stability of dementia diagnoses. In Kendell’s study of the temporal 

stability of psychiatric diagnoses in 2000 patients first admitted to a psychiatric bed in 1964, dementia 

was the most stable of all psychiatric diagnoses at 77%; indicating, however, that 23% of those 

diagnosed with dementia severe enough to lead to hospital admission were ultimately re-diagnosed 

with something else52. In another 10-year case-note review of 35 inpatients diagnosed with pre-senile 

(<65) dementia, 15 deteriorated as expected and 10 died, but 20 (57%) did not deteriorate but 

improved (n=18) or remained unchanged (n=2); revised diagnoses including depression (n=3), anxiety 
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state (n=3), somatic symptoms without organic basis (n=6), and hysterical reaction (n=1), the authors 

stating that the non-progressors consisted mainly of 'people with marked personality difficulties and 

neurotic symptoms or affective disorder'53.  

Ten studies followed up clinical populations assessed at baseline as having subjective cognitive 

symptoms of uncertain or benign cause: none reported rates of progression to dementia greater than 

10% during 2-4 year follow-up54–64.  If subjective cognitive decline was most often due to degenerative 

brain disease, it would be expected to be associated consequently with early death. However, two 

included studies reported no reduction in life expectancy in individuals with SCD over mean follow-up 

periods of 3·5 - 4 years65,66. 

Poorer outcomes were reported in pseudodementia cohorts, both in terms of incident dementia and 

non-neurodegenerative mortality, although progression to dementia varied from 0-89%. Bulbena & 

Berrios followed up 22 individuals with pseudodementia (unipolar depression (n=10), bipolar disorder 

(n=5), psychosis (n=5), personality disorder (n=2), mean age 73·3) after 15-47 months; eight (36%) 

died, and of 14 survivors six (27%) developed dementia67. Sachdev followed up 19 individuals with 

pseudodementia, (depression (n=8), bipolar depression (n=3) ,schizophrenia (n=5), mania (n=2), and 

schizophreniform disorder (n=1), mean age 53), over 12 years; eight (42%) died but none of the 11 

(58%) survivors developed dementia16,68. Kral & Emery, however, reported onset of dementia within 

eight years in 89% of 44 individuals with pseudodementia (mean age 76·5), despite initial resolution 

of affective and cognitive symptoms69. Similarly, of 182 with depressive pseudodementia (mean age 

78) followed up over 5-7 years, 71% developed dementia70.  

Schmidtke et al reported outcome in 46 of 73 individuals diagnosed with functional memory disorder 

(FMD) (mean age 55·2); 39 (85%) had persistent symptoms at mean follow-up of 20·1 months; 

symptoms had resolved in six (13%); one (2·1%) had dementia71. Risk of incident dementia therefore 

was low (nonetheless present) but symptom persistence was the notable finding here, suggesting 

FMD is not a benign condition.  

Cognitive symptoms in the general population  

To understand who presents for clinical assessment, and why, it is important as a first step to estimate 

the general prevalence of cognitive symptoms.  
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Fifty-six studies described prevalence of cognitive symptoms in community populations (Table 3), 

using a variety of assessment methods, finding symptoms in between 8% and 80%, with overall 30% 

of the 245,654 individuals included reported to have cognitive symptoms72–127.   

Of those cross-sectional studies including objective measures of cognitive function; 18 found a positive 

association between symptoms and objective impairment;72–77,79,82,84,88,89,93,95,97,98,100,113,121 though 14 

did not86,87,90,96,105,110,112,117,120,122,123,125,127,128. Some reported symptom association with impairment in 

subgroups: specific rather than global cognitive symptoms124, SCD-plus (SCD with additional clinical or 

bio-markers suggesting neurodegenerative disease) but not SCD alone94, and only in male 

participants81. There was no correlation between prevalence of reported cognitive symptoms and 

mean study population age, although this must be interpreted with caution given the different 

measures used (Figure 3).  
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Figure 3 – Cognitive symptom prevalence vs mean sample age  

Subjective cognitive symptom prevalence in 49 included studies of community populations (not including 7 
studies in which sample age was not reported)  

 

Factors associated with help-seeking for cognitive symptoms 

Having established in our first step that cognitive symptoms are common, in our second step towards 

understanding why people present with cognitive symptoms we identified seven studies reporting 

factors associated with seeking help for cognitive symptoms.  

Comparing self-referred with physician-referred memory clinic patients, self-referrers reported 

greater decline, had more depressive symptoms, more trait anxiety, higher estimated premorbid IQ, 

and were more likely to have had previous depression requiring treatment129,130. Four other studies 

reported that help-seekers had poorer memory self-efficacy, quality of life, and were more often 

worried because of a family history of dementia131, were more likely to perceive a biological or medical 

(rather than social) cause of memory problems132, and had more depressive symptoms and 

hippocampal atrophy than symptomatic non-help-seekers  despite similar cognitive scores, anxiety 

scores, and cerebral amyloid deposition133.  Haussman found that intrinsic motivation – attending 

because of self rather than others – reduced likelihood of dementia diagnosis134. In Tsoi’s Ganser 
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syndrome study, every presentation was assessed to be motivated by external circumstances, 

including avoidance of murder trial, head injury compensation, and ‘dissatisfaction with army life’135.   

In summary, those seeking help for subjective cognitive symptoms are more likely to be distressed, 

depressed, anxious, and to be more concerned than others about their memory; they cannot be 

considered ‘worried well’.  It is possible that a significant proportion have functional cognitive 

disorders (Box 1). 

Longitudinal outcome of cognitive symptoms in the general population  

Comprehensive meta-analysis of longitudinal outcomes was outside of the scope of this review, but 

we aimed to summarise the range of outcomes in included studies in order to consider broadly 

whether cognitive symptoms, in those who do not necessarily seek help, frequently or infrequently 

progress to dementia.  

Twenty-six studies reported outcomes in non-clinical populations with subjective cognitive symptoms 

after between one and ten years. In 13 elderly cohorts, baseline subjective cognitive symptoms were 

associated with increased risk of future cognitive decline, although in studies reporting incident 

dementia rather than decline on cognitive tests, numbers progressing to dementia were small: at most 

11% (over 7 years, in Reisberg et al.) of any individual study population77,84,88,89,95,108,121,136–140. Two 

studies, in 453 individuals (mean age 80·5) and 1990 (mean age 80·1), reported increased risk of 

progression in stable but not unstable (relapsing and remitting) SCD82,114. Amariglio et al. found 

symptoms predictive of decline only in individuals with amyloid positive profiles on PiB-PET in a cohort 

of 279 (mean age 73·7)141. In a cohort of 1416 (mean age 75·3), SCD no longer predicted decline after 

adjusting for baseline cognitive performance121. Six studies (all mean age >65) reported that symptoms 

did not predict future decline57,98,112,142–144. Three studies described predictors of future increases in 

cognitive symptoms: low control beliefs (corresponding to low or external locus of control)145, female 

sex, fear of falling, anxiety and depression146, and longitudinal change in cognitive performance147.   

In summary, and in keeping with systematic reviews assessing this specific question148, while some 

individuals with subjective cognitive symptoms progress to dementia, the majority (around 90%) do 

not.  
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Reported associations between clinical variables and functional cognitive 

disorders 

We hypothesise that a significant proportion of those with subjective cognitive symptoms in clinical 

populations have functional cognitive disorders, and summarise below reported clinical associations. 

In including biomarker studies, we intended not to assess the predictive value of these biomarkers per 

se, but rather to consider the clinically important question of what patterns of results might be found 

in those with functional cognitive disorders.   

Structural Neuroimaging 

As cerebral atrophy is a key marker of degenerative brain disease, and medial temporal lobe atrophy 

a marker of AD, functional cognitive disorders (assumed here to represent many of those with 

subjective cognitive symptoms) might be expected to be associated with an absence or relatively small 

degree of atrophy. Several included studies confirmed this: finding degree of global atrophy unrelated 

to measures of cognitive function in individuals complaining of memory loss41 or to symptom 

severity149, and three studies reported no difference in brain volume between groups with subjective 

memory complaints and healthy controls150–152. Two studies reported greater medial temporal 

volumes in depressive pseudodementia than AD, and one reported greater hippocampal volumes in 

subjective cognitive impairment than AD or MCI153–155. One study defined a ‘non-neurodegenerative’ 

subjective memory impairment subtype with minimal atrophy156.  

Five studies, however, reported smaller hippocampal volumes in subjective memory impairment 

compared with healthy controls, reporting smaller hippocampi in less-depressed SMI157, in SMI with 

AD family history158, and, in Perrotin et al., in association with help-seeking150,154,159,160. A study of 

‘dementia syndrome of depression’ reported atrophy intermediate between unimpaired depressed 

individuals and those with AD161. In 60 memory clinic patients (mean age 72·6) white matter lesion 

severity correlated with subjective memory symptoms and depression severity162. Superior temporal 

gyrus atrophy correlated with depressive symptoms in unaccompanied memory-clinic attenders, the 

authors proposing that depression was the cause of atrophy, rather than the result163.  

Just as the absence of atrophy cannot exclude degenerative disease, the presence of atrophy is not 

specific: a study describing an ‘AD-like’ atrophy pattern present in 13% of those with SMD reported 

that 27% symptomatic individuals with this pattern did not progress within 90 months164. 
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Functional Neuroimaging 

Functional MRI 

Rodda et al. reported increased fMRI activation in the left medial temporal lobe, bilateral thalamus, 

posterior cingulate and caudate in patients with subjective cognitive impairment compared with 

healthy controls165. Kawagoe et al. described increased resting-state functional connectivity, related 

to symptom severity, in the lingual gyrus, anterior insula, and superior parietal lobe149. The authors of 

both studies suggest the observations might reflect compensatory activity in early neurodegenerative 

disease. In contrast, Hu et al. described absent hippocampal activation during a choice-making task in 

people with SCD compared with controls166.  

Cerebral blood flow 

A PET study of regional cerebral blood flow reported decreased flow in left anterior medial prefrontal 

cortex and increased flow in the cerebellar vermis in patients with major depression and significant 

cognitive impairment compared to depressed patients without cognitive impairment167. Gucuyener et 

al. reported no differences in cerebral blood velocities as measured by transcranial doppler ultrasound 

between patients with depressive pseudodementia and AD controls, but impaired vasoneural 

reactivity to visual stimuli only in AD168.  

Metabolic Imaging 

Amyloid Positron Emission Tomography (PET)  

If subjective cognitive symptoms often represented an AD prodrome, an association with increased 

cerebral amyloid deposition would be expected, although amyloid is not specific to AD169. Five studies 

examined cerebral amyloid burden in subjective cognitive impairment or decline, using Pittsburgh B 

(PiB) or (18) F-florbetapir ligands. Results were mixed. One study reported no difference in amyloid 

between community SCI participants and healthy controls151. Another reported more amyloid in 

clinical and community SCD participants than in healthy controls170. Three studies examined amyloid 

in relation to cognitive symptoms, finding no association with global cognitive symptom scores, 

although Amariglio et al. reported a specific association with impaired memory and Perrotin et al. 

reported, somewhat tenuously, that although those with higher PiB uptake did not report inferior 

memory, they were less likely to report superior memory than others146,171,172. Overall, therefore, of 

the five included amyloid PET studies, only Perrotin et al. reported a clear association with presence 

of subjective cognitive symptoms, reporting amyloid-positivity in 9% controls, 29% clinical and 34% 

community SCD participants159.  
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Neurophysiological measures 

The authors of two pre-1990 papers on pseudodementia and mixed depression and dementia 

described diagnostic use of electroencephalography (EEG): more often abnormal in AD12,173. Hutton 

reported worse eye tracking in AD compared with pseudodementia and healthy controls174. Examining 

the P300 late-evoked potential in passive listening and ‘oddball’ tasks, Gottlieb reported no difference 

between individuals with pseudodementia and healthy controls175. Cespon et al. reported greater 

medial frontal negativity (a correlate of conflict monitoring) in those with higher levels of SMC176.  

Genetic variables 

Prodromal (indeed, preclinical) AD would be expected to be associated with an increased risk of 

carrying the APOE ε4 allele, the most penetrant genetic risk factor for sporadic AD; but in keeping with 

systematic reviews of this specific question, five included studies of people with subjective memory 

symptoms found no increase in APOE ε4 allele prevalence123,152,155,172,177,178. 

Cerebrospinal fluid (CSF) ‘biomarkers’ 

One study found an ‘AD profile’ of CSF (pathological Aβ42:T-tau ratio) more frequent in SCI (52%) than 

in healthy controls (31%)58. Eckerstrom and Garcia-Ptacek found CSF biomarkers more frequently 

normal in SCI than in MCI or AD155,179. Overall, therefore, those with subjective cognitive symptoms 

appear more likely to have pathological biomarkers than controls, but less likely than those with 

objective impairment; many described as having SCI do not have markers of degenerative brain 

disease.   

Six included studies reported outcomes of subjective cognitive symptoms in relation to CSF AD 

biomarkers. Visser reported that no SCI subjects progressed to dementia (including those with a 

pathological Aβ42:T-tau ratio) by 2·3 years58. Van Harten reported that low Aβ42 alone (without 

abnormal tau) predicted progression in a clinical population with subjective complaints, but numbers 

were small: of 132 people with subjective complaints, ten had low Aβ42, of whom two (18%) declined 

over two years; in another cohort described by the same authors, 12 of 115 with subjective complaints 

had low Aβ42, of whom eight (62%) declined61,62. Sierra-Rio reported that pathological Aβ42:p-tau ratio 

was associated with progression in SCD; but of 55, 11 had this profile of whom only three (27%) 

declined180.  

Overall, although CSF AD profiles may be slightly more common in SCD than in normal controls, the 

predictive value for any individual is uncertain; as eloquently demonstrated by a longitudinal study in 
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which CSF biomarkers did not improve clinicians’ diagnostic or prognostic accuracy in suspected 

cognitive disorder; sensitivity was the same but specificity lower when CSF biomarker status was 

available, with most resulting false positive predictions, importantly, in those with subjective 

complaints only181.  

Neuropsychological test performance 

Neuropsychological tests are a pre-requisite in all dementia diagnostic criteria. It is important to 

consider how those with functional cognitive disorders perform in such tests in order to understand 

when and how to use them in diagnosis.  

Thirteen studies examined neuropsychological test performance in subjective symptoms (a proportion 

of whom are likely to have functional disorders) in comparison with healthy, MCI, or dementia controls 

(Table 4):131,152,153,166,182–191 participants generally performed similarly to or worse than healthy 

controls, but better than MCI or dementia controls.  

Nineteen studies examined the relationship between subjective cognitive symptoms and objective 

cognitive performance (Table 5),149,162,172,185,192–208 ten reporting a relationship between symptom 

report and measured cognition in at least a subset of participants and nine finding no relationship. 

Where there was discord, memory complaint exceeded impairment.  

Three studies reported that neuropsychological tests had predictive value in subjective cognitive 

symptoms, reporting associations with decline at one, two, and seven years55,209,210. However, while 

analysis of specific tests and ‘forgetting index’ in one study identified 79% of those with cognitive 

complaints converting to dementia within 5-6 years, this model therefore incorrectly predicted 

dementia in a significant 21%211. Jansen et al. did not find that neuropsychological assessment 

improved dementia classification in 221 memory clinic attenders, increasing false positive predictions 

of decline in those with SCI212. Overall, although mild baseline impairment seems more likely in those 

with degenerative brain disease, the predictive value of neuropsychological testing for any individual 

is inaccurate.  

Specific cognitive features were described in ten patients with Ganser syndrome: amnesia, 

approximate answers (‘vorbeigehen’ – incorrect answers which demonstrate knowledge of the correct 

answer), fugue or trance-like state and hallucinations135. The approximate answer demonstrates 

internal inconsistency, and can be considered a (rarely described) positive sign of functional cognitive 

disorder.  
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Validity tests also demonstrate internal inconsistency, although the utility of validity test failure in 

discriminating prodromal degenerative brain disease from functional disorders remains unclear. One 

study reported that 7% of 170 (13% of those under 65) memory clinic patients with MCI, ‘uncertain 

diagnosis’, or ‘worried well’ scored in a ‘noncredible’ range on the Word Memory Test and/or Test of 

Memory Malingering213. 

Interactional and linguistic features 

Some groups have examined interactional and linguistic features during the consultation. As clinical 

consensus was used as the ‘gold standard’ diagnosis in most studies, we note risk of diagnostic 

suspicion bias, in which clinicians may use the assessed features consciously or subconsciously to make 

the diagnosis.  

Eleven studies described observable differences in behaviour or language during the clinical 

assessment which discriminated functional cognitive symptoms to those due to degenerative brain 

disease (Table 6)13,24,35,163,214–221. Those with functional symptoms were reported to be more likely to 

attend independently, offer detailed descriptions of complaints and personal history, to produce a 

written list of complaints; they were less likely to exhibit the ‘head turning sign’ or otherwise rely on 

an accompanying adult13,24,35,215–221. 

Cognitive symptom profile 

We considered whether any specific cognitive symptoms increased the likelihood of a functional 

cognitive disorder. Wells reported that patients with pseudodementia reported memory loss for both 

recent and remote events (vs. relative remote memory preservation in early AD); memory gaps for 

specific periods or events; dated symptom onset precisely; and had symptoms of short duration and 

rapid progression13. Ahmed et al. reported, in a two-year longitudinal study, that baseline complaints 

did not differ between ‘worried well’, amnestic MCI and semantic dementia222. Haussman et al. found 

initial symptoms of attention deficit or word finding impairment more likely in those with SMI and 

normal objective cognition, compared with those with dementia, in whom first symptoms were more 

likely ‘unspecified’, memory impairment, or orientation deficit134.  

The use of symptom ‘checklists’ was described in two studies of cognitive impairment in depression: 

Reynolds et al. correctly classifying 90·5% (anxiety, delayed insomnia and loss of libido supporting 

pseudodementia diagnosis); Yousef et al correctly classified 98% of those with dementia and 95% of 

those with depression223,224.   
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Metacognition  

As described, the included studies reported poor concordance between cognitive symptoms and 

measured performance. Metacognition can be defined as the process of or ability to monitor and 

evaluate one’s own thinking; discordance between memory self-report and performance representing 

metacognitive error.  

A small number of studies examined metacognitions in those with functional or subjective cognitive 

symptoms. Two studies of functional memory disorders found poorer memory self-efficacy 

(evaluation of one’s own ability) in patients compared with healthy controls225,226. Larner found 

memory self-rating of ‘poor’ or ‘fair’ 0·87 sensitive but < 0·5 specific for functional cognitive disorder 

in memory clinic36. Elsey et al. reported that those with functional memory disorder were more 

concerned about memory symptoms than their companions218. Mogle et al. found higher memory 

ratings compared with others the same age associated with better psychological wellbeing227. Chin et 

al. reported that, in those with normal cognitive testing, subjective memory symptom severity was 

associated with increased self-focused attention208.   

Illness perceptions 

Three studies suggested that illness perceptions influence symptom severity. Negative ageing 

stereotypes were associated with more subjective memory complaints (and depressive symptoms), 

whereas factors contributing to ‘meaning in life’ were associated with fewer complaints128,207. The 

impact of knowledge of genetic risk was explored by Lineweaver et al: participants informed of their 

APOE ε4 positive status rated their memory worse and performed worse than those who remained 

unaware that they were APOE ε4 positive228. Hurt et al. reported that helplessness, illness identity, 

serious perceived consequences, emotional representation, and negative comparison with peers were 

strong determinants of distress and anxiety in adults with SMC132.  

Non-cognitive symptom profile 

We examined reported associations between functional cognitive disorders and non-cognitive 

symptoms in order to consider whether a distinct phenotype could be defined in those with primary 

cognitive symptoms, having excluded studies of those with primary (non-cognitive) functional 

neurological disorder, chronic fatigue  syndrome, fibromyalgia, major psychiatric disorder other than 

depressive or anxiety disorders, or cognitive symptoms after physical illness or injury. 
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The most striking association was between depressive symptoms and cognitive symptom severity, in 

both clinical and community populations; anxiety symptoms and personality traits (particularly 

neuroticism) were also frequent associations (Table 

7)12,13,67,116,128,129,131,132,159,162,163,172,179,185,187,189,192,196–198,201,202,205,206,208,225,226,229–251. Depressive symptoms 

were in some studies associated with objective cognitive impairment198,206,233,241,252. Kawagoe et al. 

reported higher apathy scores in association with cognitive symptom severity149. Cognitive symptoms 

were also reported to be associated with self-reported multimorbidity253, physical health 

complaints234, more pain and analgesia use107,254, and psychosomatic complaints as measured by SCL-

90225,226. Five studies reported an association between functional or subjective cognitive symptoms 

and reported stress179,207,225,226,255. Three studies reported an association between SMC severity and 

more general measures of poor psychological wellbeing109,189,227,253, two with poorer quality of 

life191,195, and one qualitative study reported that presence of subjective memory symptoms had a 

variable impact on wellbeing256.  

Nine studies described sleep disturbance in association with functional cognitive symptoms. Reynolds 

et al. described more delayed insomnia, longer recording periods, early-morning waking and higher 

REM intensity in those with depressive pseudodementia compared to those with dementia223,245. Self-

report of poor-quality sleep was associated with symptoms in FCD, SMC without objective impairment 

or AD biomarkers, memory clinic ‘complainers’ without dementia, and in population cohorts with SMC 

or perceived decline33,252,255,257–259. However, in 181 adults (mean age 74), sleep actigraphy showed 

less sleep disruption in those with higher, compared with lower, complaint of subjective memory 

decline; the authors suggesting a ‘non-linear trajectory between sleep and memory decline in 

aging’260. An alternative explanation supported by the other studies identified would be that while 

sleep is more measurably disordered in degenerative brain disease, greater experience of disturbed 

sleep in those with functional cognitive disorders reflects differences in self-monitoring and 

expectation.  

Age  

Age is the most important risk factor for degenerative brain disease. If subjective cognitive symptoms 

were most often prodromal, a close relationship between symptom prevalence and advancing age 

would be expected, but this was not confirmed by the included studies. Rowell et al. reported that 

prevalence of SMC was similar across all age groups in 3,798 18-99 year olds, Derouesne et al. reported 

that of those self-referring to a memory clinic younger patients rated their symptoms as major and of 

longer duration, and Apolinario et al. similarly reported that younger patients (from an elderly cohort) 
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reported a higher number of complaints235,240,243. Sinforiani and Gallassi both reported that 

symptomatic patients without impairment tended to be younger, whereas Arbabi found no difference 

in age between impaired and unimpaired SMC237,241,261.  

Family history 

Family history is a risk factor for degenerative brain disease; but experience of dementia in the family 

may also influence self-evaluation and help-seeking. Four studies examined memory symptoms in 

relation to family history of dementia: in McPherson et al. symptom report was similar overall, but 

relatives of people with early-onset AD reported worse memory than controls, correlating with 

impairment; in Rue et al. relatives had more memory complaints and depressive symptoms, explained 

as a possible mediator of slightly poorer performance; Cutler et al. found that although relatives were 

more concerned about developing AD, this concern was not reflected by memory self-ratings262–264. 

Arbabi found no difference in family history between impaired and unimpaired patients with SMC241. 

Bharambe et al. found higher rates of family history of dementia in memory clinic patients with 

functional cognitive disorder37. Haussman et al. reported more subjective impairment in healthy 

adults with family history compared to without, an association not present in the MCI group158, and 

Hill reported equivalent levels of SMI had a greater impact on emotional wellbeing in those with 

personal experience with dementia256.  

Discussion  

Cognitive symptoms are common: according to this review present in around a third of the population, 

with no clear relation to age. This alone confirms that that not all cognitive symptoms are caused by 

degenerative brain disease. In studies of people presenting to memory clinics, we found that only 55% 

received dementia diagnoses, and in studies including adequate description of diagnoses, 24% were 

described as having subjective cognitive impairment (with, or without primary psychiatric disorder), 

pseudodementia, functional cognitive disorder, or a primary psychiatric disorder,  and not 

degenerative brain disease or other medical cause. We consider it likely that many of these individuals 

could be described as having functional cognitive disorders (FCD). 

A striking number of terms used to denote cognitive symptoms in the studies included here denoted 

only a few concepts: cognitive complaints without aetiological presumption (e.g. ‘subjective memory 

complaints’); perceived cognitive impairment in the absence of measured impairment or disease 

(‘worried well’, or ‘clinically/cognitively normal’); progressive symptoms (‘subjective cognitive 

decline’); and symptoms with positive evidence of non-degenerative cause (‘functional cognitive 
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disorder’, ‘depressive pseudodementia’). As terminology varies, so do methods use to ascertain 

presence and severity of subjective cognitive symptoms: a significant limitation of this body of 

research is that even of those studies (see Table 3) using the same terminology, few used the same 

measure, and even those using a single question address such various aspects – for example, 

perceived memory decline, poor memory compared with others, worry about memory, having a poor 

memory –that it seems unlikely that different studies are describing similar subjective experiences. 

Historical use of terms such as ‘pseudodementia’ introduces even more confusion, having been used 

to describe a wide range of clinical syndromes and aetiologies.  

The concepts implied by these terms are important. Authors of SCD and MCI studies tend to view 

these states as steps on a trajectory towards dementia, paying less attention to possible alternative 

causes. A dominant linear SCD → MCI → dementia trajectory is not supported by this review or by 

other, more comprehensive analyses of outcome, which instead suggest multiple overlapping 

symptom trajectories (Figure 4). In Jonker’s review of the relationship between memory complaints 

and dementia, complaints in the ‘young-old’ were most often related to ‘depression, anxiety, or 

personality factors’, predicting dementia only in a small subset265. Reisberg et al’s description of a 

‘robustly identifiable clinical entity’ lasting 15 years before progressing to MCI is at odds with the 

observed frequency of cognitive complaints in the general population and lack of excess 

mortality56,66,266. While a systematic review reported increased risk of incident dementia in subjective 

cognitive impairment, 86% followed up beyond four years did not progress to dementia148. Although 

not explored here, the prevalence of FCD in individuals meeting MCI criteria will be an interesting 

toping for future research: meta-analysis of MCI progression in 41 cohort studies found that most with 

MCI did not progress to dementia even after 10 years267.  
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Figure 4 – Degenerative brain disease and functional cognitive disorder trajectories 

 

With the ongoing dominance of the SCD → MCI → dementia model, aetiological assumptions have 

become attached to descriptive terms, limiting the range of interpretation of research findings. As 

examples: researchers finding an inverse relation between measured sleep quality and SCD severity 

suggest ‘a non-linear trajectory between sleep and memory decline‘, and researchers finding opposite 

patterns of resting state fMRI in SCD to those seen in AD hypothesise that these are compensatory 

responses to neurodegeneration: neither group considering that their findings might indicate 

functional, rather than AD, pathology149,165,260. Although MCI is outside of the scope of this review, 

efforts to make results fit with the SCD → MCI → dementia model can be seen in studies of AD 

biomarkers in individuals with MCI, where profiles associated with mildly increased risk (for example, 

11% vs 6% over seven years)142 are described as predictive, with little discussion of the frequency or 

clinical significance of false positives, when meta-analyses of the same biomarkers report poor 

accuracy169,268–271. For example, review of 11C-PIB-PET as a predictor of MCI conversion to dementia 

reported test specificity of between 46% and 88%, estimating that for every 100 PIB scans in people 

with MCI, 28 people with a positive scan would not progress to Alzheimer’s dementia.  

This is not only a theoretical problem. Reliance on biomarker investigations without a keen awareness 

of the significant false positive rate risks iatrogenic harm through misdiagnoses; a possibility 

demonstrated by an included study in which CSF biomarkers did not improve clinicians’ prognostic 
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accuracy but resulted in false positive predictions of future decline in patients with subjective 

complaints181.  

A small proportion of those with subjective cognitive symptoms progress to dementia; more likely 

where symptoms are new, progressive, where there is cognitive impairment (particularly of an 

amnestic nature), a degenerative brain disease biomarker profile, or a depressive pseudodementia 

picture.s24 For some individuals with dementia it is possible, looking retrospectively, to identify a 

period of prodromal subjective symptoms, and (particularly in non-AD syndromes) this period may 

last several years before onset of dementia. Moreover, demonstrably functional cognitive symptoms 

may result from metacognitive impairment or psychiatric disorder occurring in prodromal Parkinson’s 

Disease, Lewy Body dementia, or frontotemporal dementia, just as functional motor symptoms have 

been reported in the prodrome of Parkinson’s Disease272. This area of overlap and comorbidity will be 

an important area for future research.  However, overall, only a minority of subjective cognitive 

symptoms progress to dementia, and we suggest that this is in part because many of those with 

subjective cognitive symptoms have functional cognitive disorders (Figure 5).  
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Figure 5 – an alternative model of the cognitive symptoms / degenerative brain disease 

relationship 

The current dominant model (A) places subjective cognitive symptoms within the realm of degenerative brain 
disease and at the start of a linear trajectory towards dementia. An alternative model (B) acknowledges that 
cognitive symptoms have multiple aetiologies, including functional cognitive disorders, and only a minority are 
the result of degenerative brain disease (moreove, many with degenerative brain disease do not complain of 
symptoms).  

  

 

Clinically, functional cognitive disorders are, if not exactly under-recognised, considered not to be the 

primary business of the memory clinic. Functional cognitive disorders are infrequently discussed and 
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rarely investigated in dementia research despite likely ubiquity in midlife and preclinical cohorts, and 

there is little evidence to guide diagnosis and treatment.  The harm associated with an incorrect 

clinical prediction of dementia cannot be underestimated. Importantly, though, identifying positive 

diagnostic profiles for functional cognitive disorders will improve accuracy of early degenerative brain 

disease diagnoses, so that only those most likely to be on a trajectory towards dementia are included 

in trials where aetiologically relevant levels of degenerative brain disease are a pre-requisite for target 

engagement and amelioration of the disease course.  

The diverse studies included identified in this review paint a picture of a broad functional cognitive 

disorder phenotype. Depressive symptoms are the commonest clinical association, in alignment with 

other reviews of subjective memory symptoms273,274.s26,s27 Metacognitive error, present in most 

populations, was most marked in those with functional cognitive disorders, who significantly 

overestimated their deficits. Anxiety, neuroticism, negative self-beliefs, increased self-focused 

attention, and negative views of ageing are associated with more frequent and severe cognitive 

complaints. Distinctive patterns of behaviour and language during the clinical assessment (Table 

6)10,275 are strong candidate positive diagnostic signs for functional cognitive disorders. 

Our findings are consistent with the aetiological framework proposed in Teodoro et al’s review of 

cognitive symptoms in functional neurological disorders, fibromyalgia, and chronic fatigue syndrome, 

which excluded ‘pure’ cognitive presentations: excessive self-attention and metacognitive error 

(supported by negative illness beliefs) lead to heightened experience of cognitive failure, effort, and 

illness (exacerbated by depressive symptoms, anxiety, and neuroticism), resulting inattention and 

cognitive failures maintaining the cycle9.  

An inevitable limitation of this review results from difficulty in aligning results of studies using widely 

varying terminology and symptom assessment methods: our analyses of prevalence rates can be 

considered broadly indicative rather than precise. Our attempt to define and identify FCD from within 

the wider cognitive disorder is a necessary preliminary to future research. From here, prospective 

studies will be important to provide evidence for the utility of specific clinical features in making a 

positive (rather than by-exclusion) diagnosis, in order to define populations for much-needed trials of 

treatment, reduce iatrogenic harm, and improve accuracy of early degenerative brain disease 

diagnoses. 
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Tables 

Table 2 – Cross sectional studies of diagnosis following assessment for suspected cognitive disorder, ordered by year of publication (n=39)  

(studies in italics are excluded from summary statistics) 

 
Studies 

 
Clinical Setting 

 
Population 

 
N 

 
Mean age 
(range);  
% female 

 
n (%) 
dementia  or 
another 
‘organic’ 
cognitive 
disorder 

 
n (%) MCI 
or 
equivalent 

 
n (%) not 
dementia 
or 
another 
‘organic’ 
cognitive 
disorder 

 
n (%)  
subjective 
cognitive 
impairment +/- 
psychiatric 
disorder / 
pseudodementia* 

 
n (%) 
specifically 
defined as 
functional 
cognitive 
disorders 
(FCD) 

 
Descriptive 
terminology used to 
denote FCD, SCI (+/- 
psychiatric 
disorder), or 
pseudodementia 
diagnosis 

 
Factors associated 
with FCD , SCI (+/- 
psychiatric 
disorder), or 
pseudodementia 
diagnosis 

Marsden & 
Harrison 
1972 

Neurological 
hospital 

patients 
admitted 
with a 
presumptive 
diagnosis of 
dementia 

106 ‘pre-senile'; not 
stated 

83 (78)   10 (9.4)  8 (7.5%) depression, 
1 hysteria, 1 mania 

 

Smith & 
Kiloh 1981 

Neuropsychiatric 
institute 

patients 
admitted 
with 
provisional 
diagnoses of 
dementia 

200 57.7; 49% 90 (45)   20 (10)  pseudodementia (10 
(5%) depressive 
illness, 7 (3.5%) 
schizophrenia, 2 (1%) 
hypomania, 1 (0.5%) 
depression and 
thyrotoxicosis) 

Abrupt onset, 
short duration, 
depressive 
features, normal 
Ix.  

Rabins 1981 Psychiatric 
hospital 

patients 
admitted 
with 
diagnosis of 
dementia or 
>60 with 
depression 

57 not stated; not 
stated 

37 (65)   13 (23)  cognitive 
impairment resolved 
with treatment of 
depression 

 

Reifler et al. 
1982 

Geriatric and 
Family Services 
Clinic 

cognitively 
impaired 
geriatric 
outpatients 

88 78; 71%    3 (3.4)  depression only 
accounting for 
cognitive symptoms 
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Studies 

 
Clinical Setting 

 
Population 

 
N 

 
Mean age 
(range);  
% female 

 
n (%) 
dementia  or 
another 
‘organic’ 
cognitive 
disorder 

 
n (%) MCI 
or 
equivalent 

 
n (%) not 
dementia 
or 
another 
‘organic’ 
cognitive 
disorder 

 
n (%)  
subjective 
cognitive 
impairment +/- 
psychiatric 
disorder / 
pseudodementia* 

 
n (%) 
specifically 
defined as 
functional 
cognitive 
disorders 
(FCD) 

 
Descriptive 
terminology used to 
denote FCD, SCI (+/- 
psychiatric 
disorder), or 
pseudodementia 
diagnosis 

 
Factors associated 
with FCD , SCI (+/- 
psychiatric 
disorder), or 
pseudodementia 
diagnosis 

Yerby et al. 
1985 

Geriatric and 
Family Services 
Clinic 

patients 
presenting 
with 
complaints 
of memory 
loss 

117 75.81; 72% 87 (74)   19 (16)  13% primarily 
depressed, 2.5% 
psychiatric or 
functional 
(postconcussion 
syndrome, paranoia, 
psychosis) 

 

Bayer et al. 
1987 

Memory clinic   patients 
referred for 
assessment 

100 74.2; 47% 67 (67)   12 (12)  9 depression, 3 'no 
significant problem' 

 

Van der 
Cammen et 
al. 1987 

Memory clinic patients 
referred for 
assessment 

50 75.2; 64% 28 (56)   10 (20)  10% affective 
disorder, 10% no 
memory deficit and 
no diagnosis 

 

Erkinjuntti 
et al. 1987 

Neurology 
outpatient clinic 

patients 
evaluated 
because of 
suspected 
dementia 

323 50.4; 55% 184 (57)   58 (18)  14% psychiatric 
disorder, 4.2% 
normal 

Younger age 

Derouesne 
et al. 1989 

Memory clinic subjects who 
attended a 
Memory 
clinic 

367 62.9; 69% 26 (7)   62 (17)  ‘psychoactive brain 
dysfunction' 

 

Brodaty et 
al. 1990 

Memory 
disorders clinic 

patients 
attending 
the Memory 
Disorders 
Clinic 

144 69.5; 61% 106 (74)   27 (19)  12 (8.3%) psychiatric, 
9 (6.3%) 'normal / 
anxious personality', 
6 (4.2%) benign 
senescent 
forgetfulness 
(confirmed by no 
decline at 22 month 
follow-up) 

Younger age 
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Studies 

 
Clinical Setting 

 
Population 

 
N 

 
Mean age 
(range);  
% female 

 
n (%) 
dementia  or 
another 
‘organic’ 
cognitive 
disorder 

 
n (%) MCI 
or 
equivalent 

 
n (%) not 
dementia 
or 
another 
‘organic’ 
cognitive 
disorder 

 
n (%)  
subjective 
cognitive 
impairment +/- 
psychiatric 
disorder / 
pseudodementia* 

 
n (%) 
specifically 
defined as 
functional 
cognitive 
disorders 
(FCD) 

 
Descriptive 
terminology used to 
denote FCD, SCI (+/- 
psychiatric 
disorder), or 
pseudodementia 
diagnosis 

 
Factors associated 
with FCD , SCI (+/- 
psychiatric 
disorder), or 
pseudodementia 
diagnosis 

Weiner et 
al. 1991 

Clinic for 
Alzheimer's and 
Related Diseases 

individuals 
with 
subjective 
complaint or 
cognitive 
impairment  

317 not stated (all 
ages); not 
stated 

295 (93) 6 (2)  11 (3.4)  2.5% depression, 1% 
somatization 
disorder 

 

Ames et al. 
1992 

Memory clinic patients 
referred  

100 75.5; 75% 74 (74)   11 (11)  6% functional 
psychiatric disorder, 
3 of 4 'other' 
('marital problem', 
malingering, 
unspecified mental 
disorder'), 2 'nil' 
diagnosis 

 

Verhey et 
al. 1993 

Multidisciplinary 
memory clinic 

patients 
referred to 
and 
evaluated at 
the clinic 

430 61.7; 44% 150 (35)   155 (36)  45 (10%) depression, 
18 (4.2%) another 
psychiatric disorder 

 

Almeida et 
al. 1993 

Memory clinic patients 
assessed  

418 66.7; 57% 288 (69)   125 (30)  non-organic cause - 
24% 'memory 
complainers, no 
diagnosis', 6% mood 
or neurotic disorders 

Family history of 
dementia, 
unmarried, self-
referred, younger, 
female 

Wright and 
Lindesay 
1995 

20 memory 
clinics in the 
British Isles 

Patients 
assessed 
during 
previous 
year 

Not 
reported 

 Not reported 
(74.9) 

      

Swanwick 
et al. 1996 

Specialist 
memory clinic 

patients 
attending  

200 74.3; 71.5% 187 (94) 8 (4) 5 (6.5)     
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Studies 

 
Clinical Setting 

 
Population 

 
N 

 
Mean age 
(range);  
% female 

 
n (%) 
dementia  or 
another 
‘organic’ 
cognitive 
disorder 

 
n (%) MCI 
or 
equivalent 

 
n (%) not 
dementia 
or 
another 
‘organic’ 
cognitive 
disorder 

 
n (%)  
subjective 
cognitive 
impairment +/- 
psychiatric 
disorder / 
pseudodementia* 

 
n (%) 
specifically 
defined as 
functional 
cognitive 
disorders 
(FCD) 

 
Descriptive 
terminology used to 
denote FCD, SCI (+/- 
psychiatric 
disorder), or 
pseudodementia 
diagnosis 

 
Factors associated 
with FCD , SCI (+/- 
psychiatric 
disorder), or 
pseudodementia 
diagnosis 

Lehmann et 
al.1996 

Memory center' 
(outpatient 
clinic) 

patients who 
sought help 
at the 
memory 
center 

406 62.9; 54% 48 (24) 142 (35)  154 (38)  ‘no cognitive 
disturbance' (of 
whom 69 (17%) 
other psychotic 
symptoms, 46 
(11.3%) depressive 
or neurotic 
symptoms, 7 (1.7%) 
neurasthenia, 3 
personality disorder, 
1 schizophrenia) 

Self-referral, 
psychiatric 
disorders 

Kopelman 
& Crawford 
1996 

Neuropsychiatry 
and memory 
disorders clinic 

clinic 
attenders 

200 43.7; 37% 26 (13)  
[114 (57) 
‘organic 
cognitive 
impairment] 

  86 (43)  Include: 37 (18.5%) 
depression, 10.5% 
psychogenic 
amnesia, 9% PTSD, 
1.5% 'worried well', 2 
(1%) severe 
bereavement 
reaction 

 

Hogh et al. 
1999 

Multidisciplinary 
memory clinic 

patients 
referred with 
symptoms & 
possible 
dementia 

400 63.6; 48% 288 (72)   104 (26)  45 (11%) 'no 
psychiatric disease', 
34 (8.5%) 
depression, 10 
(2.5%) personality 
disorder, 5 (1.3%) 
schizophrenia, 3 
0.7%) psychotic 
disorder, 2 (0.5%) 
anxiety disorder 

 

Luce et al. 
2001 
 

Memory clinic patients 
referred 

100 68.9; 56% 57 (57)   17 (17)  9% depression, 7% 
subjective memory 
impairment, 1% 
anxiety 
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Studies 

 
Clinical Setting 

 
Population 

 
N 

 
Mean age 
(range);  
% female 

 
n (%) 
dementia  or 
another 
‘organic’ 
cognitive 
disorder 

 
n (%) MCI 
or 
equivalent 

 
n (%) not 
dementia 
or 
another 
‘organic’ 
cognitive 
disorder 

 
n (%)  
subjective 
cognitive 
impairment +/- 
psychiatric 
disorder / 
pseudodementia* 

 
n (%) 
specifically 
defined as 
functional 
cognitive 
disorders 
(FCD) 

 
Descriptive 
terminology used to 
denote FCD, SCI (+/- 
psychiatric 
disorder), or 
pseudodementia 
diagnosis 

 
Factors associated 
with FCD , SCI (+/- 
psychiatric 
disorder), or 
pseudodementia 
diagnosis 

Old age 
psychiatry 
catchment area 
service 

patients 
referred 

100 80.9; 65% 78 (78)   15 (15)  8% depression, 6 
neurotic disorders, 1 
schizophrenia 

 

Hejl et al. 
2002 

Multidisciplinary 
memory clinic 

patients 
referred for 
diagnostic 
evaluation  

1000 66.1; 53% 580 (58) 170 (17)  240 (24)  14% 'no 
neuropsychiatric 
disease', 10% 
depression 

 

Elberling et 
al. 2002 - 
subset of 
population 
studied in 
Hejl 2002 

Multidisciplinary 
memory clinic 

patients 
referred age 
<60 

314 47.6; 44% 15%     ‘no cognitive 
deficits': of whom 
29% no 
neuropsychiatric 
disease, 14.6% 
depression, 4.5% 
personality disorder, 
1% each 
schizophrenia, 
anxiety disorder, 
PTSD, persistent 
mood disorder, 2.2% 
miscellaneous. Note: 
of those described as 
having neurologic 
disease 0.6% (2) had 
'whiplash sequelae' 

Family history of 
old-age dementia 

Hejl et al. 
2003 

Memory clinic patients 
referred for 
diagnostic 
evaluation   

100 74.2; 59% 55 (55) 11 (11)  20 (20)  24 (12%) affective 
disorder, 5 (2.5%) 
other psychiatric 
disorder, 10 (5%) no 
neuropsychiatric 
disorder 

 

Larner 2005 cognitive 
function clinic 
(neurology-led) 

new referrals 
seen 

247 not stated; not 
stated 

121 (49)  126 (51)   Functional cognitive 
disorder 

Attending alone 
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Studies 

 
Clinical Setting 

 
Population 

 
N 

 
Mean age 
(range);  
% female 

 
n (%) 
dementia  or 
another 
‘organic’ 
cognitive 
disorder 

 
n (%) MCI 
or 
equivalent 

 
n (%) not 
dementia 
or 
another 
‘organic’ 
cognitive 
disorder 

 
n (%)  
subjective 
cognitive 
impairment +/- 
psychiatric 
disorder / 
pseudodementia* 

 
n (%) 
specifically 
defined as 
functional 
cognitive 
disorders 
(FCD) 

 
Descriptive 
terminology used to 
denote FCD, SCI (+/- 
psychiatric 
disorder), or 
pseudodementia 
diagnosis 

 
Factors associated 
with FCD , SCI (+/- 
psychiatric 
disorder), or 
pseudodementia 
diagnosis 

Banerjee et 
al. 2007 

Memory service referrals 
assessed by 
the Memory 
Service 

247 not stated; 64% 156 (63)   74 (30)  ‘no illness'  

Hancock 
and Larner 
2009 

Cognitive 
disorders clinic 

Patients 
evaluated 
(2006-2008) 

310 66.9; 49% 155 (50)       

Kenfield et 
al. 2010 

Neurobehaviour 
clinic 

patients seen 
at the clinic 

342 (60.6 for the 
109 with 
nonneurologic 
conditions - 
overall age not 
stated); 54% of 
‘nonneurologic 

218 (62) 21 (6)   92 (27)  20% psychiatric 
disorder, 7% no 
neuropsychiatric 
disorder (not 
including 5% medical 

Family history 
most common in 
non-
neuropsychiatric 
group (56%), 
intermediate in 
psych (45.6%), 
lowest in medical 
(35%) 

Wang et al. 
2011 

Memory clinic patients who 
attended the 
clinic 

2789 not stated (58% 
>70); 58% 

1459 (52) 635(23)  695 (25)  21.7% subjective 
cognitive 
impairment, 3.3% 
neurosis 

 

Menon & 
Larner 2011 

Cognitive 
disorders clinic 

patients 
evaluated  
- 2004-2006 

231 not stated; not 
stated 

118 (51)  58 (49)     

- 2008-2009 225 not stated; not 
stated 

74 (33)  151 (67)   

- 2009-2010 252 not stated; not 
stated 

76 (30)  176 (70.0)   

Mascherek 
et al. 2011 

Memory clinic patients 
assessed at 
the clinic 

169 76; 59% 66 (39) 40 (24)  63 (37)  Subjective cognitive 
complaints 

Lower education 
and depressive 
affect  
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Studies 

 
Clinical Setting 

 
Population 

 
N 

 
Mean age 
(range);  
% female 

 
n (%) 
dementia  or 
another 
‘organic’ 
cognitive 
disorder 

 
n (%) MCI 
or 
equivalent 

 
n (%) not 
dementia 
or 
another 
‘organic’ 
cognitive 
disorder 

 
n (%)  
subjective 
cognitive 
impairment +/- 
psychiatric 
disorder / 
pseudodementia* 

 
n (%) 
specifically 
defined as 
functional 
cognitive 
disorders 
(FCD) 

 
Descriptive 
terminology used to 
denote FCD, SCI (+/- 
psychiatric 
disorder), or 
pseudodementia 
diagnosis 

 
Factors associated 
with FCD , SCI (+/- 
psychiatric 
disorder), or 
pseudodementia 
diagnosis 

Pennington 
et al. 2015 

Cognitive clinic patients on 
research 
database 
after 
cognitive 
clinic 
assessment 

196 not stated; not 
stated 

    24 (12) Functional cognitive 
disorder 

 

Claus et al. 
2016 

Memory clinic patients with 
cognitive 
complaints 

2000 78.2; 60% 1063 (53) 492 (25)  445 (22)  Subjective cognitive 
impairment 

Higher education, 
younger age, white 
matter lesions.  

Sheng et al. 
2018 

Memory clinic patients 
referred  

454 76.1; 60.4% 386 (85) 27 (6)  14 (3)  18 (4%) 'normal 
cognition', 15 (3.3%) 
psychiatric causes of 
reversible dementia 
(9 (2%) depression, 3 
(0.7%) anxiety 
disorder, 2 (0.4%) 
psychosis, 1 (2.2%) 
adjustment disorder) 

 

Verity et al. 
2018 

Memory clinic patients seen 375 70.76; 57% 247 (78)   83 (22)  Worried well Higher education, 
previous 
psychiatric 
diagnosis, higher 
alcohol intake, 
sleep problems. 

Elhadd et al. 
2018 and  
 
Bharambe 
& Larner 
2018 

Cognitive 
disorders clinic 

new 
outpatients 

89 median 62 (22-
88); 48% 

9 (10) 
dementia 

26 (29)   51 (57) Functional cognitive 
disorder 

Disturbed sleep on 
dichotomised 
Jenkins Sleep Scale 
(83% vs 50%); SMC 
likert (poor or fair), 
attending alone, ‘la 
maladie du petit 
papier’, family 
history.  
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Studies 

 
Clinical Setting 

 
Population 

 
N 

 
Mean age 
(range);  
% female 

 
n (%) 
dementia  or 
another 
‘organic’ 
cognitive 
disorder 

 
n (%) MCI 
or 
equivalent 

 
n (%) not 
dementia 
or 
another 
‘organic’ 
cognitive 
disorder 

 
n (%)  
subjective 
cognitive 
impairment +/- 
psychiatric 
disorder / 
pseudodementia* 

 
n (%) 
specifically 
defined as 
functional 
cognitive 
disorders 
(FCD) 

 
Descriptive 
terminology used to 
denote FCD, SCI (+/- 
psychiatric 
disorder), or 
pseudodementia 
diagnosis 

 
Factors associated 
with FCD , SCI (+/- 
psychiatric 
disorder), or 
pseudodementia 
diagnosis 

Randall et 
al. 2018 

Cognitive 
disorders clinic 

new 
outpatients  

169 median 60; 
47.6% 

69 (41) 
‘cognitive 
disorders’ 

 100 (59)   No cognitive 
impairment 

 

Bharambe 
& Larner 
2018 

Cognitive 
disorders clinic 

new 
outpatients 

169 60; 53% 30 (18) 41 (24)   95 (56) Functional cognitive 
disorder 

 

Larner 2018 Cognitive 
disorders clinic 

new 
outpatients  

50 60.5 median 
(26-84); 52% 

4 (8)  20 (40)  26 (52)  Subjective memory 
complaints 

 

Total: 
39 studies 
 
 

  13637 69 (of N=8628);  
57% female (of 
N=11664) 

7173 (54% of 
N=13353), 
including 
other 
‘organic’ 
cognitive 
disorders 

1686 (20% 
of 
N=8460) 

616 (47% 
of 
N=1324) 

2662 (22% of 
N=11549) 

170 (37% of 
N=11549) 

  

 
* a proportion of cases defined as such may be alternatively described as having functional cognitive disorders (FCD) 

     



Understanding the problem - Functional cognitive disorders – a systematic review 

45 

Table 3 – Studies reporting prevalence of cognitive symptoms in non-clinical populations (n=38)  

(studies in bold also reported longitudinal data) 

Name Population N Mean age 
(range); % 
female 

%  
symptoms 

Terminology Symptom prevalence assessment method; other measures of 
cognitive symptoms 

Grut et al. 1993 all inhabitants of an area in Sweden 614 (>75); not 
reported 

30% memory complaints Single item from Comprehensive Psychopathological Rating 
Scale (CPRS) (Perris et al 1984): ‘1. No memory complaints, 2. 
Occasional memory disturbances, 3. Disturbance embarrassing 
or almost total memory loss’ 

Spear-Bassett et al. 1993 Eastern Baltimore Mental Health Survey 810 (18-92); 65% 22% memory complaint Single question: ‘Do you find that you have trouble with your 
memory?’ 

Jorm et al. 1994 electoral roll sample of elderly people 744 (>70); 49% 62% memory complaints Single question (part of study-specific questionnaire): ‘Overall, 
do you feel you can remember things as well as you used to? 
That is, is your memory the same as it was earlier in life?’ 

Tobiansky 1995 Gospel Oak Study (electoral ward 
sample) 

705 74.6; 63% 25% subjective memory 
impairment 

≥3 on short-CARE SMI scale 

Collins et al. 1996 recruited through advertisement to 
Michigan State University Psychological 
Clinic Aging Research Project  

90 70.4; 74% 42% subjective memory 
complaints 

MAC-S score ≤19  

Smith et al. 1996 population-based older americans 
normative study 

394 72.1; 56% 78% subjective memory 
complaints 

Single item from MFQ (Gilewski et al. 1990): ‘How would you 
rate your memory in terms of the kinds of problems you have?’ 

Blazer et al. 1997  Duke Established Populations for 
Epidemiologic Studies of the Elderly 

3080 72; 67% 56% memory complaint Single question: ‘Is your memory getting worse?’ 

Braekhus et al. 1998 Norwegian population cohort ≥ 75 285 81.5; 78% 37% subjective worsening 
of memory 

Single question ‘Is it more difficult to remember things than it 
used to be?’ 

St John et al. 2002 Manitoba Study of Health and Aging 1416 75.3; 60% 21% subjective memory 
loss 

Single question: 'Please tell me if you have had memory loss in 
the past year.' 
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Name Population N Mean age 
(range); % 
female 

%  
symptoms 

Terminology Symptom prevalence assessment method; other measures of 
cognitive symptoms 

Jungwirth et al. 2004 75 year-olds from population register 302 75; 63% 11% subjective memory 
complaints 

Single question: ‘Do you have complaints about your memory in 
the last 2.5 years?’ 

Wolf et al. 2005 research clinic volunteers 46 61.8; 54% 59% subjective memory 
complaints 

2 on Global Deterioration Scale: ‘Subjective complaints of 
memory deficit, most frequently in following areas: (a) 
forgetting where one has placed familiar objects; (b) forgetting 
names one formerly knew well’; MAC-Q 

Lautenschlager et al. 2005 community-dwelling women >70 
recruited via advertisement 

264 74.5; 100% 60% subjective memory 
complaints 

Single question: ‘Do you have any difficulty with your memory?’ 

Glodzig-Sobanska et al. 2007 volunteers (‘normal subjects’ to a study 
of aging 

230 67; 66% 81% subjective memory 
complaints 

GDS = 2: ‘awareness and complaint of memory change in 
comparison with prior adult capacity, in the absence of objective 
evidence of memory or functional problems’ 

Park et al. 2007 Ajou-Bundang Study for the Elderly 
cohort 

9477 72.6; 61% 57% subjective memory 
complaints 

'Do you think you are suffering from memory impairment in 
comparison to a year ago?' 

Van Oijen 2007 Rotterdam Study (population-based 
cohort) 

6927 69.5; 60% 19% subjective memory 
complaints 

Single question: ‘Do you have memory complaints?’ 

Brucki and Nitrini 2009 Adults with low education, rural amazon 
rainforest 

163 62.3; 50% 70% subjective memory 
impairment 

Single question: ‘Do you have memory problems?’ 

Westoby et al. 2009 Population from 3 GP practice registers 7878 66.3; 56% 47% cognitive complaint  >0 on Alertness Behaviour Subscale of Sickness Inventory Profile 

Gino et al. 2010 volunteers attending health screening 
unit, blood donors, leisure centre, senior 
citizens college or university in Lisbon 

946 54.2; 60% 76% Subjective memory 
complaints 

Item 1 of SMC scale: ‘Do you have any complaints concerning 
your memory?’; SMC Scale (Schmand et al 1996) 

Slavin et al. 2010 electoral roll 827 63; 68% 65% subjective cognitive 
complaints 

Single question: ‘Have you noticed difficulties with your 
memory?’; MAC-Q 

Amariglio et al. 2011 women participating in the Nurses' 
Health Study 

16964 74; 100% 56% subjective memory 
complaints 

Study-specific questionnaire 
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Name Population N Mean age 
(range); % 
female 

%  
symptoms 

Terminology Symptom prevalence assessment method; other measures of 
cognitive symptoms 

Aarts et al. 2011 population postal survey 15188 70; 33% 2% Subjective memory 
complaints 

‘Do you consider yourself forgetful?’ AND ‘Have your memory 
complaints increased in the past year?’ 

Cooper et al. 2011 Adult Psychiatric Morbidity Survey 7461 45; 57% 32% subjective 
forgetfulness 

Single question: ‘Have you noticed problems with forgetting in 
the last month?’; MFQ 

Paradise et al. 2011 45 and Up Study (Australia cohort) 
between 45 and 64 years 

45532 (>45); 55% 12% subjective memory 
complaints 

Subjective Memory Complaints (SMC) Likert: 'In general, how 
would you rate your memory?' 1 poor, fair, good, very good, 5 
excellent 

Bartley et al. 2012 healthy subjects recruited through 
public awareness meetings in 
retirement clubs and from relatives of 
impaired subjects 

96 61.8; 73% 54% subjective memory 
complaints 

Single question and  4 questions from SMC scale (Schmand et al 
1996) 

Caracciolo et al. 2012 population based sample of twins 11926 (≥65); 55% 39% subjective cognitive 
impairment 

Single question: ‘Have you noticed any change in your memory 
during the last three years?’ 

Balash et al. 2013 volunteer or self-referral 636 68; 61% 80% subjective memory 
complaints 

Single question: Do you feel like your memory or thinking is 
becoming worse? (1=no, 2=yes but not worried, 3=yes and 
worried) 

Genziani et al. 2013 Population survey (French community 
surveys) 

9294 74.3; 21% 21% subjective memory 
impairment 

3C study-specific questionnaire 

Ito et al. 2013 Population survey 2034 74.6; 60% 46% subjective memory 
complaints 

‘Do you feel that your memory has worsened in the last 6 
months?’ 

Rijs et al. 2013 Longitudinal Aging Study Amsterdam 910 60.2; 52% 21% memory complaints ‘Do you have complaints about your memory?’ 

Siersma et al. 2013 People attending GP (any reason) 758 74.8; 61% 23% subjective memory 
complaints 

‘less good’, ‘poor’, or ‘miserable’ for ‘How would you judge your 
memory?’ 
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Name Population N Mean age 
(range); % 
female 

%  
symptoms 

Terminology Symptom prevalence assessment method; other measures of 
cognitive symptoms 

Acikgoz et al. 2014 Patients attending neurology, 
cardiology, and physical therapy clinics 
but NOT for cognitive complaints 

405 64.5; 63% 43% subjective memory 
complaints 

Single question: ‘Do you have forgetfulness which affects your 
daily life?’; SMC scale 

Begum et al. 2014 Population sample (English Psychiatric 
Morbidity surveys 1993, 2000, 2007) 

26091 42; 51% 9.6% subjective memory 
complaints 

Single question: ‘Have you noticed any problems with forgetting 
things in past month?’ + problem noticed  ≥ 1 day / past week 

Caselli et al. 2014 healthy members of Arizona 
Apolipoprotein E cohort  

447 59; 69% 31% subjective cognitive 
decline 

Score >0 on Multidimensional Assessment of 
Neurodegenerative Symptoms questionnaire (MANS) 

Chen et al. 2014 telephone survey of representative 
community population 

4423 (18-39); not 
reported 

14% subjective memory 
impairment 

‘a single question about the presence of perceived memory 
problems' 

6365 (40-59); not 
reported 

22% 

6365 (60-99); not 
reported 

26% 

Mewton et al. 2014 NSMHWB sample - population survey 1905 (65-85); not 
reported 

34% subjective memory 
complaints 

Study-specific questionnaire: ‘Compared with others your age, 
how would you rate your memory?' and 'Compared with 5 years 
ago, how would you rate your memory?' 

Singh-Manoux et al. 2014 French GAZEL study 15510 57.9; 26% 56% subjective cognitive 
complaints 

Single question (part of study-specific questionnaire): ‘Have you 
experienced memory problems?’ 

Tomita et al. 2014 volunteers >60 participating in 'Iwaki 
Health Promotion Project' (2011) 

394 68.7; 65% 24% subjective memory 
complaints 

Single question: ‘Have you been distressed by your 
forgetfulness?' 

Kaup et al. 2015 community-dwelling older women in a 
study of ageing 

1107 70.8; 100% 8% subjective memory 
complaints 

Single question: ‘Do you feel you have more problems with 
memory than most?’ 

Montejo et al. 2011 (also 
described in Montejo et al 
2012, and Montejo et al 2016) 

Madrid Health Survey 1637 74.7; 60% 32% subjective memory 
complaints 

Single question: ‘Do you have memory problems?’ 
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Name Population N Mean age 
(range); % 
female 

%  
symptoms 

Terminology Symptom prevalence assessment method; other measures of 
cognitive symptoms 

Roehr et al 2016 Leipzig longitudinal study of the aged 
(LEILA75+) 

453 80.5; 73% 31% subjective cognitive 
decline 

'assumed if unimpaired and stated to have memory problems 
unrelated to an event or condition explaining the memory 
problems according to recent research criteria.' 

Tanaka et al. 2016 twins age ≥ 20 years 556 51; 70% 72% subjective memory 
complaints 

Single question: ‘Do you consider yourself as being forgetful?' 
during past week (0 not at all to 4 extremely) 

Wolfsgruber et al. 2016 

(smaller subset of this cohort 
also described in Jessen et al. 
2007) 

cognitively normal participants 
AgeCoDe study 

1990 80.1; 66% 32% subjective memory 
complaints 

Single question: ‘Do you feel like your memory is becoming 
worse?’ 

Kuiper et al. 2017 older adults in LifeLine cohort study 8762 70; 52% 55% subjective memory 
complaints 

Single question: 'Do you have complaints about your memory?' 

Markova et al. 2017 cognitively healthy volunteers 340 75; 55% 71% subjective cognitive 
complaints 

≥ 1/10 complaints on QPC questionnaire 

Sakurai et al. 2017 'local resident registration' - >65, no 
cognitive impairment (MMSE>24)  

496 72.7; 57% 45% subjective memory 
complaints 

Single question: 'Do you have problems with your memory?' 

Yates et al. 2017 older people in MRC-CFAS population-
based study 

1344 74; 64% 41% subjective memory 
complaints 

‘Yes’ to any of: 'Have you ever had difficulty with your memory', 
'Have you tended to forget things recently?' and 'Have you had 
any difficulty with your memory' 

Avila-Villanueva et al. 2018 Vallecas Project cohort 1091 74.7; 64% 78% Subjective cognitive 
decline 

Study-specific questionnaire 

Cosentino and Devanand 2018 Participants in North Manhattan Aging 
Project (NMAP) 

471 72.8; 67% 58% subjective memory 
complaints 

Endorses least one symptom 10-item subjective memory 
complaint scale from Comprehensive Assessment and Referral 
Interview (CARE) 
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Name Population N Mean age 
(range); % 
female 

%  
symptoms 

Terminology Symptom prevalence assessment method; other measures of 
cognitive symptoms 

Nunes et al. 2018  Brazil final year medical students 59 25.7; 46% 71% self-perceived 
memory difficulties, 
memory complaints 

SMC scale score  ≥3 (Schmand et al 1996) 

Flatt et al. 2018 older (>50) LGBT adults from LGBT 
community centre 

210 59.6; 24% 25% subjective cognitive 
decline 

Memory problems AND problems in one other cognitive 
domain; as part of Medical Outcomes Study (MOS) HIV health 
survey  

Hall et al. 2018 cognitively normal Mexican-American 
elderly people in a cohort study (HABLE)  

319 58.91; 80% 42% cognitive complaints Single question: ‘each participant was asked if they were 
concerned about changes in memory and thinking. Those 
responding in the positive were classified as having subjective 
cognitive complaints.’ 

Sanchez-Benzvides et al. 2018 cohort of cognitively healthy middle-
aged first-degree descendents of AD 
patients (47.4% onset <75) 

2670 55.8; 63% 21% subjective cognitive 
decline-plus 

Single question: 'Do you perceive memory or cognitive 
difficulties?'; SCD-Q 

Schweizer et al. 2018 Cam-CAN cohort of adults free of 
neuropsychiatric disorders 

2544 59.5; 56% 38% subjective memory 
complaints 

Single question: ‘Do you feel you have problems with your 
memory?’ 

Luck et al. 2018 40-79 general population - LIFE adult 
cohort 

8834 58.8; 52% 53% subjective cognitive 
symptoms 

Single question (part of study-specific questionnaire): ‘Do you 
feel as if your memory is becoming worse?' 

Meyer et al. 2018  stratified sample adults ≥ 55 600 70.3; 50% 39% subjective memory 
complaints 

Study-specific questionnaire: memory poor AND interferes with 
life 

Brailean 2019 English Longitudinal Study of Ageing 11092 65.3 57% subjective memory 
complaints 

‘poor’ or ‘fair’ on SMC Likert 

 

Total: 

  

245654 

  

30% 
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Table 4 – Neuropsychological test performance in comparison with controls 

Observation  
Study name 

 
Description of participants (cases) 

 
Measure 

 
No impairment compared with asymptomatic healthy controls  
Benito Leon et al. 2010 subjective memory complaints (community sample) MMSE et al.  

Wakefield et al. 2018 functional memory disorder MMSE et al.  

Jenkins et al. 2019 healthy volunteers with and without SCI Similar multi-item localization (MILO) task performance 

Smart et al. 2015 subjective cognitive decline (community sample) Iowa gambling task  
 
Impaired compared with asymptomatic healthy controls 
Archer et al. 2006 MCI and SNCI (symptoms no cognitive impairment) SCNI impaired on immediate and delayed recall (MMSE) and TRAILSB  

Gainotti et al. 2008 depressive pseudodementia Rey’s Auditory Verbal Learning Test  

Benito Leon et al. 2010 subjective memory complaints (community sample) Verbal fluency and recall (MMSE)  

Puetz et al. 2011 functional memory disorder Similar declarative memory consolidation before but impaired after a night of sleep  

Svendsen et al. 2012 patients with affective disorders Impaired on cognitive screening tests 

De Paula et al. 2013 patients with depressive pseudodementia Impaired immediate and delayed recall but preserved recognition memory (RAVLT) 

Lehrner et al. 2014 patients with cognitive complaints Impaired compared with controls 

Hu et al. 2017 subjective cognitive decline (clinical sample) increased delay-discounting on an intertemporal decision-making task 

Jenkins et al. 2019 healthy volunteers with and without SCI Some with SCI had disproportional slowing and greater intra-individual reaction time variability 
 
Similar performance to non-help-seekers with SMC 
Ramakers et al. 2009 subjective memory complaints (clinical sample) Similar MMSE performance to non-help-seekers 
 
Less impaired than MCI controls  
Archer et al. 2006 MCI and SNCI (symptoms no cognitive impairment) MMSE et al.  

Wakefield et al. 2018 functional memory disorder MMSE et al.  
 
Less impaired than dementia controls 
Gainotti et al. 2008 depressive pseudodementia RAVLT 

Sahin et al. 2017 depressive pseudodementia Wechsler Memory Scale (WMS) subtests et al. 

Wallert et al. 2018 subjective cognitive impairment (clinical sample) Simple reaction time faster than in dementia or MCI 
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Table 5 – Relationship between cognitive symptoms and measured performance 

 
Study 

 
Cognitive symptoms 
associated with 
objective cognitive 
impairment? 

 
Setting 

 
Participants 

 

Larrabee and Levin 1986 Yes community volunteers self-rated remote memory associated with objective measures of recent and remote 
memory.  

Sunderland et al. 1986 Yes community healthy adults subjective memory correlated weakly with test performance.  

McGlone et al. 1990 No clinical patients with and without dementia; HC symptom scores did not differ between patients with and without dementia.  

Rabbitt and Abson 1990 No community volunteers  

Bolla et al. 1991 No community volunteers  

Christensen et al. 1991 Yes community volunteers with 'memory problems'; 
dementia; HC 

objective performance and complaint associated in subgroup; no relationship between 
specific everyday failures and objective performance  

Crook and Larrabee 1992 Yes clinical AAMI self-rated memory correlated with memory test scores  

Lucas et al. 2003 Yes clinical medically unexplained cognitive 
difficulties 

50% had objective cognitive impairment, which was associated with depressed mood. 

Jungwirth et al. 2004 No community 75 year olds   

Zandi 2004 Yes clinical memory clinic patients  

Minett et al.2005 No clinical memory clinic patients subjective memory complaints no longer correlated with cognitive performance when white 
matter lesion severity and depressive symptoms were controlled for 

Pearman et al. 2005 No community volunteers   

Jessen et al. 2007 No community volunteers without dementia or MCI  SMI were only associated with impaired delayed recall in a non-depressed subset 

Gallassi et al. 2008 Yes clinical memory clinic patients with SCC 49/92 had objective deficits 

Mendes et al. 2008 No community healthy volunteers  

Svendsen et al. 2012 No clinical outpatients with bipolar and unipolar 
depression; HC 

 

Buckley et al.2013 No community elderly volunteers  

Rijs et al. 2013 Yes community aging study cohort participants 55-64 SMC associated with poorer delayed recall and decline in learning ability 

Steinberg et al. 2013 Yes community volunteers ≥ 65 without cognitive 
impairment 

SMC associated with poorer executive function and delayed recall 

Lehrner et al. 2014 Yes clinical patients with cognitive complaints; HC  

Chin et al. 2014 No clinical memory complaints but normal 
cognitive testing 
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Tomita et al. 2014 Only in men community healthy volunteers SMC associated with objective impairment on MMSE only in men, not women 

Zlatar et al. 2014 Yes community participants in study of ageing weak association between cognitive symptoms and cognitive function; moderate 
association between cognitive symptoms and depressive symptoms 

Chu et al. 2017 Yes clinical >60 + history of depression; HC SMC associated with worse recall only in those with depression history.  

Kang et al. 2017 No community Population-based cohort  

Schweizer et al. 2018 No community Healthy volunteers  

Schwert et al. 2018 No clinical depressed outpatients; HC Cognitive complaints exceeded measured deficits in depressed outpatients. HC 
overestimated own cognitive function 

Slot et al. 2018 Yes clinical memory clinic patients with SCD; HC  

Kawagoe et al. 2019 No clinical individuals with SMC  
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Table 6 – Interactional, linguistic, and behavioural variables 

Study n cases 
(controls) 

Description of 
participants  

Comparitors Measure  
 
Relationship 

Linguistic / conversation analysis of clinical assessment 

Wells 1979 10 pseudodementia   clinical assessment pseudodementia: detailed description of complaints, 'don't know' answers, 
complain of memory loss 'with vigour and feelings' 

Elsey et al. 
2015 

15 (15) functional memory disorder neurodegenerative 
disease  

conversation analysis  those with functional memory disorder interacted more confidently, 
provided extended and detailed accounts of difficulties 

Jones et al. 
2016 

16 (9) functional memory disorder neurodegenerative 
disease 

conversation analysis functional memory disorder: more detailed account of memory failures, 
able to answer personal questions, display working memory in interaction, 
respond to compound questions, more time taken to respond 

Mirheidari et 
al. 2017 

15 (15) functional memory disorder neurodegenerative 
disease 

conversation analysis with machine 
learning techniques (manual transcripts) 

automated analysis using Elsey et al. 2015 features, number of unique words 
& 'accompanying person' turns correctly classified 93-97%  

Alexander et 
al. 2018 

17 functional memory disorder  communication features functional memory disorder: draw attention to how symptoms differ from 
normal, report 3rd-party observations and 3rd-party speech 

Lundholm Fors 
et al. 2018 

54 (36) subjective cognitive 
impairment and MCI 

healthy controls syntactic analysis of 'Cookie-Theft' 
transcriptions  

no difference in syntactic complexity between groups 

Reuber et al. 
2018 

20 (20) functional memory disorder neurodegenerative 
disease 

conversation analysis linguistic and interactional features predict diagnoses of neurodegenerative 
disease or functional memory disorder  

Attending alone 

Larner 2005 247 cognitive clinic attenders  attending alone despite written 
instruction to bring relative, friend, or 
carer 

‘attending with’ 100% sensitive and 35% specific for dementia 

Larner 2014 726 cognitive clinic attenders  attending alone despite instruction to 
bring a relative, friend, or carer 

attending alone was 100% sensitive and 40% specific for absence of 
dementia 

Elsey et al. 
2015 

15 (15) functional memory disorder neurodegenerative 
disease 

conversation analysis of transcripted 
consultations 

functional memory disorder: more likely to attend alone, rarely sought 
assistance from companion.  

Soysal et al. 
2017 

529 memory clinic attenders cognitive impairment  'attended with' accompanying adult ‘attended with’: 90% sensitive and 37% specific for cognitive impairment 

Kambe et al. 
2018 

21 (75) unaccompanied older 
adults with memory 
complaints 

accompanied MRI unaccompanied had more depressive symptoms 

Behaviours observed during clinical assessment 
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Soysal et al. 
2017 

529 memory clinic attenders   head-turning to a relative seated behind 
patient and at 45 degrees during 
questions about complaints 

Head turning 80% sensitive and 64% specific for cognitive impairment; 
attended with 90% sensitive and 37% specific for cognitive impairment 

Randall et al. 
2018 

169 cognitive disorders clinic 
attenders 

 La maladie du petit papier (presentation 
of written or typed symptom list patient 
at consultation) 

producing a written list of complaints: high specificity (0.94) but low 
sensitivity (0.03) for diagnosis of functional cognitive disorder 
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Table 7 – Depressive symptoms, anxiety symptoms, and personality factors in individuals with subjective or functional cognitive symptoms 

 
Variable / study 
name 

 
Source 

 
Description of participants (cases) 

 
Measure 

 
Associated with 
symptoms / symptom severity?  
 

 
Depressive symptoms (studies of depressive pseudodementia excluded) 
 
Kiloh 1961 clinical Pseudodementia  clinical assessment Yes 

Kahn et al. 1975 clinical psychiatry inpatients and 
outpatients; HC 

Do you have any trouble with your memory?' rated/5, HDRS Yes 

Wells 1979 clinical Pseudodementia clinical assessment Yes 

Caine 1981 clinical Pseudodementia  clinical assessment, including neuropsychological assessment Yes 

Bulbena and 
Berrios 1986 

clinical pseudodementia clinical assessment Yes 

Larrabee and Levin 
1986 

community volunteers Squire et al. (1979) memory rating scale; ZDRS; memory tests Yes 

Minett et al. 2005 clinical memory clinic patients MAC-Q, GDS Yes 

Crook and 
Larrabee 1990 

community volunteers MAC-S, GDS Yes 

O'Connor et al. 
1990 

community sample of adults >75 from GP 
registers 

CAMDEX, clinical assessment Yes 

Rabbitt and Abson 
1990 

community volunteers CFQ, MFQ, 'Lost and Found' questionnaire, BDI Some questionnaires only 

Bolla et al. 1991 community volunteers MMQ, GDS, memory tests Yes 

Crook and 
Larrabee 1992 

clinical Age-Associated Memory 
Impairment (AAMI) 

MAC-S, HDRS, elements of WMS + others No 

Barker et al. 1994 clinical individuals with memory symptoms; 
HC 

MAC-Q, GDS Yes 

Barker and Prior 
1995  

clinical self-referral memory clinic 
attenders; HC 

MAC-Q, GDS Yes 

Levy-Cushraan and 
Abeles 1998 

community older adults MAC-S, BDI, GDS Yes 

Derouesne et al. 
1999 

clinical self-referrers to memory clinic; HC SMS scale, Zung depression scales Yes 
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Variable / study 
name 

 
Source 

 
Description of participants (cases) 

 
Measure 

 
Associated with 
symptoms / symptom severity?  
 

Clarnette et al. 
2001 

community volunteers ‘volunteers with memory complaints’, CAMDEX Yes 

Small et al. 2001 community volunteers with mild age-related 
memory complaints 

MFQ, HAM-D, APOE4 status Only in those without APOE4 allele 

Lucas et al. 2003 clinical medically unexplained cognitive 
difficulties 

BDI, elements of WMS - 

Jungwirth et al. 
2004 

community 75 year olds HAMD, GDS Yes 

Zandi 2004 clinical memory clinic patients CAMDEX, CAMCOG Yes 

Jessen et al. 2007 community sample of adults from GP registers SIDAM, elements of CERAD, GDS Yes 

Sinforiani et al. 
2007 

clinical memory symptoms not impairing 
activities 

BDI, STAI X-1, STAI X-2 Yes 

Gallassi et al. 2008 clinical outpatients with cognitive 
complaints 

BDI SCI less depressed than MCI 

Mendes et al. 2008 community healthy volunteers SMC scale, CERAD depression scale / GDS Yes 

Metternich et al. 
2009 

clinical FMD, HC MIA, BDI Yes 

Ramakers et al. 
2009 

clinical SMC MIA, SCL-90 - 

Schmidtke et al. 
2009 

clinical FMD, HC SCID (DSM-IV) Axis 1 and BDI Yes 

Benito Leon et al. 
2010 

community SMC (including some with MCI); HC Do you suffer from forgetfulness since the last interview?'; 'Do you 
suffer from depression?’; antidepressant use 

Yes 

Svendsen et al. 
2012 

clinical affective disorders; HC MGH Cognitive and Physical Fx Questionnaire and Screen for 
Cognitive Impairment in Psychiatry, HDRS 

Yes 

Sindi et al. 2012 community older adults (58-85) study-specific aging perceptions questionnaire; EMQ (Everyday 
memory questionnaire), GDS 

Yes 

Genziani et al. 
2013 

community older adults >65 CES-D, study-specific questionnaires  Yes 

Merema et al. 
2013 

community older adult volunteers General Frequency of Forgetting scale, Depression Anxiety Stress 
Scale, Neo Five Factor 

Not when neuroticism included 

Buckley et al. 2013 community elderly volunteers MAC-Q, GDS, HADS Yes 

Apolinario et al. 
2013 

clinical older adults with subjective 
cognitive symptoms 

Novel classification system (type of complaints); Memory Complaint 
Questionnaire (MAC-Q); GDS-15 

Yes 
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Variable / study 
name 

 
Source 

 
Description of participants (cases) 

 
Measure 

 
Associated with 
symptoms / symptom severity?  
 

Chin et al. 2014 clinical memory complaints & normal 
testing 

MMQ, GDS short form (S-GDS) Yes 

Lehrner et al. 2014 clinical patients with cognitive complaints; 
HC 

Forgetfulness Assessment Inventory (FAI), BDI Yes 

Zlatar et al. 2014 community participants in study of aging CFQ, PHQ-9 Yes 

Arbabi et al. 2015 clinical memory clinic patients with SMC WMS, HADS - 

Tomita et al. 2015 community volunteers >60 CES-D, SMC scale Yes, especially with ‘inability to think’ on SMC scale 

Eckerstrom et al. 
2016* 

clinical SCI clinical interview No  

Kinzer and Suhr 
2016 

community volunteers Dementia worry scale, GDS, Penn State Worry Questionnaire Yes 

Rowell et al. 2016 community healthy adults  MFQ, MAC-S, CES-D Yes 

Tanaka et al. 2016 community MZ and DZ twins from research 
register 

Depression-dejection scale from POMS-brief; study-specific question Yes 

Vogel et al. 2016 clinical patients with mild cognitive 
symptoms 

SMC scale and MAC-Q scale, MDI Yes 

Markova et al. 
2017 

community cognitively healthy volunteers QPC, GDS Yes 

Perrotin et al. 2017 clinical patients with SCD; non-help-seeking 
SCD 

cognitive difficulties scale, MADRAS More depressive symptoms in help-seekers 

Kambe et al. 2018 clinical unaccompanied memory clinic 
attenders; accompanied attenders 

MRI, MMSE, CES-D More depressive symptoms in unaccompanied patients 

Schweizer et al. 
2018 

community Cam-CAN cohort – adults free of 
neuropsychiatric disorder 

HADS, WMS Yesa 

Slot et al. 2018 clinical memory clinic patients with SCD; HC Cognitive Change Index, HADS-D Yes 

Zlatar et al. 2018 clinical older adults referred for screening 
of cognitive complaints 

study-specific 5-item SCD scale, GDS Yes 

Jenkins et al. 2019 community healthy volunteers Cognitive Change Index (CCI), HADS Yes 

Kawagoe et al. 
2019 

clinical individuals with SMC SMS questionnaire (Osada 1997), Zung SDS Yes 

 
Anxiety 
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Variable / study 
name 

 
Source 

 
Description of participants (cases) 

 
Measure 

 
Associated with 
symptoms / symptom severity?  
 

 

Reynolds et al. 
1988 

clinical Depressive pseudodementia; 
dementia with depressive features 

HRSD Yes  

Barker and Prior 
1995  

clinical individuals attending a self-referral 
memory clinic; HC 

STAI-T Yes – trait anxiety 

Derouesne et al. 
1999 

clinical self-referrers to memory clinic; HC SMS questionnaire Zung anxiety scale Yes 

Clarnette et al. 
2001 

community volunteers ‘volunteers with memory complaints’, CAMDEX Yes 

Jungwirth et al. 
2004 

community 75 year olds HAMD, STAI Yes 

Sinforiani et al. 
2007 

clinical memory symptoms not impairing 
activities 

STAI X-1, STAI X-2 Yes 

Ramakers et al. 
2009 

clinical SMC; non-help-seeking SMC MIA, SCL-90 Similar anxiety in help-seekers and non-help-seekers 

Hurt et al. 2011 clinical adults with SMC attending memory 
clinic; non-help-seeking SMC 

Illness Perception Questionnaire for Memory Problems (IPQ-M), Beck 
Anxiety Inventory 

Yes – anxiety determined by negative beliefs about symptoms 

Buckley et al. 2013 community elderly volunteers MAC-Q, HADS Yes 

Arbabi et al. 2015 clinical SMC with and without impairment HADS, WMS, MMPI Yes 

Rowell et al. 2016 community healthy adults  MFQ, MAC-S, STAI-T Yes 

Tandetnik et al. 
2017 

community volunteers without cognitive 
impairment 

trait-STAI-Y, HADS-A Yes – trait anxiety 

Slot et al. 2018 clinical memory clinic patients with SCD; HC Cognitive Change Index, HADS-A Yes 

Jenkins et al. 2019 community healthy volunteers Cognitive Change Index (CCI), HADS Yes 

 
Personality factors 
 
Hanninen et al. 
1994 

community memory complainers; 
noncomplainers 

MMPI Yes – hypochondriasis and psychaesthenia scales 

Hepple et al. 2004 clinical conversion pseudodementia clinical assessment ‘predisposing personality traits’ 
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Variable / study 
name 

 
Source 

 
Description of participants (cases) 

 
Measure 

 
Associated with 
symptoms / symptom severity?  
 

Pearman et al. 
2005 

community SMC NEO PI-R, self-esteem scale self-discipline and self-consciousness 

Ramakers et al. 
2009 

clinical SMC; non-help-seeking SMC Eysenck Personality Questionnaire (EPQ-BV) similar extraversion and neuroticism in help seekers and non-
help-seekers 

Schmitdke et al. 
2009 

clinical FMD outpatients; HC NEO-Five Factor Inventory Yes - neuroticism 

Metternich et al. 
2009 

clinical FMD; HC NEO-Five Factor Inventory Yes - neuroticism 

Merema et al. 
2013 

community older adult volunteers General Frequency of Forgetting scale, Neo Five Factor Yes - neuroticism 

Steinberg et al. 
2013 

community volunteers ≥ 65 without cognitive 
impairment 

Prospective Retrospective Memory Questionnaire (PRMQ), Neo Five 
Factor Inventory 

Yes - neuroticism 

Studer et al. 2014 clinical MCI; HC QPC (French cognitive complaint quesitonnaire), NEO-PI-R Negative association between SCD (in MCI) and agreeableness 

Arbabi et al. 2015 clinical SMC with and without impairment MMPI Yes – hysteria 

Rowell et al. 2016 community healthy adults  MFQ, MAC-S, Emotional Stability subscale from IPIP questionnaire Yes – emotional instability 

Tandetnik et al. 
2017 

community volunteers without cognitive 
impairment 

McNair and Kahn self-rated cognitive questionnaire, Young's Early 
Maladaptive schemas (YSQ-short form) 

Yes – maladaptive schemas ('dependence/incompetence', 
'failure to achieve', and 'vulnerability to harm or illness') 

Bessi et al. 2018 clinical SCD or MCI Big Five Factors Questionnaire Lower emotional stability in stable SCD compared with 
progressive SCD 

Jenkins et al. 2019 community healthy volunteers Cognitive Change Index, Big Five Inventory   Yes – neuroticism 

Slot et al. 2018 clinical memory clinic patients with SCD; HC Cognitive Change Index - Self, and subjective cognitive function self-
report (compared 1 year ago) , NPV neuroticism subscale, Pearline 
Mastery scale 

Yes – neuroticism and low mastery 
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Supplementary table A – all included studies, ordered by date of publication   

(*,**, *5 etc = studies of same or overlapping group) 

Author and year Design Source Terminology n   Population Controls Age, mean / [median] 

Kiloh 1961 case series clinical pseudo-dementia 10 patients with pseudodementia  51.4 

Marsden and 
Harrison 1972 

cross 
sectional 

clinical primary psychiatric diagnoses 106 neurology inpatients diagnosed with 
presenile dementia 

 not stated 

Tsoi 1973 case series clinical other - Ganser syndrome 10 patients diagnosed with Ganser syndrome in 
Singapore 

 35.4 

Kendell 1974 longitudinal clinical primary psychiatric diagnoses 98 psychiatry inpatients with dementia 
diagnosis, readmitted at least once 

 not stated for subgroup 

Kahn et al. 1975 cross 
sectional 

clinical cognitive complaints 82 gerontology psychiatry outpatients and 
inpatients 

 40 HC 65.1 

Nott and Fleminger 
1975 

longitudinal clinical other - 'non deteriorated group' 35 inpatients diagnosed with presenile 
dementia 

 53.2 

Wells 1979 case series clinical pseudodementia 10 psychiatry and neurology patients with 
pseudodementia 

 not stated 

Caine 1981 case series clinical pseudodementia 11 inpatients with a descriptive label of 
pseudodementia 

 49.9 

Rabins 1981 cross 
sectional 

clinical other - reversible dementia 41 patients with dementia and elderly patients 
with depression admitted to a psychiatric 
hospital 

 not stated 

Smith and Kiloh 
1981* 

cross 
sectional 

clinical pseudodementing illness 200 patients admitted to neuropsychiatry with 
presumed dementia 

 57.7 

Reifler et al. 1982 cross 
sectional 

clinical cognitive symptoms 88 cognitively impaired geriatric outpatients  78 

Hutton et al. 1984 cross 
sectional 

clinical pseudodementia of depression 17 outpatients with 'pseudodementia of 
depression' 

19 presumed AD, 17 HC 69.1 (69.2 (73 AD, 65 DPD); 
69 controls) 

Yerby et al. 1985 cross 
sectional 

clinical depression, psychiatric or 
functional disorders 

117 geriatric clinic outpatients with complaints of 
memory loss 

 75.81 

Bulbena and Berrios 
1986 

longitudinal  clinical pseudodementia 22 inpatients with diagnosis of pseudodementia  73.3 

Sunderland et al. 
1986  

cross 
sectional 

community memory complaints 60 residents of housing for elderly adults   68.6 

Larrabee and Levin 
1986 

cross 
sectional 

community self-rated decline 88 volunteers from retirement apartments and 
organizations 

 73.2 

Bayer et al. 1987 cross 
sectional 

clinical depressive pseudodementia 100 memory clinic     74.2 
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Author and year Design Source Terminology n   Population Controls Age, mean / [median] 

Erkinjuntti et al. 1987 Cross 
sectional 

clinical psychiatric disorders / 
pseudodementia 

323 neurology outpatients with suspected 
dementia 

 50.4 

Van der Cammen et 
al. 1987 

cross 
sectional 

clinical pseudodementia due to an 
affective disorder 

50 memory clinic   75.2 

Reynolds et al. 1988 a 
*2 

cross 
sectional 

clinical depressive pseudodementia 14 patients with pseudodementia in MDD 28 dementia with 
depressive features 

72.6 (75.1 DPD, 71.4 D) 

Reynolds et al. 1988 b 
*2 

cross 
sectional 

clinical  dementia syndrome of 
depression   

14 patients with pseudodementia 28 dementia with 
depressive features 

70.9 (depressed 70.3, 
dementia 72.8, mixed 72.6, 
controls 69.3) 

Brenner and 
Reynolds 1989 

longitudinal clinical depressive pseudodementia  33 patients with mixed symptoms of depression 
and dementia 

35 AD without 
depression, 61 HC 

73.2 (controls 67.6) 

Derouesne et al. 1989 cross 
sectional 

clinical  'psychoactive brain dysfunction' 367 memory clinic  62.9 

Kral and Emery 1989 longitudinal clinical depressive pseudodementia 44 patients diagnosed with depressive 
pseudodementia 

 76.5 

Pearlson et al. 1989 cross 
sectional 

clinical dementia syndrome of 
depression; 'pseudodementia' 

26 patients with dementia syndrome of 
depression 

13 AD, 31 HC 69.8 (71.9 DOD, 70 
depressed cognitively 
normal, 70.6 AD, 68.3 HC) 

McGlone et al. 1990 cross 
sectional 

clinical memory complaints 57 patients referred by neurologists for 
neuropsychological assessment during 
screening for early dementia 

35 HC 66.05 (65.6 patients (69.6 
dementia, 61.5 non), 66.5 
controls) 

Brodaty 1990 cross 
sectional 

clinical psychiatric or 'normal / anxious 
personality' 

144 memory clinic  69.5 

Crook and Larrabee 
1990 

cross 
sectional 

community memory problems   1103 volunteers recruited through the print and 
electronic media 

 56 

O'Connor et al. 1990 cross 
sectional 

community memory complaints 384 >75 year olds from GP practice registers  60.2 

Rabbitt and Abson 
1990 

cross 
sectional 

community memory self-report 442 volunteers  63 

Sachdev et al. 1990* longitudinal clinical pseudodementia (includes all 
psychiatric but depressive 
disorders most likely) 

200 inpatients assessed in Smith 1981 who were 
diagnosed with pseudodementia 

 53 

Bolla et al. 1991 cross 
sectional 

community memory complaints 199 volunteers through newspaper 
advertisements 

 62 

Christensen et al. 
1991 

cross 
sectional 

community memory complaints 20 elderly volunteers to advertisement for 
subjects with 'memory problems' 

11 HC 64.9 

Gottlieb et al. 1991 cross 
sectional 

clinical pseudodementia 14 patients diagnosed with pseudodementia 24 HC 69 

Weiner et al. 1991 cross 
sectional 

clinical depression, somatization 
disorder, dysthmic disorder 

317 memory clinic   not stated 
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Author and year Design Source Terminology n   Population Controls Age, mean / [median] 

Ames et al. 1992 cross 
sectional 

clinical functional psychiatric disorders 
and 'other' 

100 memory clinic  75.5 

Crook et al. 1992 cross 
sectional 

clinical memory complaints 232 individuals participating in a trial of 
experimental medication for AAMI 

 59.2 

Dolan et al. 1992 cross 
sectional 

clinical primary psychiatric diagnoses 10 outpatients and inpatients with moderate to 
severe depression 

10 depression without 
cognitive impairment 

57.05 (60.9 impaired, 53.2 
unimpaired) 

O'Brien et al. 1992 longitudinal clinical benign senescent forgetfulness 64 memory clinic patients with 'benign 
senescent forgetfulness' 

 67.2 

Taylor 1992  longitudinal community subjective memory disorder 30 older adults with subjective memory decline 
(previous participants in short-term drug 
trial) 

 67.5 

Almeida et al. 1993 cross 
sectional 

clinical memory complainers / no 
diagnosis (24%) 

418 memory clinic  66.7 

Flicker et al. 1993 longitudinal community SMI 59 dementia clinic patient family members and 
advertisement responders 

 68.7 

Grut te al. 1993 cross 
sectional 

community memory complaints 614 all inhabitants of an area in Sweden  not stated 

Spear-Bassett and 
Folstein 1993 

cross 
sectional 

community memory complaints 810 Eastern Baltimore Mental Health Survey  not stated 

Verhey 1993 cross 
sectional 

clinical not specified, depression, other 
psychiatric disorder 

430 memory clinic   61.7 

Barker et al. 1994 cross 
sectional 

clinical memory complaints 49 memory clinic - GP and self-referred 41 HC 69 

Hanninen et al. 1994 cross 
sectional 

community SMC 10 population-based dementia screening study 10 HC 72 (71.7 complainers, 71.5 
non-complainers) 

Jorm et al. 1994 *3 cross 
sectional 

community memory complaints 744 electoral roll sample of elderly people  range >70 

Barker and Prior 1995  cross 
sectional 

clinical memory complaints 24 patients self-referring to a memory clinic and 
non-presenting controls 

24 HC not stated 

Mcpherson et al. 
1995 

cross 
sectional 

community memory problems   25 first-degree relatives of patients with 
diagnosis of probable or definite AD enrolled 
in a study 

26 HC without family 
history 

60.4 (59.9 relatives, 61 
controls) 

Tobiansky et al. 1995 longitudinal community SMI 705 electoral ward sample  74.6 

Wright and Lindesay 
1995 

cross 
sectional 

clinical not dementia not 
stated 

20 memory clinics across UK year prior to 
survey in 1993 

 not stated 

Collins and Abeles 
1996 

cross 
sectional  

community SMC 90 volunteers to advertisement to University 
Psychological Clinic Aging Research Project  

 70.4 

Kopelman and 
Crawford 1996 

cross 
sectional 

clinical dx - psychiatric disorders, WW, 
psychogenic amnesia 

200 memory clinic   43.7 

Lehmann et al. 1996 cross 
sectional 

clinical no cognitive disturbance 406 memory clinic   62.9 
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Rue et al. 1996 cross 
sectional 

community subjective memory loss 61 1st degree relatives of AD  41 HC without family 
history 

61.3 (60.9 relatives, 61.9 
controls) 

Schmand et al. 1996  longitudinal community SMC 357 population-based group without dementia 
or other psychiatric disorders at baseline 

 75.3 

Smith et al. 1996 longitudinal community SMC 394 population-based older americans 
normative study 

 72.1 

Swanwick et al. 1996 cross 
sectional 

clinical WW / not dementia 200 memory clinic   74.3 

Blazer et al. 1997 longitudinal community memory complaints 3080 Duke Established Populations for 
Epidemiologic Studies of the Elderly 

 72 

Schmand et al. 1997 
*4 

longitudinal community SMC 3590 Amsterdam Study of the Elderly (AMSTEL)   74.9 

Schofield et al. 1997  cross 
sectional 

clinical SMC 233 individuals from a register of individuals with 
possible cognitive impairment 

131 no cognitive 
impairment 

75.9 (74.2 no cognitive 
impairment, 77 cognitive 
impairment) 

Braekhus et al. 1998 longitudinal community subjective worsening of memory 285 random sample older people  81.5 

Levy-Cushraan and 
Abeles 1998 

cross 
sectional 

community SMC 132 older adults - advertisement responders  67.6 

Yousef et al. 1998 cross 
sectional 

clinical depressive pseudodementia 63 patients referred for psychogeriatric 
assessment with differential diagnosis of 
depressive pseudodementia 

44 dementia, 19 
dementia and 
depression 

75.5 

Derouesne et al. 1999 cross 
sectional 

clinical memory complaints 260 self-referral memory clinic  54.6 

Geerlings et al. 1999 
*4 

longitudinal community memory complaints 3778 Amsterdam Study of the Elderly (AMSTEL) - 
'nondemented persons 65-84 years old' 

 range 65-84 

Hogh et al. 1999 cross 
sectional 

clinical  no psychiatric disease, 
depression, other psychiatric 
disease 

400 memory clinic   63.6 

Clarnette et al. 2001 cross 
sectional 

community SMC 108 volunteers 38 HC 63 

Cutler and Hodgson 
2001 

cross 
sectional 

community anticipatory dementia 108 adult children with living parent diagnosed 
with AD  

150 HC without family 
history 

49.7 (50.0 adult children, 
49.4 comparitors) 

Jorm et al. 2001 *3 longitudinal community memory complaints 331 electoral roll sample of elderly people   74.82 

Small et al. 2001 cross 
sectional 

community SMC 66 participants in longitudinal study, recruited 
through advertisements and physician 
referral 

 63.7 

Luce et al. 2001 cross 
sectional 

clinical SMI 200 memory clinic vs old age psychiatry clinic  68.9 vs 80.9 
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Author and year Design Source Terminology n   Population Controls Age, mean / [median] 

Elberling et al. 2002 
*5 - subset of Hejl 
2002 

cross 
sectional 

clinical no cognitive deficits (including 
no neuropsychiatric disease, 
psychiatric disease) 

314 memory clinic  47.6 

Hejl et al. 2002 *5 cross 
sectional 

clinical no cognitive deficits, no 
neuropsychiatric disease 

1000 memory clinic  66.1 

St John and 
Montgomery 2002 

longitudinal community subjective memory loss 1416 Manitoba Study of Health and Aging  75.3 

Hejl et al. 2003 cross 
sectional 

clinical no cognitive deficits, no 
neuropsychiatric disease 

100 memory clinic   74.2 

Lucas 2003 cross 
sectional 

clinical subjetive cognitive complaints 20 neurology outpatients  49.8 

Zimprich et al. 2003 longitudinal community subjective cognitive complaints 427 participants in Interdisciplinary Study on 
Adult Development (ILSE) 

 62.9 

Hepple 2004 case series clinical conversion pseudodementia 10 psychiatry inpatients with 'conversion 
pseudodementia' 

 66.6 

Jungwirth et al. 2004 cross 
sectional 

community SMC 302 75 year olds from population register  75 

van der Flier et al 
2004  

cross 
sectional 

clinical SMC / memory complainers 28 self-referred memory complainers at 
memory clinic 

20 HC 73.5 (72 complainers, 75 
controls) 

Larner 2005 cross 
sectional 

clinical absence of dementia 247 memory clinic   not stated 

Lautenschlager et al. 
2005 

cross 
sectional 

community SMC 264 community-dwelling women >70 recruited 
via advertisement 

 74.5 (HCG 74.3, SMC 74.7, 
74.2 MCI) 

Lehrner et al. 2005 longitudinal clinical subjective complaints and MCI 114 memory clinic patients with memory 
complaints NOT receiving dementia 
diagnosis and not <50 

 66.9 

Minett et al. 2005 cross 
sectional 

clinical SMC 60 memory clinic patients without dementia  72.6 

Pearman et al. 2005 cross 
sectional 

community SMC 85 volunteers  73.2 

Wolf et al. 2005 cross 
sectional 

community SMC 46 research clinic volunteers  61.8 

Zandi 2004 cross 
sectional 

community SCC 603 memory clinic patients  77.6 

Archer et al. 2006 cross 
sectional 

clinical symptoms of memory 
impairment 

58 subjects with symptoms of memory loss 
without obvious or treatable cause of 
impairment 

33 HC 63.7 (controls 62.6, 
altogether 63.3) 

Prichep et al. 2006 longitudinal community subjective cognitive complaints 44 elderly volunteers with subjective cognitive 
complaints but no objective impairment 
(GDS stage 2) 

 72.14 
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Banerjee et al. 2007 cross 
sectional 

clinical no illness 247 memory clinic   not stated 

Glodzik-Sobanska et 
al. 2007 

longitudinal community SMC 230 volunteers to study of ageing   67 

Jessen et al. 2007 cross 
sectional 

community SMI 2389 volunteers without cognitive impairment 
recruited randomly from GP registers  

 80.2 

Park et al. 2007 cross 
sectional 

community SMC 9477 population cohort recruited at flu 
vaccination 

 72.61 

Saez-Fonseca et al. 
2007 

longitudinal clinical depressive pseudodementia 182 inpatients and day hospital patients with 
depressive pseudodementia 

 77.6 

Sinforiani et al. 2007 cross 
sectional 

clinical SMC 74 memory clinic - all presenting with memory 
disturbances, not dementia 

 71.6 

van Oijen et al. 2007 longitudinal community SMC 6927 Rotterdam Study  69.5 

Ahmed et al. 2008 longitudinal clinical  SMC, 'worried well' 22 memory clinic 85 aMCI, 40 semantic 
dementia 

67.44 

Gainotti et al. 2008 cross 
sectional 

clinical depressive pseudo-dementia 26 patients with depressive pseudodementia 42 AD, 35 HC 65.8 (68.6 DPD, 67.8 AD, 61.3 
HC) 

Gallassi et al. 2008 cross 
sectional 

clinical SCC / SCI 92 outpatient with subjective cognitive 
complaints 

 67.4 

Mendes et al. 2008 cross 
sectional 

community memory complaints 292 blood donors, unpaid helpers and relatives of 
patients at a hospital in Lisbon, volunteers 
attending universities.  

 50.5 

Schmitdke et al. 2008 longitudinal clinical functional memory disorder 73 probable non-organic cognitive impairment 
from memory clinic 

 55.2 

Brucki and Nitrini 
2009 

cross 
sectional 

community SMI 163 rural population with low education in 
Amazon rainforest 

 62.3 

Hancock and Larner 
2009 

cross 
sectional 

clinical memory complainers without 
dementia 

310 memory clinic patients  66.9 

Metternich et al. 
2009 

cross 
sectional 

clinical functional memory disorder 39 memory clinic - patients with FMD 38 HC 55 

Ramakers et al. 2009 cross 
sectional 

clinical SMC 33 memory clinic patients with SMC 83 non-help seeking SMC 
in population study 

64.2 (62 help-seekers, 65.1 
non) 

Schmitdke et al. 2009 cross 
sectional 

clinical functional memory disorder 86 patients with FMD 88 HC 52.9 (55.8 FMD, 50.1 
controls) 

Visser et al. 2009 longitudinal clinical SCI, naMCI, MCI 168 memory clinics (20 across europe) - patients 
with SCI, naMCI, aMCI 

89 HC 68 

Westoby et al. 2009 cross 
sectional 

community CC 7878 population from GP registers  66.3 

Benito Leon et al. 
2010 

longitudinal community SMC 1073 population-based - SMC without dementia  1073 HC 75.4 
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Che telat et al. 2010 cross 
sectional 

community SCI 49 SCI and MCI from Australian Imaging 
Biomarkers and Lifestyle Study of ageing 

34 MCI, 35 AD, 45 HC 74.7 

Elfgren et al. 2010 *6 longitudinal clinical SMC 59 memory clinic  59.6 

Gino et al. 2010 cross 
sectional 

community SMC 946 volunteers attending health screening unit, 
blood donors, leisure centre, senior citizens 
college or university in Lisbon 

 54.2 

Gucuyener et al. 2010 cross 
sectional 

clinical depressive pseudodementia 13 patients with depressive pseudodementia 11 AD, 10 HC 65.9 (66.2 AD, 65.4 DPD) and 
63.9 HC 

Kenfield et al. 2010 cross 
sectional 

clinical psychiatric disorders (most 
depression and anxiety), no 
neuropsychiatric disorder 

109 behavioural neurology clinic patients  not stated (60.6 for the 109 
with nonneurologic 
conditions) 

Reisberg et al. 2010 longitudinal community SCI 166  47 no cognitive 
impairment 

67.2 

Slavin et al. 2010 cross 
sectional 

community SCC 827 electoral roll  63 

Striepens et al. 2010 cross 
sectional 

clinical SMI 21 memory clinic patients with both subjective 
and informant-reported memory complaint, 
performing in normal ranges on  tests 

48 HC 65.9 (66.3 SMI, 65.8 
controls) 

Vestberg 2010 *6 longidutinal clinical subjective memory symptoms 52 memory clinic   57.5 

Amariglio et al. 2011  cross 
sectional 

community SMC 16964 women from the Nurses' Health Study  74 

Aarts et al. 2011 cross 
sectional 

community SMC 15188 postal survey of residents of Netherland 
province 

 70 

Cooper et al. 2011 cross 
sectional 

community subjective forgetfulness 7461 Adult Psychiatric Morbidity Survey  45 

Hurt et al. 2011 *7 cross 
sectional 

clinical SMC 60 memory clinic patients subjective memory 
symptoms 

38 non-help-seeking 
SMC 

73.4 

Mascherek et al. 
2011 

cross 
sectional 

clinical SCC 169 memory clinic patients referred by physician 
or relatives 

 76 

Menon and Larner 
2011  

cross 
sectional 

clinical not dementia 708 memory clinic   not stated 

Montejo et al. 2011 
*8 

cross 
sectional 

community SMC 1637 Madrid Health Survey  74.7 

Paradise et al. 2011 cross 
sectional 

community SMC 45532 45 and Up Study (Australia cohort)   range 45-64 

Puetz et al. 2011 cross 
sectional 

clinical FMD 12 center for geriatric medicine and 
gerontology outpatients 

12 HC 52.05 

Rodda et al. 2011 cross 
sectional 

clinical subjective cognitive impairment 11 memory clinic patients with SCI 12 HC 68.5 (64.0 SCI, 73.5 control) 
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Wang et al. 2011 cross 
sectional 

clinical SCI,  neurosis 2789 memory clinic   58% >70 

Amariglio et al. 2012  cross 
sectional 

community clinically normal 131 Harvard Aging Brain Study  73.5 

Bartley et al. 2012 cross 
sectional 

community SMC 96 healthy subjects recruited through public 
awareness meetings and from relatives 

 61.8 

Caracciolo et al. 2012 cross 
sectional 

community SCI 11926 Swedish twin register  not stated 

Dolek et al. 2012 cross 
sectional 

clinical pseudodementia, AD, VD, MCI 16 patients presenting with memory loss to 
behavioural neurology clinic with 
pseudodementia 

14VaD, 22 ATD, 12 MCI, 
11 HC 

69.4 (68.6 pseudodementia, 
70.3 AD, 70.8 VD, 72.6 MCI, 
63.9 HC) 

Hurt et al. 2012 *7 cross 
sectional 

clinical SMC 60 memory clinic  38 non-help-seeking 
SMC 

73.4  (71.6 clinical, 76.1 
community) 

Montejo et al. 2012 
*8 

cross 
sectional 

community SMC 1937 Madrid Health Survey  74.67 

Perrotin et al. 2012  cross 
sectional 

community subjective cognition 48 cognitively normal elderly subjects  73.5 

Sindi et al. 2012 cross 
sectional 

community SMC 40 Douglas Hospital Longitudinal Study of 
Normal and Pathological Ageing 

 71.25 

Svendsen et al. 2012  cross 
sectional 

clinical subjective complaints, MCI  30 psychiatry outpatients: 15 bipolar disorer, 15 
unipolar depression 

15 HC 36.7 (34 BPAD, unipolar 41.0, 
control 35.1) 

Apolinario et al. 2013 cross 
sectional 

clinical SCC 180 older patients attending memory clinic with 
subjective cognitive symptoms, exluding 
moderate dementia 

 74 

Balash et al. 2013 cross 
sectional 

community SMC 636 volunteer or self-referral  68 

Buckley et al. 2013 cross 
sectional 

community SMC 740 MCI and healthy adults from Australian 
Imaging Biomarkers and Lifestyle Study of 
Aging cohort 

 73.1 

de Paula et al. 2013 cross 
sectional 

clinical depressive pseudodementia 34 patients with MDD, subjective and functional 
cognitive complaints and specific 
impairment but spared global function 

62 HC 71.5 (70.21 DPD, 73.94 
controls) 

Genziani et al. 2013 cross 
sectional 

community SMI 9294 French community surveys ≥65  74.3 

Ito et al. 2013 cross 
sectional 

community SMC 2034 community residents of Chiyoda ward, Tokyo  74.6 

Kim et al. 2013 cross 
sectional 

clinical SMI 90 self-referrers to memory disorder clinic 28 HC 68.1 (65.8 patients, 70.7 
controls) 

Merema et al. 2013 cross 
sectional 

community MC 177 older adults - volunteers for memory study 
via newspaper advertisement  

 73.62 
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Rienstra et al. 2013 cross 
sectional 

clinical MCI 170 patients with MCI  60.5 

Rijs et al. 2013 longitudinal community SMC 962 Longitudinal Aging Study Amsterdam cohort   60.2 

Siersma et al. 2013 longitudinal community SMC 758 Community dwellers attending primary care  74.8 

Silva et al. 2013 longitudinal clinical cognitive complaints 250 Cognitive Complaints Cohort, Lisbon  69.1 

Steinberg et al. 2013 cross 
sectional 

community SMC 125 U Penn AD centre 'normal control' cohort 
and outreach to residential independent 
living and other community-dwelling 
individuals 

 77 

van Harten et al. 2013 
'CSF AB42'  

longitudinal clinical SC 127 memory clinic 'nondemented patients with 
cognitive complaints'  

 60 

van Harten et al. 2013 
'preclinical AD'  

longitudinal clinical SC 132 memory clinic patients with subjective 
complaints 

 61 

Acikgoz et al. 2014 cross 
sectional 

clinical SMC 405 other outpatients  64.64 

Begum et al. 2014 cross 
sectional 

community SMC and subjective 
concentration complaints 

26091 English Psychiatric Morbidity population 
surveys 1993, 2000, 2007 

 42 

Caselli et al. 2014 longitudinal community SCD 447 healthy members of Alizona APOE cohort   59 

Chen et al. 2014 cross 
sectional 

community SMI 18614 representative community sample via 
telephone survey 

 range 18-99 

Chin et al. 2014 cross 
sectional 

clinical SMI 108 memory disorder clinic patients with 
complaints of memory decline but normal 
neuropsychological assessment 

 63.35 

Garcia-Ptacek et al. 
2014 

cross 
sectional 

clinical SCI 993 memory clinic   62.5 

Larner 2014 *9 cross 
sectional 

clinical absence of dementia / 
'cognitively healthy' 

726 memory clinic  61 

Lehrner et al. 2014 cross 
sectional 

clinical SMC 581 memory clinic patients with subjective 
memory complaints 

248 HC 66.3 (66.4 SMC, 66.3 
controls) 

Lineweaver et al. 
2014  

longitudinal community self-rated memory function 74 neurologically intact adults informed of 
APOE4 status 

70 not informed 73.4 

Mewton et al. 2014 cross 
sectional 

community SMC 1905 NSMHWB sample - population survey  range 65-85 

Singh-Manoux et al. 
2014 

cross 
sectional 

community SCC 15510 French GAZEL study  57.9 

Studer et al. 2014 cross 
sectional 

clinical SCD 55 patients with diagnosis of MCI 84 HC 67.8 (70.5 MCI, 66.3 
controls) 
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Tomita et al. 2014 cross 
sectional 

community SMC 394 volunteers >60  68.7 

Zlatar et al. 2014 cross 
sectional 

community cognitive complaints 1000 randomly selected adults from SAGE study of 
aging without diagnosis of dementia 

 77.3 

Arbabi et al. 2015 cross 
sectional 

clinical SMC 90 memory clinic  52.31 

Djukic et al. 2015 longitudinal clinical Depressive pseudodementia 166 geriatric medical inpatients  82.9 

Elsey et al. 2015 cross 
sectional 

clinical FMD 15 memory clinic  15 neurodegenerative 
disease 

63 (60 FMD, 66 ND) 

Hessen et al. 2015 
*10 

cross 
sectional 

clinical SCD 122 patients with SCD from 2 memory clinics 
(10% self-referrals)  

 62.5 

Kaup et al. 2015 longitudinal community SMC 1107 population cohort  70.8 

Pennington et al. 
2015 

cross 
sectional  

clinical FCD 196 memory clinic  not stated 

Smart et al. 2015 cross 
sectional 

community SCD 17 community participants reporting SCD  25 HC 69.7 (69.47 SCD, 69.88 HC) 

Tomita et al. 2015 cross 
sectional 

community SMC 289 volunteers participating in the 'Iwaki Health 
Promotion Project' in 2013 

 68.4 

Cavuoto 2016 cross 
sectional  

community SMD 181   74 

Claus et al. 2016 cross 
sectional 

clinical SCI + MCI 2000 memory clinic   78.2 

Eckerstrom et al. 
2016 *11 

cross 
sectional 

clinical SCI + MCI 90 memory clinic patients without dementia 160 MCI 62.3 (59.8  SCI, 63.7  MCI) 

Handels et al. 2016 longitudinal clinical SMC + MCI 114 patients referred from 4 dutch university 
memory clinics with suspected cognitive 
disorder 

 67.3 

Jones et al. 2016 cross 
sectional 

clinical FMD 16 memory clinic 9 neurodegenerative 
disease 

[61 dementia, 60 FMD] 

Jung et al. 2016 cross 
sectional 

clinical SMI 613 memory clinic attenders with subjective 
memory impairment 

613 HC 64.9 

Kinzer et al. 2016 cross 
sectional 

community SMC 100 volunteers responding to memory screening 
advertisements 

 69 

Lee et al. 2016 longitudinal community SMC 3272 Midlife in the US Study surveys  56.48 

Pedro et al. 2016 *8 cross 
sectional 

community SMC 1342 Madrid Health Survey  74.25 

Roehr et al. 2016 longitudinal community SCD 453 Leipzig longitudinal study of the aged 
(LEILA75+) 

 80.5 
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Rowell et al. 2016 cross 
sectional 

community SMC 3798 healthy adults recruited from newspaper 
advertisements, excluded if cognitive 
impairment 

 51.16 

Sierra-Rio et al. 2016  longitudinal clinical SCD + MCI 149 outpatients with memory complaints not 
dementia  

 67.5 

Tanaka et al. 2016 cross 
sectional 

community SMC 556 twins ≥ 20 years  51 

Vogel et al. 2016 cross 
sectional 

clinical SCD 121 memory clinic patients with mild cognitive 
symptoms  

 69 

Wolfsgruber et al. 
2016 

longitudinal community SCD 1990 cognitively normal participants in AgeCoDe 
study 

 80.1 

Chu et al. 2017 cross 
sectional 

clinical SMC 113 older people >60 with a history of depression 
but not current depression 

 66.7 

Eckerstrom et al. 
2017 *11 

longitudinal clinical SCD, SCD plus, MCI 122 memory clinic patients without dementia 113 MCI 64 

Ferreira et al. 2017  longitudinal clinical and 
community 

SMD 134 Australian Imaging Biomarkers and Lifestyle 
study of ageing: AD, MCI, healthy 

 73.4 

Hessen et al. 2017 
*10 

longitudinal clinical SCD 81 2 memory clinics - patients with SCD  61 

Hu et al. 2017 cross 
sectional 

clinical SCD 20 memory clinic patients with subjective 
cognitive decline  

24 HC 67.3 (68.3 SCD, 66.49 
control) 

Jansen et al. 2017  longitudinal clinical SCI 221 patients from 4 Dutch memory clinics  66.6 

Kang et al. 2017 cross 
sectional 

community SMC 459 population-based cohort  68.2 

Kuiper et al. 2017 longitudinal community SMC 8762 population-based sample (LifeLines cohort)  70 

Markova et al. 2017 cross 
sectional 

community SCC 340 cognitively healthy volunteers  75 

Mirheidari et al. 2017  cross 
sectional 

clinical FMD 15 memory clinic patients with FMD 15 neurodegenerative 
disease 

60.79 (63.78 ND, 57.8 FMD) 

Mogle et al. 2017  cross 
sectional  

community subjective memory 3434 Midlife in the United States Study  56.1 

Perrotin et al. 2017 cross 
sectional 

clinical SCD 28 memory clinic patients with SCD 25 non-presenting SCD,  
35 HC 

68 (67.6 SCD clinic, 70.8 SCD 
community, 65.6 controls) 

Sahin et al. 2017 cross 
sectional 

clinical depressive pseudodementia 35 patients with depressive pseudodementia 20 AD 72.2 

Sakurai et al. 2017 longitudinal community SMC 496 local resident registration sample with no 
cognitive impairment >65 

 72.7 

Soysal et al. 2017 cross 
sectional 

clinical benign senescent forgetfulness 529 geriatrics outpatient clinic for memory 
complaints 

 75.7 
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Tandetnik et al. 2017 cross 
sectional 

community cognitive complaints 76 subjects with intact cognitive fx recruited 
through advertisment offering free 
participation in an SCD intervention 

 69.2 

Yates et al. 2017 longitudinal community SMC 1344 older people in MRC-CFAS population-based 
study 

 74 

Alexander et al. 2018  cross 
sectional 

clinical FMD 17 outpatients at 'young onset' dementia 
service with FMD (excluding active 
depression) 

 not stated 

Amariglio et al. 2018  longitudinal community SCC 279 population cohort  73.7 

Avila-Villanueva 2018  longitudinal community SCD 1091 population cohort  74.71 

Bessi et al. 2018 longitudinal clinical SCD 212 memory clinic patients determined as having 
SCD or MCI 

 66.7 

Bharambe et al. 2018 
*12 

cross 
sectional 

clinical FCD 89 memory clinic  62 

Bharambe et al. 2018 
*9 

cross 
sectional 

clinical FCD 169 memory clinic   60 

Binnekade et al. 2018  cross 
sectional 

clinical   SCI, MCI, dementia subtypes 759 memory clinic  79 

Cespon et al. 2018  cross 
sectional 

community SMC 34 population sample  64.9 

Cosentino et al. 2018 cross 
sectional 

community SCD 471 population-based cohort 'North Manhattan 
Aging Project' (medicare beneficiaries aged 
65 years and older) 

 72.8 

Elhadd et al. 2018 
*12 

cross 
sectional 

clinical FCD 89 memory clinic   [62] 

Flatt et al. 2018 cross 
sectional 

community SCD 210 older (>50) LGBT adults from community 
centre 

 59.6 

Haussman et al. 2018 
a  

cross 
sectional 

clinical SMI, normal objective cognition 171 memory clinic  not stated 

Haussmann et al. 
2018 b  

cross 
sectional 

clinical SMI and MCI 35 memory clinic 40 HC 68.1 (70.3 MCI, 66.2 
controls) 

Hall et al. 2018 longitudinal community cognitive complaints 319 cognitively normal Mexican-American 
elderly people in HABLE cohort study 

 58.91 

Hill 2018 14m cross 
sectional 

community SMI 19 >60 with memory complaints   80.7 

Kambe et al. 2018  cross 
sectional 

clinical MC 21 unaccompanied memory clinic patients 75 accompanied 
memory clinic attenders 

80 (76.1 unaccompanied, 
81.2 accompanied) 

Larner 2018  cross 
sectional 

clinical SMC 50 memory clinic   [60.5] 
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Luck et al. 2018  cross 
sectional 

community  SCS 8834 LIFE adult cohort  58.8 

Lundholm Fors et al. 
2018  

cross 
sectional 

clinical SCI and MCI 54 patients with mild and subjective cognitive 
impairment 

36 HC 68.2 (SCI 66.3, MCI 70.1, HC 
67.9) 

Meyer et al. 2018  cross 
sectional 

community SMC 600 stratified sample adults ≥ 55  70.3 

Miley-Akerstedt et al. 
2018  

cross 
sectional 

clinical SMC 209 memory clinic  58 

Nunes et al. 2018 cross 
sectional 

community MC 59 final year medical students  25.7 

Randall et al. 2018  cross 
sectional 

clinical FCD 169 cognitive function clinic  [60] 

Reuber et al. 2018 cross 
sectional 

clinical FMD 20 memory clinic - patients with FMD 20 neurodegenerative 
disease 

60.7 (57.25 FMD, 64.2 ND) 

Sanchez-Benzvides et 
al. 2018  

cross 
sectional 

community SCD 2670 cognitively healthy middle-aged first-degree 
descendents of AD patients  

 55.8 

Schweizer et al. 2018 cross 
sectional 

community SCD 2544 Cam-CAN cohort  59.8 

Schwert et al. 2018 cross 
sectional 

clinical SCC + cognitive deficits in major 
depressive disorder 

102 outpatients with major depressive disorder  88 HC 42.8 (42.6 MDD, 43.1 HC) 

Sheng et al. 2018  cross 
sectional 

clinical normal cognition, 'reversible 
dementia'  

454 memory clinic   76.1 

Slot 2018 14m cross 
sectional 

clinical SCD 151 patients with SCD    64 

Sorhabi 2018 14m longitudinal community SMC 209 population cohort  64.6 

Strand et al. 2018  longitudinal clinical SCD 4682 norwegian register of persons assessed for 
cognitive symptoms (norcog) 

 77.1 

Verity et al. 2018 cross 
sectional 

clinical worried well, cognitively normal 375 memory clinic  70.76 

Wakefield et al. 2018 cross 
sectional 

clinical FMD 20 patients with a clinical diagnosis of FMD 20 aMCI, 20 HC 63.4 (FMD 60.5, aMCI 66.3, 
controls 63.4) 

Wallert et al. 2018 cross 
sectional 

clinical SCI + MCI 120 patients referred for full neuropsychological 
assessment to memory clinic 

 76.9 

Zlatar et al. 2018  cross 
sectional 

clinical SCD 145 memory clinic referred with cognitive 
complaints with MMSE >24 
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Brailean et al. 2019  longitudinal community SMC 11092 population cohort > 50  65.3 

Gamaldo et al. 2019 cross 
sectional 

community SMC 351 African American older adults  72 

Jenkins et al. 2019  cross 
sectional 

community SCI   99 memory clinic    60.43 
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Author and year Design Source Terminology n   Population Controls Age, mean / [median] 

Kawagoe et al. 2019  cross 
sectional 

clinical SMC 322 older adults (60-94) who had undergone 
resting state fMRI  

 69.5 

Slot et al. 2019  longitudinal clinical and 
community 

SCD 2978 individuals with SCD (community and 
memory clinic) 

1391 HC 73 (71 SCD,77 controls)  
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Investigating phenotypes – paper 2 

I think, therefore I forget - using experimental simulation 

of dementia to understand functional cognitive 

disorders.  

McWhirter L, Sargent B, Ritchie C, Stone J, Carson A.  

CNS spectrums. 2020 Aug;25(4):511-8. 

 

Introduction to the paper: 

In this paper, I used an experimental simulation paradigm to explore the beliefs that healthy adults 

have about the nature and severity of the behavioural effects of dementia. We asked healthy adults a 

series of questions about dementia and asked them to complete a brief cognitive assessment while 

simulating “mild dementia”.  

I designed the study and the cognitive assessment. Medical student Brendan Sargent collected the 

data. I analysed and interpreted the data for publication. CR, JS, and AC contributed to review and 

revision of the final manuscript.  

We found that adults simulating dementia perform in the severely impaired range, performing 

particularly poorly on short digit span repetition, and we identified patterns of inconsistency for 

further investigation as a potential feature of functional cognitive disorder.   
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Abstract word count:  250 
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Abstract 

Background 

Symptoms of functional neurological disorder have traditionally been thought to depend, in part, on 

patients’ ideas about symptoms rather than on the rules of pathophysiology. The possibility that 

functional cognitive symptoms might similarly reflect ideas of dementia has not been explored. We 

aimed to assess beliefs, through performance, about symptoms of dementia in healthy non-medical 

adults with the intention of identifying potential markers of functional cognitive disorders.  

Methods 

Healthy volunteers were asked to simulate symptoms of mild dementia during testing with the MoCA, 

coin-in-hand forced-choice test, short digit span trials, Luria 3-step test and interlocking finger test. 

Family history of dementia was recorded.  

Results 

In 50 participants aged 18-27, simulating dementia, mean MoCA score was 16 (SD 5.5, range 5 – 26). 

Delayed recall was the most frequently failed item (100%) and cube drawing least frequently failed 

(42%). 26% failed forward three-digit span and 36% failed reverse two-digit span. On the coin-in-hand 

test, 32% scored at or below chance level. Inconsistent response patterns were common.  

Conclusions 

Cognitively healthy young adults simulating mild dementia perform similarly to older adults with mild 

dementia, demonstrating beliefs that dementia is associated with significant global impairment, 

including attention, motor function, and letter vigilance, but preservation of cube drawing. 

Inconsistent response patterns were common. Contrary to expectation, family history of dementia did 

not influence performance. Two and three digit span showed particular promise as a bedside test for 

simulation. Further investigation will establish whether similar patterns of results are produced in 

individuals with functional cognitive symptoms. 
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Introduction  

The last 10 years has seen a drive to diagnose diseases causing dementia at the earliest clinical and 

even preclinical stages. However, in those presenting to memory clinics with mild complaints or mild 

impairment, biomarker specificity is low and aetiologies heterogeneous 56,180,181,267,276. It is likely that a 

significant proportion who do not ultimately receive a diagnosis of dementia have Functional Cognitive 

Disorders: that is, conditions where cognitive symptoms are present and associated with distress and 

disability, but which are caused by functional disturbances of attention, abnormal metacognitive 

beliefs, alongside other functional neurological symptoms, or as a result of psychiatric illness 3,277.  

Subjective report of memory impairment generally correlates poorly with performance on cognitive 

tests, and performance on cognitive screening tests is unpredictable in those with functional 

disorders: some patients achieve normal scores, but some score very poorly, especially in tests of 

memory, attention and executive function9. Although cognitive screening tests are now heavily used 

in the diagnosis of dementia and in defining mild cognitive impairment (MCI), the specificity remains 

unacceptably low. A 2009 review of 41 robust longitudinal cohort studies found that fewer than half 

of those receiving a description of MCI (described on the basis of memory symptoms and mild 

impairment on screening tests) progress to dementia even after 10 years of follow up 267. Over-

reliance on cognitive screening tests brings a risk of misdiagnoses and associated iatrogenic harm, and 

we expect misdiagnoses to become a more pressing problem as preclinical Alzheimer disease profiles 

are increasingly identified in younger people.  

It has been traditionally taught that the symptoms of functional neurological disorders are, in part, 

dependent on the patient’s ideas about the symptoms rather than anatomical and pathophysiological 

rules 278. Similarities have been observed between simulated and functional paralysis, for example, 

suggesting to us not that patients with functional disorder are feigning but rather that symptoms in 

both cases may depend on ‘top-down’ predictions that the brain makes about motor and sensory 

experience, which in the case of a functional disorder are involuntary.  

Experimental simulation – asking a healthy subject to mimic the symptoms of a disease – can give a 

more detailed insight into that subject’s ideas and beliefs about those symptoms than is possible 

through interview or questionnaire. Ideas and beliefs about symptoms of dementia may be similar in 

healthy individuals to in those with functional cognitive disorders; or they may be different. 

Experimental simulation may be a useful route in which to access these beliefs in order to further 

investigate how different belief profiles might relate to the experience of cognitive symptoms, and 
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may also suggest avenues for investigation in developing more accurate diagnostic profiles for 

functional cognitive disorders.   

This study therefore aimed to compare performance in easily available cognitive screening tests in 

young adults simulating mild dementia with normative data, in order to better understand what young 

adults believe the symptoms of dementia to look like. We hypothesised that simulating individuals 

would perform as if impaired, but less severely than those with dementia, and that they would present 

with different patterns of impairment.  

Methods 

Participants were recruited via peer networks and social media. Inclusion criteria were: age over 16 

and able to speak and read English. Individuals were excluded if they had a pre-existing neurological 

disorder or had received any education or training in medicine, healthcare, or clinical neuroscience at 

college or university level. Educational level and family history of neurological disease was recorded.  

Participants were asked to complete a panel of cognitive tests ‘as if you have mild dementia due to 

Alzheimer’s disease’; a script was used to standardise examiner suggestion (Appendix 1). The 

assessment included a brief interview and the Montreal Cognitive Assessment (MoCA), with response 

times for each item measured using a stopwatch. The Luria 3-step test, interlocking fingers test, and 

examination of gait and tandem (heel-to-toe) gait were included due to increasing recognition of the 

diagnostic utility of motor symptoms in dementia 279–283. The coin-in-hand tests and short digit span 

trials were included in an attempt to quantify effort or intention to fail 284. The following procedure 

was used for the coin-in-hand test: the examiner showed the participant a two-pence coin in the palm 

of one hand, closed both hands into fists and asked the participant to close their eyes and count aloud 

backwards from 10; the participant was then asked to open their eyes and indicate which hand the 

coin was in; 10 trials were completed, the coin appearing in each hand an equal number of times. Any 

unusual behaviours during testing were noted.  

Data were analysed using R (version 3.5.2), and with group comparisons performed using independent 

2-group t-test for continuous and Pearson’s chi-square for dichotomous data; distribution was 

assessed for normality (Shapiro Wilks). The study received University of Edinburgh ethical approval.  
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Results 

50 subjects were recruited: 25 female and 25 male, mean age 22 (range 18-27). 78% were current 

university students (66% undergraduate and 12% postgraduate), 18% university graduates, and 4% 

neither students nor graduates.  

In response to the question ‘Please could you tell me what you think someone with mild or early stage 

dementia might experience? What symptoms might they have?’ (Table 1):  49/50 participants listed 

memory problems, of whom 25 specified preferential impairment of ‘short-term’ memory and 12 

impairment of both ‘short-term’ and ‘long-term’ memory. Failure to recognise familiar people or faces 

was the most commonly reported specific memory symptom (20), followed by losing things (7), 

repetitive conversation (5), forgetting items like keys and shopping lists (5), forgetting tasks whilst 

undertaking them (4) (for example, going into a room and forgetting what you went in for), and lack 

of awareness of current affairs (2). Two described relative preservation of memories with emotional 

content. 17/50 listed ‘confusion’, 14 listed disorientation to place, getting lost, problems with spatial 

awareness or navigation and three disorientation in time. Ten participants listed distress or agitation: 

including ‘fear’, irritation and frustration’, ‘frustration’, ‘feeling insecure’ and ‘anxiety’. Eight listed 

motor impairment: including ‘loss of dexterity’, ‘slow movement and bad imbalance’, ‘lacking co-

ordination’, ‘balance problems, falling’, ‘slower motor skills’, and ‘slightly restricted mobility’; in 

contrast, three specifically stated they would expect no motor impairment or physical symptoms. Six 

described changes in behaviour: ‘angry’, ‘strange behaviour’, ‘short and irritable’, ‘expressionless’, 

‘slight personality change’, ‘saying things that are out of character or socially unacceptable’, ‘reduced 

social interaction’; six listed speech changes, including ‘difficulty speaking / difficulty forming 

sentences’, ‘disorganised speech’, ‘mixing words up’, ‘slurred words’ and ‘slow speech’. Five listed 

affective symptoms including ‘sadness’, ‘negative mood’, ‘not a full range of emotions’, and another 

‘absence of drive and motivation’. Five listed problems performing simple tasks, one of whom stated 

that a person with dementia might sustain a greater number of accidental injuries such as burns or 

cuts from cooking. Three included higher-order problems: ‘loss of critical reasoning’, ‘problems with 

decision making’, ‘difficulty problem solving’. Two listed ‘short attention span’. Symptoms mentioned 

once only included: confabulation (‘constructing false memories’); ‘paranoia’ and auditory and visual 

hallucinations (‘speaking to self / seeing things’); slow processing speed; lack of insight (‘denial of 

symptoms’); neglect of self, household and pets; ‘reminiscing’; ‘removal from reality’; ‘tiredness’; and 

‘headaches’. 



Investigating phenotypes – Using experimental simulation to understand FCD 

80 

Table 1 – Responses of 50 healthy adults questioned about expected symptoms in mild 

dementia 

Symptom Examples stated Number 

reporting 

symptom 

Memory problems ‘forgetful’, ‘memory loss’, ‘forgetting little things – 
appointments and jobs’, ‘forgetting if taken their pills’, 
‘phone numbers’, ‘birthdays and pin numbers’ 

49 

-   short term > long term  25 

-   short term = long term ‘gradual disintegration of long-term memories’ 12 

-   failure to recognise familiar people   20 

-   Losing things ‘keys, shopping lists’, ‘keys’, ‘forgetting where they put 
their keys’, ‘prone to misplacing things’ 

11 

-   Repetitive conversation ‘identical conversation on repeat’, ‘repeating the same 
stories’, ‘asking the same question over and over’ 

5 

-   Forgetting tasks whilst undertaking them ‘walking into a room and forgetting what you went in there 
for’, ‘why they went to the shop’, ‘that they’d put the oven 
on’, ‘leaving things on stove’ 

4 

-   Unaware of current affairs / news events  2 

-   Relative preservation of emotional 

memories 
 2 

Confusion  17 

Distress or agitation ‘fear’, irritation and frustration’, ‘frustration’, ‘feeling 
insecure’ and ‘anxiety’ 

10 

Disorientation to place / getting lost / 

impaired spatial awareness / navigation 
 14 

Motor symptoms including ‘loss of dexterity’, ‘slow movement and bad 
imbalance’, ‘lacking co-ordination’, ‘balance problems, 
falling’, ‘slower motor skills’, and ‘slightly restricted 
mobility’ 

8 

No motor or physical symptoms (specifically stated)  2 

Changes in personality or behaviour ‘angry’, ‘strange behaviour’, ‘short and irritable’, 
‘expressionless’, ‘slight personality change’, ‘saying things 
that are out of character or socially unacceptable’, 
‘reduced social interaction’ 

6 

Speech or communication changes ‘difficulty speaking / difficulty forming sentences’, 
‘disorganised speech’, ‘mixing words up’, ‘slurred words’ 
and ‘slow speech’, ‘forget where they are in a sentence’ 

6 

Changes in mood ‘sadness’, ‘negative mood’, ‘not a full range of emotions’, 
and another listed ‘absence of drive and motivation’ 

5 
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Problems performing simple tasks ‘forgetting how microwaves and toasters work’, ‘greater 
number of accidental injuries such as burns or cuts from 
cooking’ 

5 

Problems with problem-solving, reasoning, 

decision-making 
 3 

Disorientation to time  3 

Short attention span  3 

Confabulation (‘constructing false memories’); ‘paranoia’ and auditory and visual hallucinations (‘speaking 
to self / seeing things’); slow processing speed; lack of insight (‘denial of symptoms’); neglect of self, 
household and pets; ‘reminiscing’; ‘removal from reality’; ‘tiredness’; and ‘headaches’. 

1 each 

Mean MOCA score was 16 (±5.5, range 5 – 26, maximum potential score 30) (Table 2). The items with 

most errors were: delayed recall of five items (100%, with 72% recalling two or fewer items), letter 

vigilance (86%), digit span (5 digits) (82%), clock-drawing (82%), and sentence repetition (80%). The 

items with fewest errors were cube drawing (42%) and serial sevens (54%). 16 (32%) made at least 

one perseveration in verbal fluency. We also noted some perseverative responses during delayed 

recall: ‘feet’ (when previously produced in letter fluency) and ‘clock’; and some semantic errors such 

as ‘rose’ for daisy. Median total summed response time for the whole MocA was 7 minutes 57 seconds 

with an unusually wide range (5 minutes 13 seconds - 14 minutes 12 seconds, IQR 2 minutes 4 

seconds.)  
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Table 2 - MoCA and additional digit span results  

Item Available 
points 

 n (%) achieving fewer than all 
available marks 

Mean score ± SD /  
median (IQR) 

Trail-making 1 36 (72%)  

Cube 1 21 (42%)  

Clock drawing 3 41 (82%) 1.78 ± 0.81 

- contour 1 5 (10%)  

- numbers 1 23 (46%)  

- hands 1 33 (66%)  

Object naming 3 28 (56%) 2.12 ± 0.98 

Digit span 5 1 41 (82%)  

Digit span 4*  29 (58%)  

Digit span 3*  13 (26%)  

Reverse digit span 3 1 30 (60%)  

Reverse digit span 2*  18 (36%)  

Letter vigilance 1 43 (86%)  

Serial sevens 3 27 (54%) 2.1 ± 0.99 

Repetition 2 40 (80%) 0.64 ± 0 .80 

Fluency 1 39 (78%) score 0.22 ± 0.41 
valid words 7 (4.5) 

Abstraction 2 30 (60%) 1.24 ± 0.71 

Delayed recall 5 50 (100%) 
5 correctly recalled – 0  
4 correctly recalled – 1 (0.5%) 
3 correctly recalled – 13 (26%)  
2 correctly recalled – 14 (28%) 
1 correctly recalled – 12 (24%) 
0 correctly recalled – 10 (20%) 

2 (2) 

Orientation 6 37 (74%) 
6 correct – 13 (26%) 
5 correct – 10 (20%) 
4 correct – 16 (32%) 
3 correct – 5 (10%) 
2 correct – 4 (8%) 
1 correct – 2 (4% 
0 correct – 0  

4 (1.75) 

Total MoCA score 30 50 (100%) 15.68 ± 5.53 

* additional digit span trials not part of MoCA 

 

Data from digit span testing was particularly interesting in relation to what might be expected in 

mild dementia. 58% of subjects failed a forward digit span of four digits, and 26% a forward digit 

span of three digits.  
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On the coin-in-hand test, 12 (24%) scored at and four (8%) below, the level expected by chance (Figure 

1). Three subjects (6%) including two of those scoring 10/10 were observed to circumvent the 

requirement to recall the coin’s location during the test by pointing to the correct hand whilst they 

had their eyes closed. Four struggled or failed to count backwards from ten.  

Figure 1 – Coin-in-hand test 

X axis – number of trials in which side of coin (L or R) correctly identified. Y axis – number of subjects. 16 
subjects scored at (12) or below (4) the level which would be expected by chance. 

 

 

9 (18%) achieved all three steps of the Luria three-step test and 17 (34%) did not manage the first 

step, the remaining 24 (48%) managing one or two steps (Figure 2). 15 (30%) copied all four 

interlocking finger positions, 23 (46%) three, 10 (20%) two; one subject copied only one and another 

failed to copy any of the hand positions. 
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Figure 2 – Luria 3-step test 

X axis – number of steps correctly completed (1 - Series copied alongside examiner, 2 – Series repeated 
independently, 3 – new series successfully copied independently.) Y axis – number of subjects.  

 

We noted several inconsistent patterns of response. 15 successfully achieved 5/5 in subtraction of 

serial sevens from 100 but failed to repeat a digit span of five, of whom six also failed a reverse digit 

span of two digits. Of the 29 subjects who failed forward digit span of four digits, 16 (55%) passed 

cube drawing, 10 (34%) passed serial sevens and four (14%) achieved full marks for orientation. Of the 

15 scoring 4/4 on Interlocking Fingers, 11 (73%) did not successfully complete the Clock Drawing task. 

Similarly, of the nine participants scoring 3/3 on the Clock Drawing task, five (56%) were unable to 

copy all four finger positions.  

Gait appeared normal in 26 (52%) and abnormal in 24 (48%): five were unusually slow and one very 

quick, 16 appeared unsteady, and 17 failed to manage or lost their balance during tandem gait. Ten in 

whom gait otherwise appeared normal appeared to have difficulty remembering or following 

instructions during examination of gait. 
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There were no significant differences in total or individual item scores between the 24 participants 

who reported a family history of dementia (all grandparents) and in the 26 who did not. On the clock-

drawing task, individuals with a family history were faster than those without (42.3 seconds vs. 54.7 

seconds, p=0.02 (95%CI 1.48,23.3); there were no other significant differences in response time. 

Discussion 

Attention and beliefs are widely recognised as important elements in the aetiology of functional 

neurological disorders 7,285. In the Bayesian paradigm described by Edwards et al, prior beliefs about 

movement, typically not held in awareness, exert a top-down influence on sensorimotor processing 

to produce and maintain symptoms of functional motor disorder 7. Experimental simulation has 

previously demonstrated similarity between simulated and functional paralysis, both groups also 

demonstrating sensory loss, in patterns (for example, circumferential) that are less common in 

structural lesions 278,286. It might therefore be similarly expected that individuals simulating dementia 

might demonstrate prior beliefs about dementia which are more characteristic of functional cognitive 

disorders than of dementia. This study aimed to access prior beliefs about dementia in healthy 

individuals by asking them to simulate symptoms of mild dementia, with the purpose of clarifying 

those ideas and identifying behaviours with potential utility in the diagnosis of functional cognitive 

disorders.  

This cognitively healthy and highly educated group of young adults, asked to simulate mild dementia, 

scored similarly to individuals with mild Alzheimer’s disease in the original normative data, with a 

mean score of 16 and 90% falling below the 23/30 cutoff 279,287–290. We were surprised by the severity 

of apparent impairment displayed, expecting more subtle deficits. In previous studies of simulated 

‘mental disorder’ and of cognitive impairment due to brain injury, simulators (particularly student 

simulators) have produced milder impairments than disease controls 291,292. However, the overall level 

and scope of impairment demonstrated by this cohort of simulating subjects reflected the overall 

impression suggested by their verbal descriptions of mild dementia. Although most identified memory 

impairment as a key symptom, more often dementia was described as a syndrome of global 

impairments even at an early stage; motor, speech, emotional and behavioural symptoms were 

relatively over-represented in our subjects’ reports of expected symptoms, whereas lack of insight – 

prevalent in dementia – was only included in the report of one subject, suggesting either that lack of 

insight is not recognised to be important or that it is assumed to be so common as to not be worthy 

of mention 293. In those with functional cognitive disorder, the former seems more likely, given the 

frequent observation of memory catastrophisation, in which the patient is acutely aware of their 
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deficits whereas others are not. Our first observation, therefore, is that healthy young adults perceive 

even mild dementia as a condition of significant rather than subtle impairment.  

Although total scores were similar, patterns of apparent impairment differed in several important 

ways from norms for both dementia and cognitively healthy populations. In normative data, 

individuals with Alzheimer’s Dementia and MCI have been reported to perform worst on trail-making, 

clock drawing, naming, delayed recall, phonemic fluency, abstraction, and orientation 279. This group 

of adults simulating dementia performed worst on delayed recall (100%), letter vigilance (86%), clock-

drawing (82%), forward digit span (82%), repetition (80%), fluency (78%) and trail-making (72%); letter 

vigilance (a task involving sustained attention and response inhibition) therefore being more impaired 

than might be expected in mild dementia. A cognitively healthy cohort of 73 year olds lost most points 

for delayed recall (mean score 3.1±1.3), fluency (0.7±0.5), and abstraction (1.7±0.6) 289. Our simulating 

subjects scored worse than healthy controls in all of these measures: delayed recall (2, IQR 2), fluency 

(0.22±0.41) and abstraction (1.24±0.71). In another population-based sample the items with the most 

frequent errors were cube drawing (59%) and delayed recall (56%) 294. Cube drawing was 

comparatively preserved in our simulating group, 44% making errors, whereas 100% failed delayed 

recall. It seems that these simulating adults do not perform with an exaggerated pattern of normal 

failures, nor do they perform similarly to those of individuals with mild dementia.  

The degree of effort applied during cognitive testing significantly influences performance but is 

notoriously difficult to define and measure. Some validity tests are so straightforward that they should 

be completed without difficulty even in the presence of significant impairment. Others use a ‘forced 

choice’ paradigm, on the basis that scoring less than chance indicates intention to fail: arguably a 

completely different concept to that of effort by degree of intention to perform to capacity. The coin-

in-hand test meets both criteria, and is easy to perform in clinic without special equipment 284. In this 

study, subjects simulating dementia performed poorly on the coin-in-hand test, 84% scoring 7/10 or 

less, although only 8% scored below the level expected by chance. We have reservations about the 

utility of these tests in the memory clinic. Critically, individuals with dementia also sometimes fail 

effort tests. In a study of six validity tests 5/22 individuals with moderate to severe dementia failed 

(scoring 7/10 or less) the coin-in-hand test (although the number scoring at or less than chance is not 

reported); 16/22 (7/20 with mild dementia) failed the Medical Symptom Validity Test and 16/22 failed 

the Rey 15 item test 295. So, although a cutoff score of 7/10 on the coin-in-hand test would correctly 

identify 84% of our simulating patients, this could not be relied on in a clinical context to exclude other 

causes of cognitive impairment. Moreover, interpretation of validity test performance in non-

simulating, non-litigating patients with functional neurological disorders is complex: in some 
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individuals, the interference from pathologically excessive effort, and anxiety, might disrupt normally 

automatic cognitive processes in order to produce results suggesting, paradoxically, a lack of effort.  

In normative WAIS (Wechsler Adult Intelligence Scale) digit span data, individuals with memory 

impairment, including due to Alzheimer’s dementia or vascular dementia, traumatic brain injury, 

Korsakoff’s syndrome, and temporal lobectomy, generally scored between five and eight on forward 

digit span; 4.1%, of all clinical groups and 10.5% with Alzheimer’s disease scored a maximum of four 

and 2.6% of the Alzheimer’s disease group scored a maximum of three; young adults aged 20-24 

scored a mean of 6.8±1.3, reducing gradually over age to a mean of 5.7±1.0 in those aged 85-89 296. In 

a study of 18 individuals with Alzheimer’s dementia, 18 with vascular dementia and 26 controls, 

neither Alzheimer’s nor vascular dementia were associated with impaired performance on forward 

digit span (mean scores around 5.5 in both groups), although both dementia groups were impaired on 

backward digit span compared with controls 297. Reliable digit span (summed maximum forward and 

backwards span measured using the WAIS) has been used in attempts to measure effort 298–300. 

Although Reliable Digit Span could not be calculated here due to the simple method used to test digit 

span, addition of short digit span trials to those included in the MoCA enriched the examination by 

demonstrating exceedingly poor performance in some individuals; 26% failed a digit span of three and 

36% failed reverse span of two digits, suggesting that a substantial minority of those tested believe 

working memory to be significantly impaired in individuals with mild dementia.  

Internal inconsistency is a key feature of functional neurological disorders; for example, in Hoover’s 

test, hip extension is weak during active movement but returns to normal with contralateral flexion 

against resistance. Inconsistency was also a prominent feature in these simulating young adults. 

Atypical performance patterns in less widely used neuropsychological tests have been described as a 

marker of malingering 301. In our study, discrepant patterns such as poor performance in digit span 

relative to serial sevens (examining overlapping functions of sustained attention and working 

memory), and poor performance in construction tasks relative to performance in imitation of hand 

gestures were potential indicators of functional cognitive disorders which merit testing in larger 

cohorts of individuals with both neurodegenerative and functional disorders.  

Family history of dementia did not influence performance in this study. However, our subjects were 

young (mean age 22), and family history of dementia related to a grandparent in all cases. They were 

significantly younger than the reported mean age (54.6± 13.0 years) of people with functional 

cognitive disorders in a series of memory clinic patients, in whom family history was associated with 

increased likelihood of functional cognitive disorder.37 We predict that older individuals are more likely 
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to have experience of dementia in a first degree relative, and that this might impact on beliefs about 

symptoms, although how this might manifest is an interesting topic for further investigation  

Although there may be similarities in beliefs about dementia between those with functional cognitive 

disorders and healthy adults, there are also likely to be differences, and these differences may be 

important in determining why functional cognitive symptoms develop in some people and not others. 

At a group level, people who develop functional neurological disorders have a greater experience of 

ill health and psychiatric comorbidity, and may also have different background experiences. These 

factors, together with general factors such as gender, educational background, and ethnicity, are likely 

to influence beliefs about illness. Further research using an experimental simulation paradigm in those 

with experiences of chronic pain or ill health, or who have experienced adverse events, might be used 

to further explore the relationship between beliefs and cognitive symptoms in those with functional 

disorders.  

Describing performance patterns in simulating adults and, in future, in individuals with functional 

cognitive disorders is an important step in improving our understanding of functional cognitive 

disorder phenotypes. However, overall, we suspect that raw cognitive test results will continue to 

have a limited reach in discriminating between neurodegenerative disease and functional cognitive 

disorders as preliminary clinical studies have suggested37. Promising work in this area has 

concentrated instead on linguistic and behavioural features during the clinical consultation, finding 

for example that individuals with functional cognitive disorders are more likely to attend clinic alone, 

more likely to provide detailed accounts of forgetting events, and less likely to ‘head turn’ towards an 

accompanying adult 10,215,216,219,302.  

The conclusions we can draw from this study are limited by the lack of functional cognitive disorder 

controls. In addition, detailed enquiry was not made into the extent to which the instruction to 

simulate mild (rather than moderate or severe) dementia was understood, and it is possible that some 

subjects aimed to simulate more severe impairment than we intended. Finally, digit span was 

measured on the basis of single trials and not according the method used in the WAIS (Wechsler Adult 

Intelligence Scale - not available for general clinical use by non-psychologists), and as a result it was 

not possible to calculate Reliable Digit Span in order to compare directly with normative data.  

In summary, cognitively healthy individuals simulating dementia attain similar overall scores in 

cognitive screening tests as individuals with mild dementia, but with particularly poor performance 

on short digit span trials, relative preservation of cube drawing and abstraction, inconsistent patterns 
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of performance and higher rates of effort test failure. Experimental simulation of cognitive impairment 

is a novel method of accessing beliefs about dementia with potential utility in the development of 

diagnostic tools for functional cognitive disorders.    
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Investigating phenotypes – paper 3 –  

The frequency and framing of cognitive lapses in healthy 

adults 

McWhirter L, King L, McClure E, Ritchie C, Stone J, Carson A 

CNS spectrums. 2021 Jan 22:1-8. 

Introduction to the paper: 

Analyses in the first paper in this thesis, ‘Functional cognitive disorder – a systematic review’, I found 

that cognitive symptoms are very common in all age groups, and so unlikely to be a specific marker of 

degenerative brain disease. In this study I aimed to establish baseline frequencies for a range of 

cognitive lapses of the sort also commonly reported in the memory clinic. 

I designed the survey, with input from medical students Lachlan King and Eilidh McClure, who 

collected and collated the data and performed some initial analyses. I performed more detailed 

analyses and wrote up the data into the current form. CR, JS, and AC contributed to review and 

revision of the final manuscript.  

This paper supported the hypothesis that cognitive lapses are common in healthy adults, providing us 

with useful data to use to help patients contextualise their experiences. This data also revealed that 

recognition of these cognitive failures does not preclude good health and indeed may be a part of 

healthy metacognition; in contrast to functional cognitive disorder, where experience of cognitive 

failure is a source of distress and impairment.  

Word count: 3529 (including tables) 

Abstract word count: 250 

Tables: 2 

Figures: 4 

References: 17 
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Abstract 

Objective 

Many people present to health services with concern about cognitive symptoms. In a significant 

proportion those symptoms are not the result of pathologically-defined brain disease. In some they 

are part of a Functional Cognitive Disorder. We assessed the frequency of cognitive lapses in a non-

clinical sample in order to consider the utility of frequency of cognitive lapses in diagnosing cognitive 

disorders.  

Methods 

Healthy adults, who had never sought help for cognitive symptoms, completed a questionnaire, 

distributed via social media, about self-evaluation of cognitive function, frequency of specific cognitive 

lapses, and use of memory aids, including Schmitdke and Metternich’s Functional Memory Disorder 

(FMD) inventory.  

Results 

124 adults, aged 18-59 (median 23), most with further or higher education, responded. 31(25%) 

reported ‘fair’ or ‘poor’ memory. 48(39%) reported memory worse than 5 years ago, and 30(24%) 

reported memory worse than others the same age. Participants endorsed a mean 13/18 specific 

cognitive lapses at least monthly.  111 (89%) scored ≥4, the suggested cut off for the FMD inventory.  

Conclusions 

Cognitive lapses described in functional cognitive disorders are common in highly-educated adults. 

The high rate of reported lapses in this healthy population suggests that self-reported frequency of 

memory lapses alone cannot discriminate functional cognitive disorders from ‘normal’ cognitive 

experiences. Further research is required to clarify the role of abnormal self-evaluation of cognitive 

function (metacognition) in functional cognitive disorder. Better understanding of the factors 

moderating subjective interpretation of cognitive failures will also aid development of better clinical 

risk-stratification methods in people concerned about future dementia.   
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Introduction 

The last ten years have seen increasing societal and scientific drive to detect the neurodegenerative 

diseases causing dementia at the earliest stage, in the hope that, as effective treatments become 

available (including risk factor modification), it will be possible to ameliorate progression of these 

diseases and therein delay or prevent dementia onset. Yet, while increasing numbers of people 

present to health services concerned about memory problems, the percentage leaving memory clinics 

with a diagnosis of neurodegenerative brain disease is falling2,303.  

Discriminating clinical presentations which are likely to be due to neurodegenerative brain disease 

from those which are not is, therefore, an important clinical and research priority. In clinical practice, 

the assessment process includes interpretation of the patient’s own report of their experience of 

cognitive difficulties. However, the relationship between self-perceived cognitive decline or 

inefficiency and brain disease is not straightforward. Subjective cognitive impairment is common in a 

range of populations, and studies of base rates of cognitive complaints are remarkable for the 

heterogeneity of results, depending on the cohort and also the questions asked74,83,304. ‘Do you have 

a memory problem?’ is a very different question from ‘Is your memory worse than five years ago?’ 

and different again from ‘Is your memory better or worse than other people the same age?’. 

Subjective cognitive decline (SCD) over time is associated with a slightly increased risk of future 

dementia over people without SCD, especially when tightly defined305. Yet, the majority of those with 

SCD do not progress to dementia, and the presence of subjective cognitive impairment does not 

appear to correlate with age306.  

A Subjective Memory Complaints’ Likert scale has been used in a number of studies, in which a 

memory rating of ‘fair’ or ‘poor’ in response to the question ‘In general, how would you rate your 

memory?’ is used as an indicator of the presence of Subjective Memory Complaints(SMC) 126,307. Of 

studies using this scale, Purser et al found that SMC did not predict progression of impairment in MCI, 

and Paradise et al found SMC in 12% of 45432 adults strongly related to psychological distress but not 

vascular risk factors126,307. Larner found the same indicator sensitive but not specific for an ultimate 

diagnosis of Functional Cognitive Disorder in patients attending a memory clinic36.  

Around a quarter of people attending memory clinics with cognitive complaints receive diagnoses in 

keeping with functional cognitive disorders (FCD)306. In FCDs, cognitive symptoms are present, and 

associated with distress and/or disability, as the result of dynamic and therefore internally 
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inconsistent changes in higher cognitive function, rather than progression of neurodegenerative 

disease308. Research into FCD diagnosis has concentrated on how we might discriminate cognitive 

symptoms due to FCD from those due to brain disease. While raw scores on cognitive screening tests 

seem unhelpful one promising approach has involved analysis of interaction and language in the 

clinical examination215. Another approach, employed in the FMD (functional memory disorder) 

inventory proposed by Schmidtke and Metternich, examines the frequency and nature of self-

reported cognitive complaints226.   

In order to interpret the diagnostic relevance of self-reported cognitive complaints, it is important to 

understand the baseline frequency of comparable experiences in apparently healthy people. 

However, there have been only a few studies of base rates of specific cognitive lapses in healthy 

populations. In Jonsdottir et al’s diary study of ‘action slips’ (defined as ‘actions which we would 

normally classify as being a sign of absentmindedness’) in 189 healthy adults (mean age 30.8) 

participants responded a mean of 6.4 ‘action slips’ per week (range 0-30)309. The largest healthy 

population included in McCaffrey et al’s review of symptom base rates is from a 1987 study including 

a healthy control group of 620 US college students, of whom 9.7% experienced memory gaps (a gap 

in memory for an undefined period of time), 23% staring spells and 27% word-finding lapses310,311. 

Another study included in the McCaffrey review was a 1995 study that included a group of 170 adults 

(mean age 38) of whom 32% forgot where the car is parked, 17% lost items around the house, and 

27% forgot why they entered a room; although 40% of this group had an alcohol use disorder at 10 

year follow-up suggesting possible confounders312. There is therefore a lack of up-to-date data on 

cognitive symptom base rates in unselected healthy adults.  

Although there is a well-developed body of research which differentiates the cognitive symptom 

profile and clinical presentation therein between FCD and people with dementia306 there has been 

little analysis of the questions of how and why cognitive symptoms in FCD differ from cognitive lapses 

experienced by healthy people during everyday life. These are important questions. Historically, some 

people within an FCD group have been described as ‘worried well’, in a way that has dismissed the 

extent of their cognitive disability and thereby seeming to justify not providing appropriate treatment. 

At the other end of this spectrum, a pervasive narrative in which subjective cognitive symptoms lie on 

a ‘one-way path’ to mild cognitive impairment and then dementia means that the fact that cognitive 

symptoms are really quite common is often lost. As a result, unwarranted prognostic significance may 

be placed on the presence of cognitive lapses which are a part of normal experience.  
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Understanding cognitive lapses in healthy adults, and how these are framed in terms of overall self-

evaluation of cognitive function (metacognition), is an important preliminary step in the development 

of more accurate methods of clinical diagnosis and risk profiling in both degenerative brain disease 

and in functional cognitive disorders. In this study we therefore aimed to establish the frequency of, 

and interrelationships between, subjective memory complaint, specific cognitive lapses, and use of 

memory strategies, in healthy adults with a low risk of neurodegenerative brain disease.  

Methods 

An online questionnaire was advertised through a Facebook group for people living within a central 

area of Edinburgh (in the vicinity of Edinburgh University) with over 30,000 members, described as “a 

community board for those within walking distance of the Meadows to share resources, tools, skills, 

information etc.”  

The questionnaire was open from January until late March 2020. Participants between 18-60 years 

were eligible. Exclusion criteria were: self-report of having sought medical advice for memory 

symptoms or having ‘ever been diagnosed with dementia or any other memory-related condition’. No 

incentive was provided for completing the questionnaire. Ethical approval was obtained from 

Edinburgh University, and no identifying information was collected. 

The questionnaire asked participants about their perceptions of their own memory in general (‘In 

general, how would you rate your memory just now?) using the SMC Likert scale as described by 

Paradise et al, and respondents were considered to have Subjective Memory Complaints (SMC) if they 

rated memory ‘Poor’ or ‘Fair’ on this scale126. Participants were also asked about their memory in 

comparison to others and to themselves 1 and 5 years ago, and compared with others the same age.   

Participants were asked how frequently they experienced a range of memory lapses, and were also 

asked whether they experienced each lapse ‘much more’, ‘more’, ‘about the same’, ‘less’, or ‘much 

less’ than other people the same age. The questionnaire incorporated all components of the 

Schmidtke and Metternich (2009) short version FMD inventory226(Appendix 1). Additional lapses were 

included following discussion and consensus between the authors. In analysis of cognitive lapses, and 

of components of the FMD inventory, report of experiencing a lapse ‘frequently (several times a week 

or more)’, ‘occasionally (about once a week)’, or ‘rarely (about once a month)’, but not ‘never’, was 

interpreted as equivalent to ‘yes’ on the FMD inventory.  
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Questionnaire data were collected with Google Forms, and statistical analyses were performed using 

Excel (version 2007) and R (v3.6.0). Data were tested for normality using the Shapiro-Wilk test, and 

Spearman rank correlation coefficient and Wilcoxon rank sum tests were used in analyses of 

nonparametric data. 

Results 

Demographics 

The survey was completed by 124 eligible participants, with a median age of 23 (range 18-59). 74% 

(92) were female, 24% (30) male and 1 ‘other’. 97% (120) were in or had completed further or higher 

education. 3 people self-reported ineligibility by responding ‘yes’ to the question ‘Have you ever 

visited the doctor with concerns about your memory?’  

General self-evaluation of memory 

 

Table 1. Self-evaluation of memory  

 Excellent Very 
Good 

Good 
 

Fair Poor 

In general, how would you rate your 
memory? 

13% (16) 
32% 
(40) 

30% 
(37) 

19% 
(23) 

6% (8) 

 
 
Much 
better 

 
Better 

 
Same 

 
Worse 

 
Much 
worse 

How do you think your current 
memory is when compared to 
yourself 1 year ago? 

2% (2) 4% (5) 
81% 
(101) 

13% 
(16) 

0 

How do you think your current 
memory is when compared to 
yourself 5 years ago?  

2% (3) 
10% 
(13) 

48% 
(60) 

31% 
(38) 

8% 
(10) 

How would you rate your memory 
compared to others your age? 

10% (13) 
27% 
(34) 

38% 
(47) 

22% 
(27) 

2% (3) 

 

Subjective memory complaint (SMC) was common: 25% (31/124) rated memory in general as 

‘Fair’ or ‘Poor’ (Table 1).  
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There was no correlation between general rating of memory (the SMC Likert scale) and age (rs=-

0.14,p=0.12). There was a positive association between perceived memory decline over 1 and 5 years 

(chi square test, df = 12, p<0.01), but there was no correlation between subjective memory decline 

over the last 1 or 5 years and age (rs=0.03, p=0.71; rs=0.11,p=0.24); and there was no correlation 

between memory rating compared to others, and age (rs=-0.07,p=0.41) (Figure 1).   
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Memory worry and fear of developing dementia 

Forty-seven (38%) participants responded ‘Yes’ to the statement ‘Are you worried about your 

memory?’; of whom four were ‘very worried’. Seventy (56%) were ‘afraid of developing dementia’, 

including 16 (13%) who were ‘very afraid’. Neither severity of memory worry or being ‘afraid of 

developing dementia’ correlated with age (rs=0.02, p=0.41; rs=-0.06, p=0.49) (Figure 1). 

Twenty (17%) endorsed the statement ‘When I forget something I fear that I may have a serious 

memory problem’.  This correlated with memory worry (rs=0.41, p<0.001) but not SMC Likert (rs=0.06, 

p=0.54) or number of cognitive lapses endorsed (rs=0.01, p=0.99).  

Twenty one (17%) responded ‘yes’ to ‘Has another person (e.g. friends/family) ever expressed 

concerns about your memory?’.   

Frequency of specific cognitive lapses 

Table 2 shows the reported frequency of cognitive lapses. ‘Absent mindedness and daydreaming 

during conversation’ was most frequent (several times a week or more in 29% and about once a week 

in another 28%), followed by word-finding difficulties (at least weekly in 56%), forgetting why one had 

entered a room (at least weekly in 50%), and misplacing a mobile phone (at least weekly in 40%). 

Forgetting where one’s car or bike is parked was the least frequently endorsed symptom, but was still 

experienced at least monthly in 33%. 
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Table 2 (N=124) Frequency of cognitive lapse / symptom in 124 healthy volunteers, median 

age 23 (% (n))  

 
 
‘How often do you…’ 

Frequently 
(several 
times a 

week  
or more) 

Occasionally  
(about once 

a week) 

Rarely  
(about  
once a 

month) 

Never 

experience absent mindedness and day-dreaming 
during conversations?* 

 
27% (34) 

 
29% (36) 

 
30% (37) 

 
14% (17) 

experience difficulties finding the right word?* 22% (27) 35% (43) 30% (38) 13% (16) 

forget why you have entered a room? 19% (23) 31% (39) 31% (38) 19% (24) 

forget or misplace your mobile phone? 17% (21) 23% (29) 37% (46) 23% (28) 

experience disruptions in the thread of thoughts in 
conversations?* 

15% (19) 30% (37) 44% (55) 11% (13) 

forget your shopping list or forget to buy items? 15% (18) 33% (41) 41% (51) 11% (14) 

forget important contents of conversations, 
appointments and errands?* 

13% (16) 20% (25) 39% (48) 28% (35) 

experience difficulties understanding and registering 
the contents of news, reading and lectures?* 

11% (13) 26% (32) 32% (40) 31% (39) 

forget activities/events that happened the day 
before? 

10% (13) 18% (22) 36% (44) 36% (45) 

forget significant dates or birthdays? 10% (12) 12% (15) 43% (53) 35% (44) 

rapidly forget essential parts of a personal or 
telephone conversation?* 

7% (9) 14% (17) 42% (52) 37% (46) 

forget or misplace your keys? 8% (10) 13% (16) 51% (63) 28% (35) 

forget whether you have locked a door or turned off 
an appliance? 

6% (8) 22% (27) 45% (56) 27% (33) 

experience blocks of retrieval of well-known names, 
phone numbers, PIN codes etc?* 

3% (4) 15% (18) 43% (53) 39% (49) 

commit errors, or experience “blackouts” during 
routine activities at work, at home, whilst driving 
etc?* 

2% (3) 14% (17) 28% (35) 56% (69) 

forget errands on the way to their execution?* 2% (3) 14% (17) 40% (49) 44% (55) 

forget where you have left your car or bike? 2% (2) 2% (3) 29% (36) 67% (83) 

How often is your memory performance subject to 
variations, namely less marked during times of 
relaxation?* 

6% (8) 21% (26) 49% (60) 24% (30) 

 
* items included in the FMD short inventory (Schmidtke and Metternich) 
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Number of lapses out of 17 (‘subject to variation’ being excluded) was counted for each 

participant. Participants with SMC endorsed significantly more cognitive lapses (at least 

monthly) – a median of 14 compared with 11 in those without SMC (Wilcoxon rank sum test 

W=15376, p<0.001). No participant with SMC endorsed fewer than 10/17 lapses. Number of 

lapses endorsed did not correlate with age (Figure 2).  

 

Figure 2 – Number of memory lapses / 17 endorsed in 124 healthy adults, median age 23 

 

 

Participants generally (69-97%) reported experiencing the lapses listed in Table 2 as often or less often 

than others the same age; outliers were ‘disruptions in the thread of thought during conversations’ 

and word finding difficulties which 52 (42%) and 50 (40%) respectively reported experiencing more 

often than others the same age.  

Memory aids and strategies  

All participants had used at least one listed memory aid or strategy from those listed within the 

previous two weeks (Figure 3) The most frequently endorsed strategy was using a mobile phone to 

create electronic reminders or notes (82%). The number of memory aids or strategies used did not 

correlate with age (rs=-0.15, p=0.08). Younger age was associated with greater use of repetition 



Investigating phenotypes – The frequency and framing of cognitive lapses in healthy adults 

101 

 

(Wilcoxon rank sum test W = 2098.5, p=0.03), but there were no other age associations between 

specific memory strategies. There was no significant association between the number of aids used and 

the number of lapses endorsed (chi square test, df = 140, p = 0.51) 

Figure 3 – Memory aids and strategies used in last 2 weeks (n=124) 

 

Functional Memory Disorder Inventory 

Mean score on the short FMD inventory (Appendix 1) was 7 (SD 2.5), and no participant scored zero. 

Using Schmidtke and Metternich’s suggested cut off score of ≥ 4, 89% (110) of participants met 

Functional Memory Disorder criteria. Figure 4 illustrates participants’ scores on the FMD inventory.  

FMD score was inversely correlated with SMC Likert (rs=-0.42, p=0.03).  
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Figure 4 – Scores of 124 healthy adults (median age 23) on the Schmidtke and Metternich 

FMD short inventory.  

 

Given this unexpectedly high proportion of FMD profiles, results were also calculated using an 

alternative method whereby each symptom was registered as present only if it was experienced at 

least once per week, instead of at least once per month. Using this method, the mean score was 3 (SD 

2.6), and 22 (%) participants scored 0, but 55 (44%) still scored above the ≥ 4 cut off.    

 

Discussion 

The subjective experience of cognitive failure or inefficiency is very common. Using a Likert scale, 

previously described by Paradise and colleagues, 25% of this population of healthy adults, the majority 

of whom were in or had completed further or higher education, can be classified as having subjective 

memory complaints36,126,307.   
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Perceived decline was also common, with 39% reporting that their memory was ‘worse’ or ‘much 

worse’ than five years previously, and did not correlate with age. However, participants tended to 

perceive their memory as being as good or better than others the same age, particularly in relation to 

specific cognitive lapses. This paradoxical combination of perceived cognitive decline alongside 

‘illusory superiority’ in comparison to others has also been observed in older adults313.  

Much of the subjective cognitive impairment and subjective cognitive decline literature is focussed on 

older adults, where it is more likely that degenerative brain disease and other pathophysiological 

processes may impact on cognitive function. However, our previous review of the wider literature 

found that subjective cognitive symptoms are common, present in a mean of 30% (range 8% - 80%) of 

non-clinical populations, and moreover that prevalence does not correlate with age, as would be 

expected if cognitive symptoms were primarily the result of degenerative brain disease306. The high 

rate of subjective cognitive complaint and cognitive lapses in this population with a low risk of 

degenerative brain disease supports a view that the majority of cognitive lapses in the general 

population are not caused by brain disease. But while degenerative brain disease is overall an 

infrequent cause of cognitive lapses, they are nevertheless a source of worry. 38% of our participants 

were worried about their memory; more (56%) were afraid of future dementia.  

Our participants endorsed having experienced a mean of 13 of the 18 suggested cognitive lapses at 

least once per month, and often several times per week. This is a helpful reminder that frequent 

memory lapses such as day-dreaming during conversation, walking into a room and forgetting what 

you went in for, or misplacing your phone are all commonly experienced several times a week by 

healthy and highly-educated adults. That is not to say that these experiences, presenting in a clinical 

setting, should be dismissed, as in some they may be part of a functional cognitive disorder, associated 

with cognition-focussed distress and disability, requiring accurate diagnosis and appropriate 

treatment. Having accurate and age-related data on particular cognitive experiences may be especially 

helpful in the context of designing specific therapies for functional cognitive disorder. These could be 

used to help reframe experiences and challenge metacognitions. 

In this study, a striking 89% (110) of 124 non-complaining adult participants scored highly enough (≥ 

4) on the FMD short inventory to meet criteria suggested by the authors of that inventory to suggest 

a diagnosis of Functional Memory Disorder had they presented with impairment of function. In 

Schmidtke and Metternich’s original 2009 validation study the FMD short inventory was administered 
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to 50 healthy controls (mean age 49.5, 50% female) and 45 patients with Functional Memory Disorder 

(mean age 55.2). The control group in the 2009 study had a mean score of 0.8 (SD1) on the FMD short 

inventory, compared with 7.6 (SD2.6) in the FMD group, giving a specificity of 100% using a cutoff of 

≥ 4 against the gold standard of FMD diagnosis made following non-blinded clinical examination 

according to the authors’ FMD diagnostic criteria 226. In contrast, the participants in this younger and 

predominantly female ‘healthy control’ population scored much higher (mean score 7, SD 2.5).  

Although our participants were younger and more predominantly female than Schmidtke and 

Metternich’s healthy controls, and therefore in a group at slightly higher risk of functional neurological 

disorder, it would be quite wrong to assume that all of those scoring highly on the FMD inventory have 

Functional Cognitive Disorders. Allowing for the limitation of self-report, all denied diagnosed 

conditions affecting memory and none had consulted a health professional for memory problems. 

Moreover the 89% (or 44%) scoring above the suggested cut off on the FMD inventory study exceeds 

the proportion (25%) with subjective memory complaint (SMC). That is, many of our participants 

endorsed frequent memory lapses of different sorts, even though they overall rated their memory as 

good, very good, or excellent. This is at odds with our clinical experience of patients with functional 

cognitive disorders who are distressed by their symptoms and tend to overestimate their memory 

deficit.  

We would argue instead that this study shows that the memory lapses included in the FMD inventory 

are experiences that fall within the normal range of experience. As Schmidtke and Metternich’s make 

clear in the separate FMD diagnostic criteria used as the ‘gold standard’ in the FMD inventory 

validation study, these experiences become ‘symptoms’ only when they are accompanied by impaired 

function and distress226.  

This study supports a view that abnormalities in metacognition are key to the mechanism of FCD; 

cognitive lapses are not only experienced, but are experienced as problematic and distressing. In 

contrast, a large proportion of our population of healthy, highly educated, adults notice and 

acknowledge frequent cognitive lapses, without undue worry or concern, whilst also believing their 

memory performance to be similar to or superior to others. This normalising (or even illusory 

superiority) alongside acceptance of failure and inefficiency appears important for healthy cognition.  

The population studied here was heavily skewed towards a higher educational background. Most 

participants were in or had completed further or higher education. We speculate that this group might 
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be expected to perform at a high level in psychometric tests, but also to be accustomed to a degree 

of self-scrutiny and social comparison against high internal standards.  Study of more demographically 

diverse populations might help us to understand how educational participation and attainment 

influences both the experience and interpretation of common cognitive lapses.  

So while evaluation of the nature and frequency of cognitive lapses has value in the evaluation of FCD 

in clinic, we suggest that this approach is best used in combination with a broader examination of 

what the person expects of their cognition, and how they interpret failures; and with other diagnostic 

methods such as observation and analysis of internally inconsistent patterns of performance and 

interaction215,308. Future research might usefully examine the basis of and processes through which 

personal and shared interpretation of experienced cognitive failure and inefficiency might influence 

cognitive performance; in health, in functional disorders, and in degenerative brain disease.  
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Performance validity test failure in clinical populations—

a systematic review.  
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Introduction to the paper: 

In presenting and discussing the early parts of my PhD research with other clinicians I was often asked 

about the usefulness of performance validity tests (PVTs) in identifying functional cognitive disorders. 

As these are essentially objectively easy tests which are designed to pick up internally inconsistent 

(described in the field as ‘invalid’) patterns of response, and with our awareness of internal 

inconsistency as a key feature of functional neurological disorders, this seemed like an important 

possibility to explore. However, on my initial reading I found that the methods used to validate PVTs 

made it difficult to establish ‘normal’ failure rates in people with illness or disease. I therefore 

embarked on this systematic review to establish failure rates in a range of PVTs and a range of clinical 

diagnoses including functional disorders. The results of this review helpfully pointed to PVTs being 

unlikely to be helpful in the diagnosis of functional cognitive disorder, and generated lively discussion. 

I conceptualised the study, designed and carried out the search, screened the results, collated and 

analysed the data, and wrote the initial manuscript. CR, JS, and AC contributed to review and revision 

of the final manuscript.  
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Abstract 

Objective 

Performance validity tests (PVT) are widely used in attempts to quantify effort and/or detect negative 

response bias during neuropsychological testing. However, it can be challenging to interpret the 

meaning of poor PVT performance in a clinical context. Compensation-seeking populations 

predominate in the PVT literature. We aimed to establish base rates of PVT failure in clinical 

populations without known external motivation to underperform.  

Methods 

We searched MEDLINE, EMBASE, and PsycINFO for studies reporting performance validity test (PVT) 

failure rates in adults with defined clinical diagnoses, excluding studies of active or veteran military 

personnel, forensic populations, or studies of participants known to be litigating or seeking disability 

benefits. Results were summarised by diagnostic group and implications discussed.  

Results 

Our review identified 69 studies, and 45 different PVTs or indices, in clinical populations with 

intellectual disability, degenerative brain disease, brain injury, psychiatric disorders, functional 

disorders, and epilepsy. Various pass/fail cut-off scores were described. PVT failure was common in 

all clinical groups described, with failure rates for some groups and tests exceeding 25%.  

Conclusions 

PVT failure is common across a range of clinical conditions, even in the absence of obvious incentive 

to underperform. Failure rates are no higher in functional disorders than in other clinical conditions. 

As PVT failure indicates invalidity of other attempted neuropsychological tests, the finding of frequent 

and unexpected failure in a range of clinical conditions raises important questions about the degree 

of objectivity afforded to neuropsychological tests in clinical practice and research.  
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Background 

Performance validity tests, also historically called effort tests, are used by clinical psychologists to try 

to detect inadequate effort and exaggerated or feigned impairment. Identifying invalid performance 

has critical implications for how the psychologist interprets the rest of the neuropsychological 

examination, and may also have clinical and medicolegal implications.  

As clinicians in neuropsychiatry and neurology we often read neuropsychology reports which include 

reference to effort and validity measures. However, it can be difficult to interpret the significance of 

PVT failure in our patients, where complex combinations of neuropathological, cognitive, and 

emotional factors, including negative prior experiences with other health professionals, can influence 

symptom experience and behaviour in the consultation.  

Moreover, the PVT literature is difficult to assimilate in a clinically meaningful way. This is in part due 

to the wide range of free-standing and embedded measures described in different studies, and in part 

due to the range of mixed clinical and litigating populations tested. In addition, descriptions of tests 

and cut-offs provided are often limited, in view of concerns about the possibilities of preparation or 

coaching in litigants undergoing neuropsychological assessment314.  

Previous reviews have discussed the application, meaning, and interpretation of validity tests 

results315–317, have reviewed specific tests, or described PVT performance in specific groups. While 

some describe the proportion of examinees involved in seeking compensation, it is difficult to extract 

from these data a clear picture of performance in individuals who are ill and/or impaired and are not 

seeking compensation. 

We identified a clinical need for a clear summary of the rates of PVT failure in distinct clinical groups: 

i.e. by diagnosis. In our view, better understanding of how people with different clinical diagnoses 

perform in PVTs is an important preliminary to further research to understand what single or multiple 

factors we might be measuring when one of our patients ‘fails’ one or more PVTs.   

Aim 

Our primary aim was to summarise the available published data on performance validity test failure 

rates in clearly defined (by diagnosis) non-litigating, non-forensic, non-military, non-military-veteran, 



Investigating methods of diagnosis – Performance validity tests in clinical populations 

109 

 

clinical populations. Secondly, we aimed to consider the implications of our findings in terms of the 

uses of performance validity tests (PVTs) in clinical practice.  

Method 

Search strategy and selection criteria 

We systematically searched the published peer-reviewed English language literature in MEDLINE, 

Embase, and PsycINFO databases from inception to July 5th 2019. The search, screening, and data 

extraction were done by one author (LM), and the review was conducted in line with PRISMA 

guidelines318. The search terms used were [“performance validity test*” OR “symptom validity test*” 

OR “effort test*”]. We included studies reporting the results of performance validity tests (not 

symptom validity questionnaires) in one or more individuals with a recorded clinical diagnosis of a 

specific medical disorder. We excluded studies of mixed clinical populations, in which performance by 

diagnosis was not reported. We also excluded studies of children and adolescents (<16), forensic 

populations, studies in which ≥ 50% of participants were known to be involved in litigation or seeking 

welfare benefits, studies of active military personnel or military veterans, and studies involving 

assessments of individuals with possible Attention Deficit Hyperactivity Disorder (ADHD) or Post-

traumatic Stress Disorder (PTSD). The reason for exclusion of these groups was that they are 

substantially more likely to be undergoing assessment where there is a potential incentive for financial 

compensation or other social advantages. However, it should be noted that it is also likely that the 

included studies included individuals with incentives to underperform which were unknown to the 

investigators. Studies describing attempts to assess the validity of self-reported symptoms were 

excluded, as they were considered outside the scope of the paper.  

Following the initial search and collation of data, additional title and keyword searches were 

performed on 15th January 2020, for the eight most frequently identified PVTs in the studies identified 

in the initial search. This search yielded an additional 11 eligible studies.  

Data were extracted independently by author LM using Excel, and synthesised into tables of test 

failure rate by diagnosis, with the aim of examining pooled failure rates for specific disorders in the 

context of a narrative review.  
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Results 

Search results and screening 

45 different PVTs or indices were identified (Figure 1 and Table 1), and within these indices a range of 

cut-off scores were reported for many tests. The majority of results identified were for free-standing 

validity tests.  

Figure 1 – Selection of included studies 
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Many of the validity tests identified (including the three most frequently reported tests: the Word 

Memory Test (WMT), Test of Memory Malingering (TOMM), and Medical Symptom Validity Test 

(MSVT)) used a forced choice paradigm. In a forced choice PVT, the examinee is asked to recognise 

previously seen words, pictures or numbers mixed with unseen foils in a 1:1 ratio. If the examinee 

correctly recognises significantly fewer than half (<18/50 in the TOMM, on the basis of 90% confidence 

intervals), as would be expected if they were selecting answers at random, they are assumed to be 

preferentially selecting incorrect answers (intentionally or unintentionally). Of note, however, the cut-

off scores for these tests were consistently much higher than the chance level, and the proportion of 

individuals scoring below the chance level was infrequently reported. The relevance of the use of a 

forced-choice paradigm was therefore unclear.  

Other tests used the ‘floor effect’: a cut-off score which it seems improbable that any individual 

applying full effort will score below. Reliable Digit Span (the fourth most commonly reported test, 

consisting summed maximum forward and backward digit span) and the Rey 15-item test, are 

examples of ‘floor effect’ validity tests. 

A small number of tests used an ‘atypical pattern’ principle. For example, in the dot counting test, 

examinees are expected to count grouped collections of dots more quickly than ungrouped dots and 

the absence of such a discrepancy (or reversed discrepancy) is taken as an indicator of invalid 

performance.  

Twenty-seven studies stated either that no litigating or compensation-seeking examinees were 

included. In 40 studies, presence of litigation was not reported, but the population was recruited from 

a clinical or clinical research (rather than medicolegal) setting. In one study participants were informed 

that test results would not be made available and so could not be used to support compensation 

claims. Finally, one study examined adults seeking to regain custody of their children, who were 

presumably motivated to perform well319.  

Intellectual disability (Table 2) 

Three studies described PVT performance in adults with intellectual disability. In Goldberg and Miller, 

6/16 (38%) adults with mean IQ 63.9 failed (<9) the Rey 15-item test320. In the largest study included, 
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6 of 276 (2%) adults with intellectual deficits but full-scale IQ >70 seeking to regain custody of their 

children (and therefore expected to be motivated to pass) failed the Medical Symptom Validity Test 

(criterion A) and 11 of 223 (5%) failed the Word Memory Test319. In the same study, 14% (2) of 14 

individuals in the same circumstances but with FSIQ ≤70 failed the Word Memory Test and 0 of 17 

failed the Medical Symptom Validity Test319. 

Mild cognitive impairment (MCI) (Table 3) 

Nine studies reported PVT performance in mild cognitive impairment (MCI) or minor neurocognitive 

disorder, constructs in which measurable cognitive impairment is present which is not severe enough 

to merit diagnosis of dementia and which is not associated with functional impairment. The highest 

reported failure rates were 42% (153 of 365) individuals with amnestic MCI in Loring et al.; 36% (29) 

of 80 with minor neurocognitive disorder failed the Rey 15-item test (cut-off <20) in Fazio et al.; 27% 

(1462) of 5414 with MCI failed the logical memory test (cut-off <14) and 25% (1354) of 5414 failed 

semantic word generation (cut-off <13) in Davis et al, and 22% (13) of 60 individuals with ‘probable 

MCI’ in Green et al.321–324.  Of note, 11 of the 13 MCI individuals in Green et al. 2011 who failed criterion 

A of the Word Memory Test did not meet criterion B (easy – hard difference <30) and so had a possible 

dementia profile324. Pooled failure rates for Reliable Digit Span in MCI were 16% (83 of 533) at a cut-

off of ≤7321,325, and 1% (6/613) at a cut-off of ≤5321,322,325. 

Functional disorders (Table 4) 

Eleven studies described PVT performance in people with functional disorders, including for the 

purposes of this review those conditions termed ‘medically unexplained’, somatoform or ‘nonorganic’. 

Where possible, PVT failure rates were pooled by specific condition. In two studies of individuals with 

fibromyalgia, 8% (8) of 104 failed the TOMM326,327. In three studies of psychogenic non-epileptic 

seizures (PNES, also called dissociative seizures), 10% (13) of 132 failed the TOMM328–330. In two other 

studies of PNES, 44% (25) of 57 met criterion A (therefore failed) on the standard Word Memory 

Test331,332. In two studies of individuals with chronic fatigue syndrome, 25% (374) of 1526 failed the 

Amsterdam Short Term Memory Test (scoring <86/100)333,334.  

Failure rates higher than 25% were reported by Tyson et al in 33 individuals with psychogenic non-

epileptic seizures on Reliable Digit Span (cut-off ≤7), vocabulary – digit span (≥3), forced choice recall 

on the CVLT (≤15), and the Boston Naming Test330.  
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Epilepsy (Table 5) 

Eleven studies reported PVT performance in people with epilepsy. In five studies including 246 people 

with epilepsy, 13% (31) failed the TOMM328–330,335,336. In three studies including a total of 74 people 

with epilepsy, 19% met criterion A of the standard version of the Word Memory Test331,332,337.  Two 

studies reported Reliable Digit Span results in people with epilepsy. Maiman et al. reported a failure 

rate of 23% (14/63) at a ≤7 cut-off and 10% (6/63) at a ≤5 cut-off, and Tyson et al. reported a failure 

rate of 45% (32/72)  at a ≤7  cut-off; the two studies producing a pooled RDS failure rate in epilepsy of 

34% at a ≤7 cut-off.  

Notably, Tyson et al. reported higher failure rates in epilepsy compared with a group with Psychogenic 

Non-Epileptic Seizures (see Table 4) in six of eight tests included (TOMM, RDS, digit span, Boston 

naming test, complex ideational material, logical memory recognition trial) with failure rates higher in 

PNES than epilepsy only in vocabulary – digit span, and the forced choice test of CVLT. Of the two 

other studies comparing these groups, Cragar et al. reported higher failure rates in PNES than epilepsy 

(14% vs 2% on TOMM), as did Drane et al. (48% vs 8%), but Hoskins reported similar failure rates on 

the standard Word Memory Test in epilepsy and PNES (31% and 29% respectively). 

Acquired brain injury (Table 6) 

The studies included in table 6 describe PVT performance in clinical groups falling under a broad 

acquired brain injury definition: irreversible but non-progressive structural brain injury, including 

traumatic and hypoxic brain injury, stroke, and Korsakoff’s syndrome.  

Eight studies described PVT performance after mild Traumatic Brain Injury (TBI). Results in this group 

as a whole were highly variable, suggesting between-group differences. Most studies in mild TBI 

reported low PVT failure rates (<20%). In contrast, however, Novitski et al. reported failure rate of 

52% (13/25) on RBANS digit span (cut-off <9) in 25 individuals who had sustained a mild TBI more than 

six months previously, and Erdodi et al. 2017 reported failure using a liberal cut-off on the TOMM in 

53% of 20 adults after mTBI 335,338. Similarly, Sherer et al. reported 25% of 118 people with mild TBI 

failed on criterion A of the Word Memory Test: the same failure rate (25%, or 38/150) as that reported 

in the severe TBI population described in the same study339. 

Grouping together moderate and severe brain injuries in what we consider a clinically relevant way 

(communication impairments prevent testing in those with the most severe injuries), three studies 
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reported Word Memory Test results after moderate and severe brain injury, resulting in a pooled 

failure rate of 28% (63 of 228; 95% CI 22-34%)337,339,340. Results of other tests studied in moderate and 

severe brain injury were heterogeneous. Macciochi et al. in 2006 reported 0% failures on the Victoria 

Symptom Validity Test in 71 adults a mean 43.4 days after severe brain injury341. The same group in 

2017 reported poor performance on the delayed recall (failure in 5/9), and consistency (4/9) 

components of the Medical Symptom Validity Test during the post-traumatic amnesia phase after 

brain injury but lower failure rates after resolution of post-traumatic Amnesia342. Erdodi et al. reported 

high failure rates on validity indices derived from the WAIS343. 

A study reporting validity test performance after stroke with initial aphasia found low failure rates on 

the (standard, pictorial) TOMM measures (7% (1/15 failing trial 2 and 0 failing the retention trial, but 

high failure rates on the Rey 15-item, RDS (<7) and reliable spatial span (60%, 73% and 40% 

respectively)344.  

One study described a single case of surgical removal of medial temporal lobe structures, and another 

described three cases of bilateral hippocampal atrophy after anoxic brain injury; none of these four 

individuals failed the Word Memory Test345,346. Oudman et al. reported that 2 of 20 individuals (10%) 

with Korsakoff Amnesia failed the 2nd trial of the TOMM347. 

Neurodegenerative brain disease (Table 7) 

Neurodegenerative disorders featured in 20 included studies – a greater number than any other group 

of conditions. The wide range of disorders, severities, tests, and test cut-off scores prevented 

calculation of meaningful pooled failure rates, although in general, failure rates were high (Table 7, 

Figure 2).  

The Word Memory and Medical Symptom Validity Tests were most frequently described. Green et al. 

reported high failure rates in clinically defined ‘probable, mild, and moderate’ dementia on the Word 

Memory Test (71% of 42) and Medical Symptom Validity Test (48% of 23), but reported that all who 

failed met the ‘dementia or severe impairment profile’, a profile of results defined by the test author 

as typical of dementia or severe impairment rather than non-credible performance324. Howe et al. 

reported failure rates of 38% on the Medical Symptom Validity Test in 13 with mild dementia, all of 

whom met the ‘dementia profile’, and 83% (of 18)  in advanced dementia of whom 15 met the 

‘dementia profile’348. 18 of 20 (90%) mild Alzheimer’s dementia examinees in Merten et al’s study 
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failed the delayed recall component of the Word Memory Test, even though a cut-off (34%) 

significantly lower than the standard cut-off(45%) was applied349. Rudman et al. and Singhal et al. both 

reported high failure rates (73% of 22, and 100% of 10) in advanced dementia on the Medical 

Symptom Validity Test295,350.  

Two studies reported validity test results in individuals with Parkinson’s disease undergoing testing in 

the workup for possible deep brain stimulation351,352. Here, failure rates were reasonably low – at most 

5 of 47 (10%) failed the Medical Symptom Validity Test in Wodushek et al  - but this 10% might also 

be considered a rather higher failure rate than expected in individuals without gross cognitive 

impairment in whom there is an incentive (in the form of access to a potentially beneficial treatment) 

to perform well on neuropsychological testing351.  

Psychiatric disorders (Table 8) 

Studies of schizophrenia, schizoaffective disorder, and other psychotic disorders generally reported 

relatively high failure rates on a range of validity tests. The highest failure rate reported was in 72% of 

64 individuals with schizophrenia on the Word Memory Test353. In contrast, Schroeder et al’s study of 

104 individuals with a ‘psychotic psychiatric disorder’ reported low failure rates on a range of 

embedded tests, including 4% failure on RDS with a <=6 cut-off and 3% failure on finger-tapping354. 

Whearty et al’s 2015 study of 60 individuals with schizophrenia or schizoaffective disorder reported 

that 28% failed Reliable Digit Span ≤6 and 36% failed finger-tapping355.  

Two studies examined performance validity in depression, Lee et al. reporting low failure rates(<=5%) 

on the Rey 15-item and dot counting tests and Rees et al. reporting no failures on the TOMM in 26 

inpatients with depression356,357.  

Dandachi-Fitzgerald compared Amsterdam Short-Term Memory test performance in different 

psychiatric diagnoses: failure rates were 31% of 16 with personality disorders, 25% of 8 with psychotic 

disorders, 18% with substance abuse/dependence, 16% with ASD and 14% with ADHD358. Price et al. 

reported no failures on the TOMM in 71 individuals with methamphetamine dependence359. 

Other conditions (Table 9) 

Heintz et al. reported 23% of 13 individuals with Gilles de la Tourette syndrome failed the ASTM360. 

Two studies reported validity results in people with HIV – in one study 15% of 111 people with HIV 

(stable on antiretroviral therapy) failed trial 1 of the TOMM (note, TOMM is usually scored on trial 2 
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or a delayed trial); and in another 17% of 30 failed the Amsterdam Short-Term Memory test 361,362. A 

study of neuropsychological performance in adults with sickle cell disease reported low failure rates 

on the TOMM and on RDS <=6, but 33% of 43 failed Reliable Digit Span with a <=7 cut-off363. In Rossetti 

et al. 2 of 10 deep brain stimulation candidates with essential tremor failed the Word Memory Test352. 

Comparative analysis of PVT results between groups 

The heterogeneity of populations, tests, and in some cases cut-off scores used, makes comparisons 

difficult.   

Failure rates (with confidence intervals), by study, in the most frequently reported validity tests are 

displayed graphically, by diagnostic heading, in Figure 2. Error margins are wide due to the small 

numbers in most studies. Allowing for this, however, it is clear that PVT failure is common in a range 

of clinical groups.  

 

 

 

Figure 2 - failure rates in the 12 most frequently reported tests by diagnosis (next page)  

Each point represents reported failure rate, in a particular test (indicated by colour), as reported by an 
individual study. Points are grouped along the x axis in the same test (colour) order in each plot, so as to allow 
visual comparison  
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Discussion 

Our review suggests that failure of performance validity tests during neuropsychological assessment 

is not a rare phenomenon, but is common in many clinical groups. Of note, validity test failure is 

particularly likely in moderate and severe traumatic brain injury, and both mild and moderate-severe 

dementia (where the ‘severe impairment’ profile on the Word Memory Test often applies). Of note, 

whilst some individuals with functional disorders fail PVTs, failure rates are no higher than in a range 

of other diverse conditions, including epilepsy, and mild cognitive impairment.  

Remarkably few studies in the very large validity test literature describe performance by clinical 

diagnosis. Even some studies which appear to do so often group together different illness or injury 

severities in a way that renders the data difficult to apply to clinical practice. For example, studies of 

validity tests in traumatic brain injury populations mixed those with mild, moderate and severe 

injuries, in whom vastly different cognitive and symptom profiles would be expected. These studies 

were excluded from our review on this basis, but it is likely that there is still a degree of heterogeneity 

in the included studies.    

We aimed to select studies of individuals without clear external incentives to fail. It is of course 

possible that these factors were present in some cases, unknown to the investigators. Indeed, we 

would argue that a range of external motivators and internal factors influence how people behave 

during the majority of conscious encounters in most areas of healthcare. One possibility to explain our 

results, therefore, is that many patients do not apply the degree of effort that we would like them to 

apply, intentionally or unintentionally, for reasons that we cannot always immediately perceive or 

understand. 

It seems much more likely, however, that PVTs, using commonly-applied cut-offs, are in fact not only 

measuring deficient effort but a whole range of factors, including memory impairment, apathy, 

fatigue, or attention deficit due to pain or other cognitive or somatic symptoms. People who have 

symptoms of any sort, in any condition, are liable to divert attention towards those symptoms. If 

attention is conceptualised as a finite resource (more accurately, attentional processes govern use of 

finite processing capacity), we suggest it is possible to fail almost any ‘floor-level’ test if there is not 

enough spare attention available to allocate to the task.  
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Many of the tests reported by included studies are based on a ‘forced choice’ paradigm. Scoring 

comfortably below the level of chance in a forced choice validity test has been used as evidence of 

deliberate exaggeration of impairment – intention to fail – which most would acknowledge is 

qualitatively different from, rather than on a spectrum with, not applying sufficient effort. In our 

experience there is a widely-held view that less-than-chance performance is precisely what PVTs are 

used to detect. However, our review demonstrates is that this is not really the case. Without 

exception, the cut-off scores used in PVTs are much higher than chance (defined as 50% or ideally 

lower, to allow for error): most test cut-offs are between 80% and 90%. We suggest that using a forced 

choice paradigm with cut-off scores greatly exceeding chance makes the forced choice element 

redundant, and that the test instead functions as a ‘floor level’ test, vulnerable to functional 

attentional deficit in people with symptoms of any sort. We feel it is important to point out that failure 

at accepted cut-off levels on commonly-used forced choice tests – the TOMM, the Word Memory Test, 

and the Medical Symptom Validity Test – does not demonstrate intention to fail.  

Inadequate attentional focus on a PVT might sometimes result from diversion of attention in 

adaptation to symptoms and associated disability. In other situations, however, excessive focus on the 

task may be an intrinsic feature of the disorder being tested. In functional neurological disorders, 

clinical experience and experimental evidence show that excessive or misdirected effort interfere with 

normal performance. For example, patients with functional motor disorders who are unable to walk 

may be able to walk backwards, or to run – essentially when engaged in tasks which divert attention 

away from deliberate and effortful processes so that automatic movement-control processes to take 

over. Similarly, people with functional cognitive disorders can struggle and underperform when trying 

hard on cognitive tests but demonstrate intact cognition by providing effortless and detailed 

descriptions of memory lapses219,306. We wonder if individuals with functional neurological disorders 

might in some cases paradoxically fail PVTs because of an excessive degree of effort, where the harder 

they try, the worse their performance. Hoover's sign of functional leg weakness depends on 

demonstrating impaired 'effort' in hip extension which returns to normal with contralateral hip 

flexion. Our clinical experience with patients with functional leg weakness is that the more they try 

the weaker their movements are. 

Our experience of screening studies for this review illustrates some of the problems and difficulties 

that have arisen in validating performance validity tests.  
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The majority of excluded studies reported validity test from mixed groups of people with a wide range 

of different conditions attending for neuropsychological assessment, and did not report test results 

by diagnosis. The reason for this clumping is of course that the question investigators have been 

interested in is not ‘How do people with different clinical conditions perform in PVTs?’ but ‘How can I 

identify a non-credible performance regardless of clinical condition?’ Mixed groups are either 

compared with simulators, or split into ‘credible’ and ‘noncredible’ groups for the purposes of a 

known-groups design.  Slick, Sherman and Iverson’s criteria for ‘probable malingered neurocognitive 

dysfunction’, or similar definitions, are frequently used to define ‘noncredible’: a) motive to feign 

symptoms (litigation or seeking disability compensation), b) failure on two independent performance 

validity tests, and c) evidence of inconsistency between self-reported symptoms and observed 

behaviour364.  

Examination of these criteria quickly makes apparent some of the difficulties in establishing a ‘gold 

standard’ for invalid performance. Firstly, the presence of an external incentive, particularly in the 

form of seeking disability benefit, while it may increase the chance of invalid performance, also selects 

out a group of people who are ‘ill’ and have a range of other reasons to perform poorly. While this 

review did not include studies of primarily litigating or disability-benefit seeking populations in order 

to minimise the influence of major external influences on performance, we suggest that there are 

many reasons for people with ‘external incentives’ to fail PVTs other than inadequate effort or 

intention to fail.  

The second ‘malingered neurocognitive dysfunction’ criterion364, failure on two independent PVTs, 

relies on an assumption that those tests are indeed measuring something akin to effort. Alternatively, 

we suggest that failure on multiple PVTs indicates that ‘something’ is going on, but does not tell us 

that that ‘something’ is inadequate effort or wilful exaggeration. The assumption that PVTs primarily 

measure effort is pervasive in the PVT literature and is reinforced by reporting of sensitivity and 

specificity metrics, with use of the term ‘false positive’ to describe failure in a ‘credible’ participant.  

Finally, inconsistency between cognitive scores and level of function in activities of daily living is in our 

experience common in functional neurological disorders, and also in certain psychiatric disorders.  

An important question is, therefore, why is it so difficult to find a ‘gold standard’ here? We suggest 

firstly that inadequate effort – ‘not trying hard enough’ – is highly subjective, is not a binary variable 

with a single dimension, and depends on a mixture of cognitive and emotional processes. Importantly, 
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we consider that ‘inadequate effort’ is qualitatively different from deliberate exaggeration or 

intentional failure (as defined by Slick et al.364). And yet, by using these criteria to divide examinees 

into credible and non-credible groups, researchers use a definition for the latter (malingered 

dysfunction) to establish cut-offs for the former (inadequate effort).  

Importantly, the manner in which we have described PVT failure rates does not necessarily reflect how 

they are used in practice by skilled clinical neuropsychologists, although where there is certainly 

expertise there is little consensus365. Published guidance documents for neuropsychologists are clear 

to point out limitations, including various reasons for test failure, and limited evidence in clinical 

populations366,367.  Guidance documents recommend that multiple performance validity measures 

should be used, including both free-standing and embedded indicators, and emphasise that PVTs 

should be interpreted as part of the wider context of the assessment.  

Finally, it is important to remember that 1the key purpose of validity tests should be not to assess the 

validity of the person being tested, but the validity of the results of other neuropsychological tests. 

While what we are measuring in PVTs remains unclear, what is much clearer is that poor performance 

on PVTs renders other neuropsychological tests invalid368. One analogy is of movement artefact on an 

MRI scan; there are many reasons that a person might move during an MRI scan, but a single common 

end result: degradation of the images so that they are difficult or impossible to interpret.  While PVT 

failure tells us that there is a problem with the image drawn by the other neuropsychological tests, it 

is not always possible to fully understand the reasons for that interference.  We suggest that future 

research in clinical groups with a range of symptom and impairment complexes is one possible route 

to better understanding of the factors influencing performance.  
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Tables 

Table 1 - PVTs / performance validity tests in included studies 

Test name (acronym) Free-standing / 

embedded 

Type of test N studies 

reporting 

test 

Word memory test (WMT)  Free-standing Forced choice 18 

Test of memory malingering (TOMM) Free-standing Forced choice 16 

Medical Symptom Validity Test (MSVT) Free-standing Forced choice 11 

Reliable Digit Span (RDS)  Free-standing  

or embedded (in WAIS) 

Floor effect 10 

Amsterdam Short Term Memory Test 

(ASTM) 

Free-standing Forced choice 5 

Victoria Symptom Validity Test (VSVT) Free-standing Forced choice 5 

Rey 15-item Test Free-standing Floor effect 4 

RBANS Effort Index Embedded  Floor effect 4 

Coin-in-the-hand Test Free-standing Forced choice 3 

Dot counting Free-standing Atypical pattern 3 

Finger tapping Free-standing Floor effect 3 

Vocabulary - digit span Embedded (WAIS) Atypical pattern 3 

California Verbal Learning Test II forced 

choice 

Embedded (CVLT) Forced choice 2 

Digit Symbol Coding Embedded (WAIS) Floor effect 2  

Rey Word Recognition Test Free-standing Forced choice OR 

Atypical pattern (with 

RAVLT recall) 

2 

Visual Association Test-Extended Free-standing Forced choice 2 

Logical Memory  Embedded(WMS) Floor effect 2 

Mental Control test Embedded (WAIS) Floor effect 2 

Autobiographical Memory Inventory Free-standing Floor effect 2 

Digit span Embedded (WAIS) Floor effect 2 

Rey-Osterrieth Complex Figure Test 

equation: 

copy score + [(true positive recognition 

– atypical recognition errors) x 3 

Embedded (ROCFT) Atypical pattern + floor 

effect 

2 

Hiscock Digit Memory Test / Hiscock 

forced choice test 

Free-standing Forced choice 2 

Validity Indicator Profile (VIP) verbal, Symbol Search, Portland Digit Recognition Test, b-Test, 

Rarely missed index, Sentence repetition, Rey Auditory Verbal Learning Test equation, Camden 

memory test for faces, Camden Pictorial Recognition Memory Test, Wechsler Adult Intelligence 

Scale (WAIS) processing speed index, Digit Memory Test (DMT), Semantic word generation raw 

score, Repeatable Battery for the Assessment of Neuropsychological Status (RBANS) Effort 

Scale, Short Test of Mental Status (STMS), Rey Complex Figure Test (RCFT), Letter Memory Test 

1 each 
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(LMT), Trail Making Test B:A ratio, reading subtest of Wide Range Achievement Test, fourth 

edition (WRAT-4), elements of the Auditory Verbal Learning Test (AVLT), Reliable spatial span, 

Coding age-corrected scaled score, Wechsler Adult Intelligence Scale (WAIS) effort index, 

Warrington Words 

 

The remaining supplementary tables summarise reported failure rates (percentages) by diagnosis 

(>25% highlighted red). 

 

Table 2 - Intellectual disability (percentages ≥25% highlighted in red) 

Intellectual disability 

Study* Clinical definition Test (cut-off) N % to fail 

test 

Goldberg and 

Miller 1986 

“intellectually deficient individuals”: IQ 40-69 (mean 63.9) Rey 15-item test 

(< 9) 

16 38% 

Hoskins et al. 

2010 

learning disability WMT (criterion 

A) 

5 20% 

WMT oral 

(criterion A) 

6 0% 

Green and Flaro 

2015 

 

adults with intellectual deficits (full-scale IQ (FSIQ) ≤70) 

seeking to regain custody of their children 

 

WMT (criterion 

A) 

14 14% 

MSVT (criterion 

A) 

17 0% 

NV-MSVT 

(criterion A) 

4 0% 

adults with intellectual deficits (FSIQ >70) seeking to regain 

custody of their children 

 

WMT (criterion 

A) 

223 5% 

MSVT (criterion 

A) 

276 2% 

* References for all included studies are available in the supplementary file ‘List of included studies’  
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Table 3 - Mild cognitive impairment (MCI)  (percentages ≥25% highlighted in red 

Mild cognitive impairment (MCI) 

Study Clinical definition Test (cut-off) N % to fail 

test 

Howe et al. 2007 MCI MSVT (criterion A) 16 13% 

Duff et al. 2011 amnestic MCI RBANS Effort Index (>3) 72 0% 

Green et al. 2011 possible MCI WMT (criterion A) 60 22%* 

Walter et al. 

2014 

MCI TOMM trial 2 (≤45) 31 10% 

Loring et al. 2016 

 

amnestic MCI 

 

RDS (≤5) 365 1% 

RDS (≤7) 14% 

AVLT recognition (≤9/15) 42% 

Zenisek et al. 

2016 

 

MCI 

 

RDS (≤5) 168 

 

1% 

RDS (≤6) 5% 

RDS (≤7) 19% 

Meyer et al. 

2017 

 

MCI 

 

VAT-E (Visual Association Test-Extended) IR  

(≤21) 

76 0% 

VAT-E DR  (≤20) 1% 

VAT-E CNS  (≤21) 4% 

VAT-E FR-MC - (≥7 - ≤9) 7% 

Davis 2018 

 

MCI 

 

Digit Symbol Coding AASS (<6) 5414 

 

3% 

Digit Span AASS (<6) 4% 

Logical memory (<14) 27% 

Semantic word generation (<13) 25% 

Trail Making Test B:A ratio (<1.5) 3% 

Fazio et al. 2019 

 

Minor neurocognitive 

disorder 

Rey 15-Item Test (recall <20) 80 

 

36% 

RDS (≤5) 0% 

*11/13 ‘possible dementia profile’ – profile of results suggestive of failure due to dementia rather than invalid 

performance 
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Table 4 - Functional and somatoform disorders (percentages ≥25% highlighted in red) 

Functional and somatoform disorders 

Study Clinical definition Test (cut-off) N % to 

fail  

Bar-On 

Kalfon et 

al. 2016 

fibromyalgia TOMM (≤45, assume on trial 2 or 

retention) 

50 16% 

Cragar et 

al. 2006  

  

Psychogenic non-epileptic seizures () 

 

LMT (<93%) 21 

 

23% 

DMT (<90%) 5% 

PDRT-27 (<54%) 14% 

TOMM trial 2 (≤45) 14% 

TOMM retention (≤45) 14% 

both epilepsy and psychogenic non-epileptic seizures 

(PNES) 

 

LMT (<93%) 18 

 

5% 

DMT (<90%) 5% 

PDRT-27 (<54%) 0% 

TOMM trial 2 (≤45) 0% 

TOMM retention (≤45) 5% 

Drane et 

al. 2006 

Psychogenic non-epileptic seizures  WMT (criterion A) 43 48% 

Heintz et 

al. 2013 

Psychogenic movement disorder with jerk-like 

movements 

ASTM (≤85) 26 24% 

Hill et al. 

2003 

Psychogenic non-epileptic seizures TOMM (≤45 trial 2 or retention 

trial) 

57 11% 

Hoskins et 

al. 2010 

 

Psychogenic non-epileptic seizures WMT oral (criterion A) 16 44% 

WMT (criterion A) 14 29% 

Iverson et 

al. 2007 

  

Fibromyalgia 

 

TOMM trial 1 (not stated) 54 0% 

TOMM trial 2 (not stated) 0% 

TOMM retention (not stated) 0% 

Kemp et al. 

2008 

  

patients with medically unexplained symptoms  

(20 psychogenic non-epileptic seizures, 14 functional 

movement disorder/paralysis, 4 nonorganic sensory 

deficit, 2 functional blindness, 1 fibromyalgia, 1 

nonorganic neuropsychological complaints) 

MSVT IR (≤85) 43 

 

12% 

MSVT DR (≤85) 12% 

Coin-in-hand test (≤7/10) 9% 

Autobiographical Memory Index 

(≤9) 

5% 

Camden Pictorial Recognition 

Memory Test (<5th age-related 

centile using upper limit sample) 

19% 

Mental Control Test (<5th age-

related centile using upper limit 

sample) 

16% 

Van der 

Werf et al. 

2000 

Chronic fatigue syndrome ASTM (<86) 144 29% 

Roor et al. 

2018 

Chronic fatigue syndrome ASTM (≤85) 1382 24% 
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Tyson et al. 

2018 

Psychogenic non-epileptic seizures TOMM (trial 1 ≤39 or trial 2 ≤44) 33 13% 

RDS (≤7) 27% 

Digit span age-corrected scaled 

score (≤6) 

22% 

vocabulary – digit span (≥3) 26% 

Forced choice recall test of CVLT 

(≤15) 

32% 

FAS and animals verbal fluency 

(≤33) 

24% 

Boston Naming Test (≤37) 25% 

Complex Ideational Material 

(≤29) 

10% 

Logical Memory Recognition 

trial (≤20) 

13% 

  

Table 5 – Epilepsy (percentages ≥25% highlighted in red) 

Epilepsy 

Study Clinical definition Test (cut-off) N % to fail test 

Cragar et al. 

2006 

  

epilepsy LMT (<93%) 41 17% 

DMT (<90%) 5% 

PDRT-27 (<54%) 2% 

TOMM trial 2 (≤45) 2% 

TOMM retention (≤45) 2% 

both epilepsy and psychogenic non-

epileptic seizures 

LMT (<93%) 18 5% 

 DMT (<90%) 5% 

PDRT-27 (<54%) 0% 

TOMM trial 2 (≤45) 0% 

TOMM retention (≤45) 5% 

Drane et al. 

2006 

epilepsy WMT criterion A 41 8% 

Grote et al. 

2000 

epilepsy VSVT(<16/24 difficult correct) 30 7% 

Erdodi et al. 

2017 (2) 

epilepsy TOMM trial 2 (≤48) 22 9% 

Hampson et al. 

2014 

  

epilepsy WMT-IR 16 6% 

WMT-DR 13% 

WMT-CR 38% 

WMT criterion A 38% 

Coin-in-hand test  (ns) 6% 

Autobiographical memory 

index (ns) 

0% 
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digit-symbol coding (not 

stated) 

25% 

Camden memory test for faces 

(ns) 

6% 

Mental Control Test (ns) 15 27% 

Hill et al. 2003 epilepsy (temporal lobe)  TOMM (≤45) 48 4% 

Hoskins et al. 

2010 

epilepsy WMT oral (criterion A) 14 14% 

WMT (criterion A) 17 31% 

Keary et al. 

2013 

medically intractable focal epilepsy VSVT (<18/24 hard items) 404 5% 

Loring et al. 

2005 

epilepsy VSVT (<18/24 hard items) 120 12% 

Tyson et al. 

2018 

epilepsy TOMM (<45) 72 35% 

RDS (≤7) 45% 

Digit span age-corrected scaled 

score (≤6) 

45% 

vocabulary – digit span (≥3) 21% 

Forced choice recall test of 

CVLT (≤15) 

12% 

FAS and animals verbal fluency 

(≤33) 

51% 

Boston Naming Test (≤37) 68% 

Complex Ideational Material 

(≤29) 

31% 

Logical Memory Recognition 

trial (≤20) 

18% 

Maiman et al. 

2019 

epilepsy or suspected seizures RDS (≤6) 63 15% 

RDS (≤7) 23% 

RDS (≤5) 10% 

TOMM trial 1 (≤45) 35% 

TOMM trial 2 (≤45) 2% 
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Table 6 - Acquired brain injury (percentages ≥25% highlighted in red) 

Acquired brain injury 

Study Clinical definition Test (cut-off) N % to 

fail 

test 

Rees et al. 1998 mild traumatic brain injury TOMM (<45 trial 2) 10 0% 

Allen et al. 2011 mild traumatic brain injury WMT (criterion A) 1 0% 

Erdodi et al. 2017 mild traumatic brain injury WAIS processing speed index (≤68) 52 0% 

Coding age-corrected scaled score 

(≤4) 

6% 

Symbol Search age-corrected scaled 

score (≤4) 

2% 

WAIS EI 5 (Digit span, CVLT-II, WMS-

IV Logical memory, letter and animal 

fluency) (≥5) 

18% 

WAIS EI 5 (FCR) (≥4) 13% 

WAIS EI 5 (PSP) (≥4) 18% 

moderate-severe traumatic brain injury WAIS processing speed index (≤68) 10 30% 

Coding age-corrected scaled score 

(≤4) 

30% 

Symbol Search age-corrected scaled 

score (≤4) 

20% 

WAIS EI 5 (Digit span, CVLT-II, WMS-

IV Logical memory, letter and animal 

fluency) (≥2) 

44% 

WAIS EI 5 (FCR) (≥4) 40% 

WAIS EI 5 (PSP) (≥4) 25% 

Erdodi et al. 2017 

(2) 

mild traumatic brain injury TOMM (≤48 trial 2 or retention) 20 53% 

Hoskins et al. 2010 mild head trauma WMT oral (criterion A) 10 50% 

WMT (criterion A) 11 27% 

Macciocchi et al. 

2006 

acute severe traumatic brain injury (mean 

43.4 days post injury) 

VSVT combined scores (<30 invalid) 71 0% 

Macciocchi et al. 

2017 

moderate-severe traumatic brain injuryin 

post-traumatic amnesia (orientation log 

20-24) 

MSVT IR (≤85) 9 11% 

MSVT DR (≤85) 55% 

MSVT CNS (≤85) 44% 

moderate-severe traumatic brain 

injurynot in post-traumatic amnesia 

(orientation log 25-29) 

MSVT IR (≤85) 51 6% 

MSVT DR (≤85) 10% 

MSVT CNS (≤85) 26% 

MSVT IR (≤85) 17 0% 
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moderate-severe traumatic brain 

injuryunimpaired on orientation log 

(30/30) 

MSVT DR (≤85) 0% 

MSVT CNS (≤85) 12% 

Novitski et al. 

2012 

mild traumatic brain injury, > 6/12 post 

injury 

RBANS digit span (<9) 25 52% 

Sherer et al. 2015 mild traumatic brain injury (GCS 13-15) WMT (criterion A) 118 25% 

moderate traumatic brain injury (9-12) WMT (criterion A) 47 28% 

severe traumatic brain injury (GCS 3-8) WMT (criterion A) 150 25% 

Wu et al. 2010 severe traumatic brain injury (GCS 3-8) WMT (criterion A) 2 0% 

 

Hampson et al. 

2014 

brain injury (acute moderate-severe 

(post-traumatic amnesia >24h, GCS 

<12/15)) 

 

WMT-IR 11 27% 

WMT (criterion A) 10 30% 

brain injury (in community residential 

care, moderate / severe (post-traumatic 

amnesia >24h, GCS <12/15)) 

WMT (criterion A) 19 45% 

coin-in-hand test (ns) 20 5% 

autobiographical memory index (ns) 18 78% 

digit-symbol coding (ns) 17 20% 

mental control (ns) 19 26% 

Camden memory test for faces (<5th 

age-related percentile for oldest 

normative age group) 

18 28% 

Terry et al. 2015 former high school footballers with >2 

concussions >15 years prior 

MSVT (criterion A) 25 0% 

Bodner et al. 2019 acute stroke with first manifestation of 

aphasia (mild to severe) 

TOMM 2nd trial (≤45) 15 7% 

TOMM retention trial (≤45) 0% 

Rey 15-item test pass/fail ) (<8) 60% 

RDS (<7) 73% 

Reliable spatial span (<7) 40% 

Oudman et al. 

2019 

Korsakoff amnesia TOMM 2nd trial (not stated) 20 10% 

VAT-E IR (not stated) 5% 

VAT-E DR (not stated) 5% 

VAT-E CNS (not stated) 0% 

Goodrich-

Hunsaker and 

Hopkins 2009 

bilateral hippocampal atrophy secondary 

to anoxic brain injury 

WMT (criterion A) 3 0% 

Carone et al. 2014 surgical removal of left anterior 

hippocampus and parahippocampal gyrus 

WMT (criterion A) 1 0% 
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Table 7 - Degenerative brain disease (percentages ≥25% highlighted in red) 

Degenerative brain disease 

Study Clinical definition Test (cut-off) N % to fail 

test 

Teichner et al. 

2004 

dementia TOMM (<45 trial 2 or retention trial) 21 76% 

Carone et al. 

2014 

non-specific progressive dementia  MSVT (criterion A) 1 100%* 

WMT (criterion A) 100%* 

RDS (not stated: assume ≤7) 0% 

Davis 2018 dementia Digit Symbol Coding (age-adjusted 

scaled score) (<6) 

5761 16% 

Digit Span (age-adjusted scaled 

score) (<6) 

11% 

Logical memory (<14) 68% 

Semantic word generation raw 

score (<13) 

60% 

Trail Making Test B:A ratio (<1.5) 2% 

Dean et al. 2009 dementia Digit Span (age-adjusted scaled 

score) (≤5) 

172 

 

27% 

RDS pass/fail (≤6) 30% 

Three digits timed (>2s) 50 18% 

Four digits timed (>4s) 48 10% 

Vocabulary - digit span (>5) 149 3% 

Dot counting (escore <17) 80 50% 

TOMM trial 2 (≤45) 20 55% 

Warrington words (<33) 39 41% 

Rey 15-item test free recall (<9) 105 74% 

Rey 15-item test recognition 

equation (<20) 

50 86% 

Logical memory RMI (≤136) 43 23% 

Finger tapping (men ≤35, women 

≤28) 

55 31% 

b-Test (≥160) 34 53% 

Rey word recognition (men ≤5, 

women ≤7) 

32 22% 

Rey word recognition equation (≤9) 32 44% 

RAVLT equation (≤12) 64 87% 

Rey-Osterreith equation (≤47) 51 63% 

Duff et al. 2011 probable Alzheimer's Disease RBANS Effort Index (>3) 126 33% 

Fazio et al. 2019 dementia (major neurocognitive disorder)  Rey 15-Item (<20 on recall & 

recognition) 

52 90% 

RDS pass/fail (≤5) 9% 

Green et al. 

2011 

dementia (probable, mild, and moderate: 

CDR 0.5 - 2)  

WMT (criterion A) 42 71%* 

MSVT (criterion A) 23 48%* 
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Howe et al. 

2007 

dementia (early) MSVT (criterion A) 13 38%* 

dementia (advanced) MSVT (criterion A) 18 83%** 

Loring et al. 

2016 

early Alzheimer’s dementia (MMSE 20-

26,+NINCDS/ARDRA criteria probable)  

RDS (≤5) 176 3% 

RDS (≤7) 34% 

AVLT recognition 70% 

Merten et al. 

2007 

mild Alzheimer’s dementia (mean MMSE 

score 22.2, SD 2.9) 

ASTM (<85) 20 90% 

WMT IR (<34) 90% 

WMT DR (<34) 90% 

WMT consistency (<34) 95% 

TOMM 2nd trial (<45) 30% 

TOMM delay trial (<45) 50% 

Meyer et al. 

2017 

mild Alzheimer’s dementia VAT-E IR (≤20) 26 0% 

VAT-E DR (≤19) 0% 

VAT-E CNS (≤19) 4% 

Rudman et al. 

2011 

mild dementia diagnosed before 65 

(CAMCOG) 

coin in hand (ns) 20 0% 

dot counting time (grouped > 

ungrouped) 

0% 

dot counting errors (ns) 10% 

Rey 15-item test (ns) 15% 

TOMM (ns) 5% 

NV-MSVT (ns) 50% 

MSVT (ns) 35% 

moderate/severe dementia diagnosed 

before 45 (CAMCOG) 

coin in hand (ns) 22 23% 

dot counting time (grouped > 

ungrouped) 

0% 

dot counting errors (ns) 32% 

Rey 15-item test 73% 

TOMM (ns) 64% 

NV-MSVT (ns) 77% 

MSVT (ns) 73% 

Sieck et al. 2013 Huntington Disease RBANS EI (>3) 121 18% 

RBANS ES (only the 43 scoring <19 

list recognition and <9 digit span) 

(<12) 

43 70% 

TOMM (<45 on trial 2) 36 8% 

Singhal et al. 

2009 

advanced dementia (6 AD, 4 

undetermined) 

MSVT (criterion A) 10 100%* 

NV-MSVT (criterion A) 100%* 

Walter et al.  moderate-severe dementia TOMM trial 2 (≤45) 28 21% 

Wodushek et 

al.  

Parkinson's disease candidates for DBS MSVT (criterion A) 47 10%*** 

MSVT (criterion A) 6% 

RDS (≤6) 5% 

vocabulary – digit span (scaled 

score) (>5) 

4% 

CVLT-II forced choice (<14) 0% 

Alzheimer’s dementia RDS (≤7) 133 39% 
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Zenisek et al. 

2016 

RDS (≤6) 20% 

RDS (≤5) 8% 

Vascular dementia RDS (≤7) 8 63% 

RDS (≤6) 25% 

RDS (≤5) 0% 

Dementia with Lewy Bodies RDS (≤7) 27 37% 

RDS (≤6) 15% 

RDS (≤5) 0% 

Frontotemporal dementia RDS (≤7) 15 53% 

RDS (≤6) 27% 

RDS (≤5) 13% 

Parkinsonian syndromes RDS (≤7) 20 35% 

RDS (≤6) 20% 

RDS (≤5) 5% 

Rossetti et al. 

2018 

Parkinson's disease – deep brain 

stimulation surgical candidates  

WMT (criterion A) 20 5% 

Woods et al. 

2003 

HIV-associated neurocognitive disorders Hiscock Digit Memory Test (<90%) 82 2% 

Van der Werf et 

al. 2000 

Multiple sclerosis ASTM (<86) 40 13% 

* all who failed had a dementia / severe impairment profile (profile of results suggestive of failure due to dementia rather 

than invalid performance) 

**13/15 who failed had dementia / severe impairment profile 

*** examinees with dementia / severe impairment profile excluded 
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Table 8 - Psychiatric disorders (percentages ≥25% highlighted in red) 

Psychiatric disorders 

Study Clinical definition Test (cut-off) N % to 

fail 

test 

Back et al. 1996 schizophrenia Rey 15-item test (<9) 30 

 

13% 

Rey dot-counting (mean grouped-dot counting time 

> 4.8x AND grouped time:ungrouped time ≤ 2:1 

13% 

Hiscock Forced Choice, 18-trial version (<90%) 27% 

Gorissen et al. 

2005 

schizophrenia WMT (criterion A) 64 72% 

Moore et al. 

2013 

schizophrenia or  

schizoaffective disorder 

RBANS EI (> 3) 128 23% 

Hunt et al. 2014 schizophrenia (63%) or 

schizoaffective disorder (37%)  

Validity Indicator Profile (VIP) verbal (ns) 53 60% 

VIP non-verbal (ns) 54 83% 

TOMM trial 2 28% 

TOMM retention 17% 

STMS (short test of mental status) (≤29) 35% 

reading subtest of WRAT-4 (≤79) 22% 

Stevens et al. 

2014 

schizophrenia WMT (criterion A) 70 26% 

Strauss et al. 

2015 

schizophrenia or  

schizoaffective disorder 

VSVT 97 1% 

WMT (criterion A) 46 15% 

Morra et al. 

2015 

schizophrenia (289),  

schizoaffective disorder (32) 

or another psychotic disorder 

(9) 

RBANS Effort Index (>3) 330 9% 

Whearty et al. 

2015 

schizophrenia (47) or  

schizoaffective disorder (13) 

RDS (≤6) 60 28% 

Finger tapping (≤35 male, ≤28 female) 36% 

Schroeder et al. 

2011 

psychotic psychiatric disorder sentence repetition (≤10) 104 2% 

RDS (≤ 7) 17% 

RDS (≤ 6) 4% 

CVLT-II forced choice (≤14) 8% 

rarely missed index (≤ 136) 10% 

finger tapping (≤ 35 males, ≤ 28 females) 3% 

dot counting (≥ 20) 3% 

dot counting (≥ 17) 3% 

RCTF (≤3 true positive or > 4 false positive) 4% 

personality disorders ASTM  16 31% 
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Dandachi-

Fitzgerald et al. 

2011 

mood and anxiety disorders ASTM  34 24% 

Autism spectrum disorder ASTM  25 16% 

substance abuse/dependence ASTM  11 18% 

Attention deficit hyperactivity 

disorder 

ASTM (<85) 56 14% 

psychotic disorder ASTM 8 25% 

Ruocco 2016 borderline personality 

disorder 

VSVT hard items (≤ 15/24) 50 2% 

Lee et al. 2000 major depressive disorder 

(middle aged or elderly) 

Rey 15-item test ( <9 OR spatial score < 9) 64 5% 

Rey dot-counting (mean grouped counting time ≥ 

mean ungrouped dot counting time OR > 3 errors OR 

ungrouped time > 180s OR grouped time > 130s 

0% 

Rees et al. 2001 depression (psychiatric 

inpatients) 

TOMM (<45 trial 2 or retention trial) 26 0% 

Price et al. 2011 methamphetamine 

dependence 

TOMM (‘published cut-off score’) 71 0% 

 

 

Table 9 - Other conditions (percentages ≥25% highlighted in red) 

Other conditions 

 

Study Clinical definition Test (cut-off) N % to fail 

test 

Heintz et al. 2013 Gilles de la Tourette syndrome ASTM (<85) 13 23% 

Janssen et al. 

2013 

HIV-1 infected patients ASTM (<85) 30 17% 

Paul et al. 2017 HIV-infected individuals on stable combination 

antiretroviral therapy 

TOMM trial 1 

(<45) 

111 15% 

Rossetti et al. 

2018 

Essential tremor – deep brain stimulation surgical 

candidates  

WMT criterion A 10 20%* 

Dorociak et al. 

2018 

Sickle cell disease TOMM trial 1 (< 

40) 

54 4% 

TOMM trial 2 (< 

45) 

43 2% 

RDS (≤ 6) 43 9% 

RDS (≤ 7) 43 33% 

*1/2 of those who failed had Mild Cognitive Impairment 
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Introduction to the paper:  

This paper describes a clinical study seeking distinct clinical profiles in people presenting to memory 

and neurology clinics with cognitive symptoms with expert consensus diagnosis of functional cognitive 

disorder.  

I designed the study with supervisory input from AC, JS and CR. I collected the data during home visits 

to patients across Lothian (covering 765 km on bicycle), collated and analysed the data, interpreted 

the results and prepared the data for publication. CR, JS, and AC contributed to review and revision of 

the final manuscript.  

This clinical study was unfortunately cut short by COVID-19, and recruitment stopped after 49 of the 

target ~100 participants. Nevertheless, this is a richly detailed dataset, and the higher-than-expected 

prevalence of FCD in the sample and strong effect sizes for the variables of interest have produced 

data of clinical utility, which will benefit from future validation.  
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Abstract 

Objective 

Functional cognitive disorders (FCD) are an important differential diagnosis of neurodegenerative 

disease. The utility of suggested diagnostic features has not been prospectively explored in ‘real world’ 

clinical populations. This study aimed to identify positive clinical markers of FCD.  

Methods 

Adults with cognitive complaints but not dementia were recruited from memory, neurology, and 

neuropsychiatry clinics. Participants underwent structured interview, MINI, MoCA, Luria 3-step, 

interlocking fingers, digit span and MSVT, PHQ-15, HADS, MMQ, and PSQI. Potential diagnostic 

variables were tested against expert consensus diagnosis using logistic regression.   

Results 

FCD were identified in 31/49 participants. Participants with FCD were younger, spoke for longer when 

prompted ‘Tell me about the problems you’ve been having’, and had more anxiety and depression 

symptoms and psychiatric diagnoses than those without FCD. There were no significant differences in 

sex, education, or cognitive scores.  Younger age and longer spoken response predicted FCD diagnosis 

in a model which explained 74% of diagnostic variability and had an AUC of 94%.   

Conclusions 

A detailed description of cognitive failure is a sensitive and specific positive feature of FCD, 

demonstrating internal inconsistency between experienced and observed function. Cognitive and 

performance validity tests appear less helpful in FCD diagnosis. People with FCD are not ‘worried well’ 

but often perform poorly on tests, and have more anxiety, depression, and physical symptoms than 

people with other cognitive disorders. Identifying diagnostic profiles is an important step towards 

parity of esteem for FCDs, as differential diagnoses of neurodegenerative disease and an independent 

target for clinical trials.   
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Introduction 

Many people presenting to memory clinics do not ultimately receive diagnoses of the 

neurodegenerative diseases the clinics were established to identify and treat1,2. Although subjective 

cognitive symptoms might herald future dementia in a minority, many patients with subjective or mild 

cognitive impairment might alternatively be positively identified as having functional cognitive 

disorders (FCD)308.  

FCD have been described as a heterogeneous but overlapping set of clinical presentations which 

produce genuine cognitive symptoms which are internally inconsistent and not the direct result of 

brain disease; including memory symptoms in anxiety or depression; excessive attentional focus on 

everyday memory problems; health anxiety about dementia; and memory symptoms as part of 

another functional disorder3,9 

Meta-analysis of memory clinic populations suggests that 24% of patients are likely to have FCD306. 

Our clinical experience also tells us that patients with functional neurological disorders (FND) complain 

bitterly of troublesome cognitive symptoms. But despite the frequency of FCD in both clinical 

environments, research into functional cognitive symptoms has lagged behind that of other FND 

domains, and has been largely absent from the neurodegenerative disease arena.  

Defining positive clinical signs for functional neurological disorders (FND) has improved patient care 

and invigorated research into mechanisms of and treatments; these are no longer diagnoses of 

exclusion but can now be accurately identified and therefore studied and treated6. There is a pressing 

need for similar well-evidenced clinical signs to aid accurate diagnosis of FCD and therein improve 

management.  

We now know that large numbers of individuals with FCD present to memory clinics; but in the 

absence of trials of treatment there remains almost no evidence for the best course of treatment or 

follow-up. More accurate diagnostic methods, along with recent proposed diagnostic criteria308, will 

facilitate much-needed clinical trials of treatments for FCD. Second, there is a risk that patients with 

FCD are incorrectly described as having preclinical Alzheimer’s disease. As researchers aim to identify, 

and therefore modify, disease at the earliest stages, it is important to identify not only 

neurodegenerative disease, but also those individuals with FCD, whose symptom trajectories may 

obscure trial outcomes and lead to potentially harmful interventions.  
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Previous studies examining potential FCD diagnostic features have reported that patients with FCD 

are more likely to attend clinic alone, to report ‘poor’ or ‘fair’ memory on a Likert scale, and to bring 

a written list of symptoms than those with neurodegenerative disease35–37,216. Others have pointed to 

impaired metacognition as a potential mechanism and marker of FCD369. Reuber, Blackburn and 

colleagues have analysed language and interaction during the clinical consultation, finding that 

patients with FCD provide more linguistically complex accounts of symptoms than those with 

established diagnoses of neurodegenerative disease215,219. But these interactional features have 

primarily been tested against a definition of FCD in which there is an absence of ‘objective’ cognitive 

impairment, and not in those who struggle with cognitive tests, or in unselected patients typically 

encountered in memory clinics.  

This study aimed to address the question of how we might confidently and accurately diagnose FCD 

in an unselected sample of patients presenting with cognitive symptoms and complaints but not 

dementia.  

 

Method 

Participants of all ages were recruited direct from an older-adults memory clinic, neurology and 

neuropsychiatry clinics, and a county-wide register of people assessed in the memory clinic who had 

consented to be contacted about research (The Scottish Brain Health Register).  

Participants had already been clinically assessed by a consultant old-age psychiatrist, 

neuropsychiatrist, or neurologist as a part of usual clinical care. Subjects met inclusion criteria who 

had presented for assessment of predominantly cognitive symptoms, but were not severely 

cognitively impaired or assessed as having probable Alzheimer’s type dementia (according to current 

consensus diagnostic criteria370), or another dementia syndrome. Exclusion criteria, established from 

case notes and referrer assessment, were: non-English speakers (due to English-language validated 

measures), age <18, learning disability, psychotic disorder, severe personality disorder, active suicidal 

ideation, or suspicion of factitious disorder or malingering.  

Participants were visited at home (unless they preferred to attend clinic) by a researcher (LM), who 

was blind to the previous clinical assessment. The research interview opened with an open question: 
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‘Tell me about the problems you have been having?’, following which the researcher used an 

electronic timer to measure the duration in seconds of the initial response; allowing the participant to 

speak without interruption and stopping the timer when the participant came to a natural stop. The 

researcher recorded, using a structured proforma, a summary of the response, the number of discrete 

cognitive complaints (word-finding difficulties and forgetting appointments would be recorded as two 

complaints); and the number and degree of detail of each example of cognitive failure described.  The 

interview examined awareness and engagement with current news, television or film, reading (books, 

magazines or newspapers), description of typical daily activities, and a compound question: ‘Where 

are you from, and what did you / do you do for a job?’.  

The interview included questions about the duration and perception of memory and thinkin problems: 

‘Did your problems start after an event, injury, or illness?’; ‘Do you think other people are more 

worried about your memory and thinking than you? Or are you more worried than other people?’; a 

5-point Likert scale: ‘In general, how would you rate your memory?’36,126; ‘What did your memory used 

to be like?’; ‘What do you think is the cause of any memory or thinking problems you have been 

having?’; and ‘Do you think that your memory or thinking problems are most likely to: Get 

better/worse/stay the same/come and go.’ Participants were asked about dementia in a close family 

member or previous ‘daily contact or caring responsibility’ for a person with dementia.  

Brief examination of gait (short observed walk, turn, heel-to-toe walk) and coordination (finger-nose 

test) was followed by cognitive tests Montreal Cognitive Assessment (MoCA, with responses timed 

using an electronic timer), Luria 3-step test, interlocking finger test280, digit spans, and the Medical 

Symptom Validity Test (MSVT)371, and questionnaires: Patient Health Questionnaire 15 (PHQ-15), 

Hospital Anxiety and Depression Scale (HADS), and the Pittsburgh Sleep Quality Inventory (PSQI), and 

multifactorial memory questionnaire (MMQ) (consisting of three scales; MMQ-Satisfaction - overall 

satisfaction with memory (scale 0-72), MMA-Ability - perception of memory ability, via experience of 

20 common memory mistakes (0-80), and MMQ-Strategy - use of memory strategies and aids (0-

76))372. The assessment concluded with the Mini International Neuropsychiatric Interview (MINI) 

(English version 7.0.2 for DSM 5).  

Ethical approval was obtained from the South East Scotland Research Ethics Committee. The protocol 

was pre-registered (https://dx.doi.org/10.17504/protocols.io.z97f99n).  

https://dx.doi.org/10.17504/protocols.io.z97f99n
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Establishing the reference diagnoses 

Reference diagnoses were established during meetings of the senior authors (a consultant neurologist 

(JS), consultant neuropsychiatrist (AC), and consultant of psychiatry of ageing (CR)). All information 

from the pre-study clinical assessment (clinical notes from the memory, neurology or neuropsychiatry 

clinic assessment, electronic medical records, and results of neuroimaging and other investigations), 

not including information collected during the research assessment, was presented to the panel. Panel 

members independently recorded their opinion on a) the most appropriate diagnosis(es) to account 

for the cognitive symptoms, and b) the contribution of various aetiological factors (Figure 1). 

Consensus opinion allowed diagnostic ratings in parallel domains: FCD, neurodegenerative disease, 

medical or pharmacological cause of cognitive symptoms, and primary psychiatric disorder, 

recognising that cognitive symptoms often have overlapping aetiologies. Discrepancy in opinions 

triggered discussion and review of information until consensus was reached. For the purposes of 

identifying predictors of a functional disorder, a score of ‘Probable’ or ‘Possible likely’ for Functional 

cognitive symptoms indicated presence of FCD (regardless of other contributory factors), whereas 

‘Possible unlikely’ or ‘Unlikely’ indicated absence of FCD.  

Figure 1 – Structure of reference diagnosis  
 

Functional cognitive symptoms Probable 
Functional 

Possible likely 

Possible unlikely 
Not functional 

Unlikely 

Neurodegenerative disease Probable 

Possible 

Unlikely 

Medical or pharmacological cause of cognitive symptoms Probable 

Possible 

Unlikely 

Primary psychiatric disorder Probable 

Possible 

Unlikely 
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Statistical Methods 

Excel (v2101) and R (v3.6.0) were used for analyses. 

A pre-study sample size calculation suggested that a sample size of 115 would be required for a 

diagnostic risk prediction accuracy of 90% sensitivity and 90% specificity in a group with a 30% 

prevalence of FCD.  

Data were tested for normality using the Shapiro-Wilkes test. Multiple t-tests, Mann Whitney tests, 

chi-square and Fishers exact tests were used to compare variables between patients with a reference 

diagnosis of FCD (‘probable’ or ‘possible likely’ FCD) and those without (‘unlikely or ‘possible unlikely’ 

FCD). Significance was adjusted for multiple comparisons using the Holm-Bonferroni method. 

Variables which were significantly (p<.05) different between groups were entered as covariates in a 

multivariable logistic regression model, and covariates removed iteratively to optimise the model.  

Results 

Forty-nine participants were recruited: 26 from memory clinic, 10 from neurology clinic, 6 from 

neuropsychiatry clinic, and 7 from the Scottish Brain Health Register). Forty-six were visited at home 

and 3 attended the research facility. Recruitment ended early, in March 2020, because of COVID-19.  

Demographic and baseline clinical data is described in Tables 1 and 2. Table 3 describes results of the 

key research measures.   

Thirty-one participants received a reference diagnosis of FCD. Participants with FCD were significantly 

younger than those without FCD (p<.01), but there was no significant difference in sex (p=.5),  or years 

of education (p=.9).  
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Table 1 – Demographic and clinical characteristics  

 By study reference diagnosis: All participants 

 Functional 
cognitive disorder 

(n=31) 

Not functional 
cognitive 

disorder* (n=18) 

All participants 

n=49 

Age, mean (sd) 63.2 (14.3) 81.8 (5.87) 70.0 (14.9) 

Female, n (%) 18 (58.1%) 8 (44.4%) 26 (53%) 

Years of education, n 13.0 (3.31) 13.1 (3.20) 13.1 (3.24) 

First degree relative with dementia, n (%) 20 (65%) 5 (28%) 25 (51%) 

Referral source: 
- Memory clinic, % 
- Neurology/neuropsychiatry, % 
- Research register % 

12 (40%) 
16 (52%) 

3 (10%) 

14 (74%) 
0  

4 (21%) 

26 (53%) 
16 (33%) 

7 (14%) 

Clinical Addenbrookes Cognitive Examination iii 
(ACEiii) score, mean (sd)  
[n (%) not available] 

87.9 (10) 
 

[12 (40%)] 

84 (7.72) 
 

[0] 

86.0 (9.08) 
 

[12 (25%)] 

Brain imaging this symptom episode 19 (61%) 9 (50%) 28 (57%) 

Attended clinic alone, n (%) 15 (48%) 2 (11%) 17 (35%) 

Clinical discharge plan 
- n discharged (%) 
- n for further follow-up (%) 

 
15 (48%) 
16 (52%) 

 
6 (33%) 

12 (67%) 

 
21 (43%) 
28 (57%) 

Research study reference diagnoses: 

- Probable/’possible likely’ FCD, n(%) 
- Probable neurodegenerative disease, n (%) 
- Probable medical/pharmacological cause, n (%) 
- Probable primary psychiatric disorder, n (%) 

 

30 (100%) 
0 

6 (19%) 
17 (55%) 

 

0 
7 (39%) 
4 (22%) 
2 (11%) 

 

30 (61%) 
7 (14%) 

10 (20%) 
19 (39%) 

* non FCD group reference diagnoses:  

Probable or possible AD (n=4), probable or possible cerebrovascular disease (n=3), probable or possible mixed 
AD/cerebrovascular disease (n=5), alcohol-related cognitive impairment (n=1), hearing or visual impairment (n=2), normal 
ageing (n=3). Psychiatric comorbidities: anxiety (n=2), depression (n=3), adjustment disorder (n=1). 
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Table 2 – Diagnoses as reported in clinic letter pre study recruitment 

diagnostic terms – by 
subtype 

by study reference diagnosis: 

Functional cognitive disorder (n=30) Not functional cognitive disorder (n=19) 

‘Functional disorder’ 

Functional neurological disorder x 6; 
Functional cognitive disorder x 4 

 

 

‘Absence of disease’ 
no diagnosis x 1, ‘no evidence of cognitive 
decline’, ‘very little if any evidence of a 
neurodegenerative disease’ 

no diagnosis, ‘no neurodegenerative 
disease’, ‘normal cognitive ageing’, 
‘cognitively healthy; hearing loss’ 

‘Subjective cognitive 
impairment/ subjective 

cognitive decline’ 

‘subjective cognitive decline’ x 2, ‘subjective 
cognitive impairment but no evidence of 
significant neurocognitive disorder’, 
‘subjective cognitive impairment; mixed 
anxiety and depressive episode’ 

subjective cognitive decline x 2 

 

‘Mild cognitive 
impairment’ 

‘very mild cognitive impairment / subjective 
cognitive impairment’, ‘very mild cognitive 
impairment; adjustment disorder now 
resolved’, ‘mild problems with word finding 
and memory which I suspect is simply age-
related’, ‘amnestic MCI’, ‘MCI’ 

‘MCI’  x 7, ‘mild cognitive impairment – 
subjective’, ‘amnestic MCI’, ‘MCI of 
vascular aetiology’, ‘MCI and mild to 
moderate depression’ 

‘Depression and anxiety’ 

‘anxiety’, ‘depression’, ‘depression and 
anxiety/mood instability’, ‘pain; depression 
and anxiety; insomnia and fatigue’, ‘very 
depressed’ 

‘post-stroke depression’ 

‘Multifactorial’ 

‘ARBD; anxiety/fatigue/sleep disturbance’, 
‘anxiety and hearing impairment; previous 
probable transient global amnesia’, ‘memory 
impairment secondary to comorbidities; 
previous multi drug abuse’, ‘probably not 
neurodegenerative disease; cocodamol, low 
B12, alcohol maybe contributing’ 
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Table 3 – Research measures in FCD and non-FCD participants 

 All (n=49) FCD (n=31) Not FCD 
(n=18) 

univariate 
p (Holm-

Bonferroni) 
 

Age, mean (sd) 70.0 (16) 63.2 (14) 81.8 (6) <.01 

Duration of memory problems (years), median (IQR) 2 [1.5-3.5] 3 [1-5] 1.75 [1-2.5) .09 

“Tell me about the problems you have been having?” – duration of 
response (seconds), median [IQR] 

75 [31-120] 124 [80-168] 42 [28-55] <.01 

n memory complaints, mean (sd) 2 (1.3) 3 (1.2) 1 (1.4) <.01 

n (%) describing ≥1 specific cognitive failure event 17 (35%) 16 (52%) 1 (6%) .01 

n (%) answer both parts of a compound question   37 (76%) 26 (84%) 11 (61%) 0.6 

SMC Likert – ‘fair’ or ‘poor’, n (%) 39 (80%) 25 (81%) 14 (78%) 1 

n (%) ‘memory symptoms started after a specific event or illness?’  14 (45%) 12 (39%) 2 (11%) 0.8 

n (%) think ‘others are more worried about your memory than you’ 25 (51%) 13 (42%) 12 (67%) 1 

n (%) ‘Excellent’ to ‘What did your memory used to be like?’  15 (31%) 11 (35%) 4 (22%) 1 

n (%) think memory or thinking problems will ‘get worse’ over time  20 (41%) 14 (45%) 6 (33%) 1 

n (%) family member or daily contact with person with dementia 27 (55%) 21 (68%) 6 (33%) 0.6 

n (%) describing cognitively engaging daily activities 15 (31%) 13 (42%) 2 (11%) 0.2 

n (%) demonstrate cognitive engagement with news 13 (27%) 11 (35%) 2 (11%) 1 

n (%) details (not just name) of specific tv programme / film 11 (22%) 8 (26%) 3 (17%) 1 

n (%) details (not just name) of book, magazine or newspaper 10 (21%) 7 (23%) 3 (17%) 1 

MMQ – Satisfaction, mean (sd) 29 (11) 26 (12) 35 (10) .08 

MMQ – Ability, mean (sd) 39 (15) 34 (14) 48 (11) .01 

MMQ – Strategy (mean (sd) 32 (14) 35 (13) 28 (14) 1 

MoCA - total score, mean (sd) 21 (4.1) 21.9 (4.6) 20.3 (3.1) 1 

MoCA - total time in seconds, mean (sd) 481 (84) 467 (82) 506 (84) 1 

MoCA - orientation (0-6), mean (sd) 5.3 (1.2) 5.6 (0.8) 4.8 (1.6) 1 

Luria 3-step test score, median[IQR] 3 [0-3] 3 [0,3] 2.5 [0-3] 1 

Interlocking fingers test (0-4), median[IQR] 4 [0-4] 4 [2-4] 3 [0-4] 1 

Digit span - forward, mean (sd) 5.6 (1.2) 5.5 (1.3) 5.7 (0.8) 1 

Digit span - reverse, mean (sd)  4.3 (0.9) 4.2 (0.9) 4.2 (0.9) 1 

Digit span - summed forward + reverse, mean (sd) 9.9 (1.9) 9.9 (2.2) 10.1 (1.6) 1 

Medical Symptom Validity Test (MSVT) (n=48) (n=30)   

- pass / valid profile, n (%) 23 (48%) 16 (52%) 7 (41%) 1 

- invalid profile, n (%) 10 (21%) 7 (23%) 3 (18%) 1 

- dementia profile, n(%) 15 (31%) 8 (26%) 7 (41%) 1 

HADS-A, mean (sd) 6.4 (4.8) 8.2 (5.0) 3.3 (2.6) <.01 

HADS-D, mean (sd) 6.0 (4.8) 7.6 (5.1) 3.3 (2.8) .01 

Pittsburgh Sleep Quality Inventory 7.1 (5.3) 8.8 (5.6) 4.2 (3.1) .11 

PHQ-15 (physical symptoms), mean (sd) 3.9 (3.1) 5.2 (3.1) 1.9 (1.8) <.01 

MINI n (%) with ≥ 1 diagnosis 24 (49%) 19 (61%) 2 (11%) .01 

Abbreviations: MMQ (Multifactorial Memory Questionnaire), MoCA (Montreal Cognitive Assessment), HADS-A (Hospital Anxiety 
and Depression Scale – Anxiety), HADS-D (Hospital Anxiety and Depression Scale – Depression), PHQ-15 (Patient Health 
Questionnaire 15), MINI (Mini-International Neuropsychiatric Interview) 

  



Investigating methods of diagnosis – Identifying FCD: a proposed diagnostic risk model 

145 

 

 

Memory symptom self-report 

Two non-FCD participants denied memory problems; no FCD participants denied memory problems. 

FCD participants reported a longer duration of symptoms than patients without FCD (median 3 yrs 

(IQR 1-5) vs 1.75 yrs (IQR 1-2.5).  

Similar proportions of FCD (25 (19%)) and non-FCD (14 (22%)) groups met criteria for Subjective 

Memory Complaint as ascertained by a rating of ‘poor’ or ‘fair’ on a 5-point Likert scale (SMC Likert) 

in response to: ‘In general, how would you rate your memory?’. SMC Likert scores inversely correlated 

with age in the whole group (Spearman test, rho=-.54, p=<.01) and in the FCD group, but not in the 

non-FCD group (Spearman test, rho=.05, p=.9).  

Similar proportions of FCD and non-FCD groups (11/31 (35%) vs 4/18 (22%)) reported previously 

having an “excellent” memory responding to: “What did your memory used to be like?”.  

More FCD participants related the start of symptoms to a specific event, injury, or illness (49% FCD vs 

11% non-FCD). In the FCD group: adjustment to retirement, a stressful personal event, a bereavement, 

a fall; an anxiety disorder or another functional disorder (n=2); serious illness; medication; and elective 

medical/surgical treatment (n=2). In the non-FCD group: stroke; and medical illness.  

More FCD than non-FCD participants reported that others were more worried than they were about 

their memory (45% (14/31) vs 33% (6/18)), and more FCD than non-FCD participants believed their 

symptoms would get worse over time (45% (14/31) vs 33% (6/18)); neither difference was statistically 

significant after Bonferroni-Holm correction 

More FCD participants reported having a close family member with dementia (20 (65%)  vs 5 (28%)), 

or previous caring responsibilities or daily contact with a person with dementia (11 (35%) vs 2 (11%); 

neither difference reached significance after Bonferroni-Holm correction.  

Interaction and language 

Only 8 participants were accompanied by another adult during the research assessment (4 FCD, 4 non-

FCD), but significantly more FCD participants had attended the pre-study clinical appointment alone 

(15/31(48%) vs 2/18(11%) of non-FCD participants) (Chi-square p<.01).  
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FCD participants, when asked: “Tell me about the problems you have been having?”, spoke without 

interruption for a median time of 124 seconds (IQR 80 – 168), significantly longer than non-FCD 

participants who spoke for a median time of 42 seconds (IQR 28-55) (Mann Whitney test, corrected p 

<0.01) (Figure 2). FCD participants described a mean of three cognitive complaints/symptoms 

compared with one in the non-FCD group (p<.01), and were more likely to describe one or more 

specific examples of cognitive failure than non-FCD participants (p=.01) (Box 1 for examples). There 

was no significant difference between the rate of successfully answering both parts of a compound 

question between FCD and non-FCD participants (26/31 (84%) vs 11/18 (61%)).  

Figure 2 - Duration of response: 'Tell me about the problems you've been having?' 
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Box 1. “Tell me about the problems you have been having?” 

Participants without FCD reference diagnoses: 

“I don't know. I have a bad memory. I always check with [my husband]”  

77-year-old woman 

“My daughter says I don't remember her shifts. Other than that, my memory's fine.”  

79-year-old woman 

 

Participants with FCD reference diagnoses: 

“It’s forgetfulness. For example, I forgot the name of the doctor I saw in clinic - Dr [X] - I 

had to check his name. It is frustrating. I will watch a film and think 'who is that actor?’. For 

example, I was watching a film called ‘Pimpernel Smith’ and I couldn't remember the actor 

in it – it’s Lesley Howard of course! I can remember things from 40-50 years ago or even 4-

5 years ago. Sometimes I struggle with finding words. The other day I went out to meet a 

pal - I took my jacket off and thought I had lost my wallet - but I had just put it on the side.”  

74-year-old man 

“I wonder around the house trying to remember what I'm looking for. I'm bad on names, 

even with people I know well. I have difficulty calculating in recipes eg to make a recipe for 

4 for 8 people. And yesterday my son asked where the nearest ATM and I couldn't 

remember but it came back to me later. Things often come back later on. I went to collect 

the Christmas tree at Christmas time and when I reached a fork in the road I couldn't 

visualise which way to go…”  

80-year-old woman  
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Report of cognitively engaging activities 

When asked to describe typical daily activities, 13/31 (42%) FCD participants and 2/18 (11%) non-FCD 

participants described cognitively engaging activities (fisher test, corrected p=.45): office work, 

reading, academic study, and administrative tasks in the FCD group; reading and playing piano in the 

non-FCD group.  

There was no difference between FCD and non-FCD participants in ability to recall details from a 

recently-watched specific television programme or movie (8/31 (26%) vs 3/18 (17%)), or in detailed 

recall of books, magazines, or newspapers (7/31 (23%) vs 3/18 (17%)). Non-FCD participants were 

more often unable to recall the name of a book they were currently reading (10/18 (56%) vs 7/31 

(23%) FCD participants) but this was not significant (fisher test, corrected p=.45). 

When asked “can you tell me what has been happening in the news?”, FCD participants tended to 

describe events with evidence of some cognitive engagement (rather than just broad naming of 

topics), compared with non-FCD participants, but this was not statistically significant (11/31 (35%) vs 

2/18 (11%)). Similar proportions of FCD and non-FCD participants reported no awareness at all of 

current news (5/31 (16%) vs 5/18 (28%)).  

Multifactorial memory questionnaire 

FCD participants had significantly lower MMQ-Satisfaction scores and MMQ-Ability scores than non-

FCD participants, and reported greater use of memory strategies, but only for MMQ-Ability was this 

difference significant after correction for multiple comparisons.   

Cognitive tests 

Mean MoCA score was 22 in the FCD group and 20 in the non-FCD group (t-test corrected p=1). 

Differences in orientation score and time taken to draw a wire cube were no longer significant after 

correction for multiple comparisons. FCD and non-FCD participants achieved similar scores in Luria 3-

step and Interlocking fingers tests. 

Exploratory analyses were performed to identify patterns of internal inconsistency within cognitive 

tests. Individual participants tended to score similarly across the board; i.e. those who performed well 

performed well in all tests; those who performed in the impaired range did so throughout, regardless 

of reference diagnosis. Perseverations on verbal fluency were more frequent in non-FCD participants 
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(7/31 and 8/18), not reaching significance. No participant scored better on delayed recall than 

registration.  

There was no significant difference in overall failure rate or in the proportion of either ‘invalid’ or 

‘severe impairment/dementia’ profiles on the Medical Symptom Validity Test (Figure 3). That is, 

participants in both FCD and non-FCD groups had invalid profiles, and participants in both groups had 

‘severe impairment/dementia’ profiles.  

Figure 3 - MSVT results by reference diagnosis 
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Psychiatric symptoms and diagnoses 

FCD participants had significantly higher scores on both anxiety and depression subscales of the HADS. 

In the MINI diagnostic interview, significantly more FCD participants met criteria for at least one 

current psychiatric diagnosis (19 (68%) vs 1 (11%), Chi-square test, corrected p<.01).  

In the non-FCD group, two participants met criteria for current major depressive disorder.  

In the FCD group, 13 met criteria for primary diagnosis of current major depressive disorder, of whom 

eight also met criteria for an anxiety disorder (panic disorder, social anxiety disorder, generalised 

anxiety disorder). Six met criteria for primary diagnosis of an anxiety disorder (panic disorder and 

generalised anxiety disorder). One reported a previous episode of hypomania. Three endorsed passive 

suicidal thoughts, but were assessed as being at low risk of suicide.  

Two FCD participants became tearful in discussion of bereavements but did not meet criteria for any 

psychiatric diagnosis. Of note, although no participants met DSM 5 criteria for Obsessive Compulsive 

Disorder (OCD), one participant described previous severe OCD and several others were noted by the 

researcher to describe obsessional thought structures and compulsive cognitive processes which were 

not detected by the study measures. Indeed, we note a lack of suitable measures to capture this 

clinical observation; an area for further research.   

Sleep and physical symptoms 

FCD participants reported poorer sleep than non-FCD participants, globally and on all subscales of 

the PSQI except for sleep latency, sleep disturbance, and use of sleep medication; only on the sleep 

efficiency subscale did this difference remain significant after Bonferroni-Holm correction (Mann 

Whitney, corrected p<.01).  

FCD participants endorsed more physical symptoms than non-FCD participants on PHQ-15: 

noteworthy given the younger age of the FCD participants (a mean of 5 vs. 2 symptoms in the non-

FCD group, t test, corrected p<.01).  
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Predictive models for FCD reference diagnosis 

On multiple logistic regression analysis, decreasing age and increasing duration of spoken response 

were both associated independently and significantly with FCD [age in years beta=-0.23, SE=0.09, 

OR=0.79 (95%CI 0.67-0.95), duration of response in seconds beta=0.03, SE=0.01, OR=1.03 (95%CI 1-

1.05)]. The model explained 74% of the variability in diagnosis (Nagelkerke’s pseudo R2) with a 

sensitivity of 90%, specificity of 83% and accuracy of 80% and an area under the ROC curve in the 

observed data of 0.94. HADS depression and anxiety scores and PHQ-15 scores were no longer 

significant in multiple regression in this small sample.  

Receiver-operating curves comparing the performance of this model with predictive models based 

solely on age, solely on duration of response, and solely on MoCA score, are illustrated in Figure 4.  

An alternative model was calculated with a view to clinical utility, using optimum cut points for age 

(<74 years) and duration of spoken response (>67 seconds). A logistic regression model using these 

binary classifiers explained 63% of variability in diagnosis (Nagelkerke’s pseudo R2), and produced 

odds ratios favouring diagnosis of FCD of 34.8 for age < 74 years (95%CI 29.1-41.5) and 7.48 for 

duration of spoken response > 67 seconds (95%CI 7.31-7.64); this model had a sensitivity of 93%, 

specificity of 78%, accuracy of 88% and area under the ROC curve of 0.91 in the observed data.  
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Figure 4 - model performance 

 

 

Discussion 

In this study, a robust expert panel consensus process identified probable Functional Cognitive 

Disorder in 63% of the 49 patients with cognitive symptoms recruited to the study. This sample of 

‘borderline’ cases, excluding those with dementia, may not be representative of all new cognitive 

presentations in the population. Nevertheless, the proportion of probable FCD diagnoses was 

consistent with prevalence figures identified in our previous meta-analysis of memory clinic patients 

(in which, of the 47% of 12 000 patients who did not receive diagnoses of dementia, 51% received 
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diagnoses in keeping with FCD and 28% descriptive diagnoses of MCI)306. Functional cognitive disorder 

appears to be a common cause of cognitive symptoms.  

Despite these consistent empirical observations, functional cognitive disorders remain under-

recognised, or under-reported, in real-world clinical practice. Of the 31 FCD participants in this study, 

only 17 (54.8%) had received a clinical diagnosis of, or descriptive diagnosis in keeping with, a 

functional disorder. The remaining 14 had been described in clinic letters as having ‘subjective 

cognitive impairment’ or similar, ‘mild cognitive impairment’, or described in terms of likely absence 

of disease. One could speculate on how acceptable a ‘missed’ diagnosis rate of 45.2% would be in 

other expert medical or psychiatric clinics. We suggest that the wide and varied range of diagnostic 

descriptions used by clinicians for this group of patients with cognitive symptoms but not dementia 

(Table 2) reflects the inadequacy of research terms such as MCI and SCD; clinicians quite appropriately 

look instead to multiaxial formulations in attempts to address issues of multiple aetiology and 

uncertainty.  

This study suggests that not only is FCD a common cause of symptoms, but that it can be confidently 

identified on the basis of positive clinical features of internal inconsistency.  

The most striking feature predicting FCD in the research assessment was longer duration and greater 

degree of detail of participants’ response to an open question. Participants with an FCD reference 

diagnosis, when asked: “Tell me about the problems you have been having?”, spoke without 

interruption for on average three times longer than those without FCD. This supports findings of 

conversation analysis studies215, but crucially also demonstrates utility of these factors not only in 

selected patients with definite FCD but in an unselected ‘real’ clinical cohort.  Moreover, our study 

suggests that these techniques do not require special technology but are accessible as part of simple 

clinical assessment, supported only by a clock.  

‘Duration of spoken response’ is at core a proxy marker of internal inconsistency between perceived 

and observed function. While the person with FCD perceives amnestic, severe attentional difficulties 

and cognitive ‘struggle’, their detailed and linguistically intact description of their difficulties and past 

cognitive lapses demonstrates: preserved episodic memory function, ability to maintain attention, 

and, often, sophisticated use of language and information. That is not to say that people with FCD do 

not have genuine cognitive difficulties in these areas. Rather, we suggest that the ‘automatic’ nature 

of the task of relaying their difficulties and experiences allows them to circumvent processes (not yet 
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clearly understood) which cause processes akin to ‘choking’ during more deliberate cognitive tasks. 

Similar clinical signs of inconsistency are key in the diagnosis of other forms of functional neurological 

disorder. For example, in Hoover’s sign, leg weakness resolves or improves when attention is shifted 

to moving the contralateral leg.  

Duration of spoken response reflects additional factors likely to increase specificity to FCD. Detailed 

spoken response requires intact language function, contrasting with early disruption and semantically 

impoverished language in neurodegenerative diseases373, and reflects the metacognitive evaluation 

of a cognitive problem, also reflected in FCD participants’ lower memory satisfaction and ability MMQ 

scores.  

Although internal inconsistency is key to FCD diagnosis, it is important that we look for internal 

inconsistency in the right places. Internal inconsistency within cognitive tests, including in a forced-

choice performance validity test, was less helpful in predicting FCD in this study. Some participants 

with FCD scored consistently highly and others consistently poorly; cognitive scores did not 

significantly differ between FCD and non-FCD participants. Another study of neuropsychological test 

profiles in FCD found subtle deficits and similar performance to healthy controls: suggesting that these 

researchers examined patients from the former ‘high-performing’ FCD category190. FCD with 

‘objective’ cognitive impairment (i.e., poor performance on cognitive tests) is poorly described in the 

FCD literature, and yet consists a group at particular risk of misdiagnosis. Our study suggests that 

cognitive tests, including performance validity tests, appear largely unhelpful in the diagnosis of FCD.  

The other significant predictive variable for FCD in this study was younger age; advancing age being 

the largest risk factor for neurodegenerative disease.  

Presence of symptoms of anxiety and depression, and DSM 5 psychiatric diagnoses, were associated 

with FCD in this study, but were not significantly predictive on multiple regression, being strongly 

inversely related to age. Symptoms of depression and anxiety are recognised associations with FCD 

and subjective cognitive decline306, but are also common features of neurodegenerative disease374,375. 

Our findings support a recommendation that diagnosis of FCD should not rest solely on presence of 

anxiety or depression in the absence of crucial diagnostic features of internal inconsistency.  

However, more detailed phenomenological inquiry into the nature of the experience of cognitive 

failure in FCD may be a fruitful avenue for future research. For example, we observed descriptions of 
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obsessive-compulsive patterns of thinking in FCD participants who did not satisfy DSM 5 criteria for 

diagnosis of OCD. Better description and measurement of these phenomena may help both in 

diagnosis and in generating accurate models of mechanism of cognitive impairment in FCD.  

Some previously-suggested predictors did not emerge from this study as we might have expected. 

Recruitment was cut short by the COVID-19 pandemic, and it seems likely that small sample size will 

have led to false negative errors in some comparison variables. For example, we did not find 

statistically significant differences between those reporting a prior excellent memory, those reporting 

that others were more worried than themselves, who had previous contact with a person with 

dementia, reporting detail of television watching, or being able to respond to a compound question.  

Strengths of the study include the rich data set, painstaking reference diagnosis process, and 

engagement with the ‘real world’ problem of how to distinguish FCD not from clear-cut dementia but 

from the ‘grey area’ of prodromal neurodegenerative disease and other causes of mild and subjective 

cognitive symptoms. We acknowledge the possibility that reference diagnoses may have been 

influenced by clinical features overlapping with research measures interrogated for diagnostic 

specificity, although this was avoided as far as practicable with blinding.  Longitudinal follow-up and 

replication are important next steps. 

In conclusion, we suggest that the predictive methods described in this study are an important move 

towards parity of esteem for FCD: an important differential diagnosis in the investigation of possible 

neurodegenerative disease, and a definable target for clinical trials.   
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Conclusion 

The large number and variety of terms used to describe cognitive symptoms not caused by disease 

has contributed to such conditions being viewed as footnotes in the story of the relationship between 

neurodegenerative diseases and clinical dementia syndromes. Different terms come with different 

aetiological and prognostic implications – depressive pseudodementia, subjective memory 

impairment, subjective cognitive decline, ‘worried well’ – all of which may have some element of 

validity. However as demonstrated in the systematic review which opens this thesis, if we take a step 

back from this tangled mass of overlapping terminologies it becomes apparent that the burden of 

morbidity associated with functional cognitive disorders (FCD) is not a minor problem but a major one.  

Functional cognitive disorders, as defined in the first paper in this thesis and later in the appended 

diagnostic criteria paper308, are present in around a quarter of those patients presenting to memory 

clinics. Moreover, this systematic review and clinical study demonstrate that these patients are not 

‘well’ in any sense, but have high levels of psychiatric comorbidity, physical symptoms, poor sleep, 

and are worried and distressed by their cognitive difficulties.  

Cognitive symptoms, and experiences of brief cognitive failures, also occur frequently in healthy 

adults. Many of us evaluate our own memory as poor. Indeed, the sort of lapses that healthy adults 

endorsed in our survey are also the sorts of symptoms FCD patients describe in clinic.   

Some key features differentiate normal experiences from those described by people with FCD. First, 

there is a problem with expectations: patients are distressed and concerned about cognitive lapses, 

perceive that they are of a nature and severity outwith normal experience, and predict that these 

experiences are a harbinger of future loss of function. Secondly, it appears that increased self-

monitoring, and abnormal attentional focus during cognitive tasks becomes problematic: dialling up 

the perception of failure but also, importantly, leading to impaired performance. These mechanistic 

themes are in keeping with current predictive processing models of FND376, and of cognitive symptoms 

in functional neurological disorders (including ‘brain fog’)9.  

And yet, while review of clinical descriptions suggests common features of abnormal expectations, 

self-monitoring, and attentional focus, functional cognitive disorder(s) can also be described in the 

plural, as a heterogeneous group of clinical conditions.  
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The extent to which we describe FCD(s) as one thing or many things, depends in part on context. There 

are certainly common themes, as just mentioned, and perhaps in many cases a ‘final common 

pathway’ of expectation and abnormal monitoring perpetuating symptoms. But perhaps most 

importantly, as a single entity, ‘functional cognitive disorder’ accounts for an epidemiologically 

meaningful 24% of memory clinic presentations – a disorder of this scale cannot be ignored and 

requires clinical and research attention. In contrast, the range of terms previously used (as listed in 

Table 1 of ‘Functional cognitive disorders – a systematic review’, page 18 of this thesis) can be said to 

have contributed to this disorder or group of disorders remaining almost invisible in 

neurodegenerative disease research.  

It is therefore generally helpful to think of FCD as a group of overlapping disorders with common 

features, including internal inconsistency and reversibility. However, in developing a more detailed 

understanding of mechanism it will be important to acknowledge and address heterogeneity. A range 

of subtypes can be described: 

A minority of those meeting proposed FCD diagnostic criteria would previously have been described 

as ‘worried well’; that is, individuals who either have non-pathological worry about future dementia 

and who may have noticed normal cognitive lapses, but who are fully reassured after assessment. At 

another extreme however are those who have unassuageable illness anxiety (previously 

hypochondriasis) about dementia or other brain disease, and who have altered their activities due to 

this concern.  

Another group have a relatively ‘pure’ functional cognitive disorder. In this group, abnormal 

metacognition is prominent; in an inversion of the attitude generally seen in those with 

neurodegenerative disease, they perceive greater impairment than their observed function indicates. 

But as time goes on, ‘cogniphobic’ avoidance of cognitively challenging or risky activities contributes 

to withdrawal from domestic and employment responsibilities, producing disability and compounding 

distress. Recent research suggests that these individuals are accurate in their assessment of 

performance on individual small tasks (local metacognition) but perceive that they are overall more 

impaired than evidence suggests (global metacognition)377. This complements our findings in healthy 

adults, who reported frequent lapses and imperfect memory yet were not unduly concerned about it. 

Accepting that we often fail, and that this is normal and not a personal fault, may be an important 
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component of healthy appropriate cognitive function; and might be susceptible to manipulation via a 

range of psychotherapy modalities.   

Others have inattentive cognitive symptoms as a ‘side effect’ of other symptoms (in functional 

neurological disorder; or after mTBI or viral illness, for example); or episodes of dissociation leading 

to poor registration of new information and perceived memory problems. Current experience in the 

‘long COVID’ clinic echoes experience with those with persistent cognitive symptoms after mild head 

injury, and one possible interpretation is that volume of symptoms – any symptoms – might draw on 

our limited attentional resource so producing poor concentration and inattentive lapses.  

While the physical components of ‘fight or flight’ are well-recognised, it is relevant to note here that 

there is also a cognitive component to autonomic arousal and/or panic. Tearfulness and autonomic 

arousal, with a reported ‘mind blank’ or ‘can’t do it’ experience during cognitive testing contributes to 

poor test performance in many people with FCD, and is the primary cause of symptoms in some.  

Another presentation which is prominent in clinic but which seems poorly detected and measured in 

research relates to obsessional symptoms and compulsive internal cognitive processes. These can be 

detected by asking people in detail about their experiences and responses during and in response to 

perceived cognitive failures: ‘Exactly what happens when you forget?’. Descriptions of prolonged 

internal repetition, calculations, self-testing suggest an obsessional component, as do reports of 

grossly excessive record-keeping or prompt-setting. It seems likely that in some individuals, these 

obsessional symptoms can contribute to a ‘vicious cycle’ of increased self-monitoring, perceived or 

predicted failure, and anxiety, leading in some cases to major interference with task performance.  

Finally, cognitive symptoms caused by depression will often meet proposed FCD criteria. However, 

although as noted in the initial review paper of this thesis, older patients with profound cognitive 

impairment mimicking dementia (previously described as ‘depressive pseudodementia’) often have 

poor outcomes and are more likely to progress to dementia even after resolution of the mood episode. 

Many of such patients, with severe depression, will at presentation lack internal inconsistency and so 

not meet FCD criteria. Others may meet criteria, but a cautionary approach should be taken regarding 

prognosis, with close follow-up. This may be one group in whom demonstrably functional cognitive 

symptoms may be part of the early prodrome to a dementia syndrome. In the majority of those with 

FCD and depression, however, mild mood symptoms may be either a contributor or secondary 

consequence of the cognitive symptoms.  
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This non-exhaustive list of descriptions of FCD subtypes illustrates some of the heterogeneity in this 

group. A range of common features – primarily inattentive symptoms, negative self-evaluation, and 

frequent comorbidity – support a view that in many cases there is a ‘final common pathway’ through 

which altered self-evaluation and expectation produce altered behaviour, producing cognitive 

symptoms and impaired performance. A simple representation of this process can be seen in Figure 

1. Essentially, a range of behavioural, biological, and environmental factors might reduce the available 

attentional resource for any specific task; resulting in failure, or a cognitive ‘lapse’. A consequent 

prediction of future failure and decline contribute to a range of unhelpful cognitive and behavioural 

processes, further depleting attention, and creating a ‘vicious cycle’ of effortful, fatiguing, and 

inefficient cognitive activity. This schematic builds on previous work by Teodoro et al9, and is informed 

by clinical experience as well as observations made during this research.  

Figure 1 - Proposed final common pathway and multiple contributory mechanisms in the genesis of FCD

 

Schema like this (Figure 1) are helpful in that they allow for multiple aetiological contributors but also, 

crucially, can help in explaining the diagnosis to patients and in identifying targets for treatment – for 
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example, optimising management of physical symptoms, treating depression, reducing excessive 

note-taking or prompt-reliance, and addressing social or employment difficulties. Further, 

experimental, work is needed to support this model. 

Recognising and disentangling multiple potential contributory mechanisms will be crucial in designing 

future research into mechanisms of and treatments for FCD.  Multiple contributory mechanisms might 

best be identified not only in the neurodegenerative disease arena, but also in samples of people who 

have symptoms after mild head injuries, with persistent symptoms after COVID-19, and in general 

psychiatry and general practice samples.  

The next important part of this thesis was examination of which tools may be helpful, or less helpful, 

in positively identifying FCD.  

As evident from our clinical study of a ‘real life’ sample, recruited from memory and neurology clinics, 

people with FCD do not all score highly on cognitive tests (although some do); many score below 

conventional impairment thresholds. This is an important finding to emphasise, as previous studies 

have examined FCD only in patients who score highly on cognitive tests5,6; also a possible confounder 

to important observations about interaction and language. In my opinion, as we move forward with 

FCD research, it will be important to recognise and include this impaired group in research. People 

with FCD who score poorly on tests (likely a frequent cause of non-progressive MCI) are at risk of 

misdiagnosis, iatrogenic harm, and inappropriate inclusion in clinical trials.  

An important part of this study was looking for positive clinical features of FCD; specifically, positive 

features of internal inconsistency. We sought a cognitive ‘Hoover’s sign’ which might be similarly 

sensitive and specific to the presence of FCD even in the comorbid presence of disease. We initially 

suggested, including in the diagnostic recommendations1, that patterns of internal inconsistency 

within cognitive tests might be helpful. However, while it is possible that these sorts of inconsistencies 

might be detected in more in-depth cognitive testing batteries, grossly inconsistent patterns were not 

helpful in my clinical study. Indeed, on reflection, performance validity tests (PVTs) are specifically 

designed to identify internal inconsistency; and both my systematic review of failure rates in clinical 

populations and my clinical study suggest that these are not helpful in identifying FCD, being neither 

sensitive nor specific.  
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However, we did identify strongly predictive clinical evidence of internal inconsistency. In line with 

previous research in unimpaired FCD compared with neurodegenerative disease, people with FCD 

gave significantly longer and more detailed responses to an open question about the nature of recent 

difficulties. The long and detailed response demonstrates intact episodic memory, preserved drive to 

communicate, intact language function, and a degree of metacognitive engagement and oversight 

that is absent in those with neurodegenerative disease and other causes of cognitive impairment, who 

tend to dismiss the suggestion of a problem.  A log regression model using duration of response 

greater than 67 seconds and age under 74 years produced similar sensitivity and specificity to Hoover’s 

sign in the diagnosis of functional weakness.   

There were limitations to this research, and particularly to the clinical study, which was terminated 

early because of COVID-19 and therefore had a smaller-than-anticipated sample size. I hope to test 

the models and measures that were helpful in this study in new clinical groups; first, in patients with 

cognitive symptoms in long-COVID, of whom we suspect a proportion may have FCD.  

This thesis has described Functional Cognitive Disorders in the context of differential diagnosis of 

neurodegenerative disease. I hope that some of the work produced in collaboration with this others 

as part of this thesis has helped to start to put FCD on the map in clinical practice and 

neurodegeneration research.  

However, description is only a beginning. Much more research is needed, a) to identify the key 

pathological mechanisms of FCD, and then to identify ways of measuring and manipulating these; and 

in tandem b) to develop evidence-based treatments for FCD. I am aware that colleagues have 

embarked on research aiming to manipulate metacognition in FCD; others are trialling Acceptance 

and Commitment Therapy and Cognitive Behavioural Therapy as treatments. These are exciting 

developments, and I look forward to future collaborations and the development of FCD research 

networks to help move this work forward in an efficient way.  

Finally, an important priority for all undertaking research into FCD should be the question of how we 

might identify FCD or FCD-like profiles in big datasets. Any examination of cognitive disorders requires 

that we attend to and address (in planning and interpretation of results) the likelihood that cognitive 

symptoms and impairment are caused by FCD in a subset of participants, influencing the trajectory of 

symptoms and any interpretation of biomarkers.  



Conclusion 

162 

 

Ultimately, I hope that further developing these diagnostic profiles, moving towards experimental 

research into mechanism will allow us to develop effective treatments so that we can work to lessen 

the considerable morbidity associated with these common conditions. 
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The five appended papers were completed and published during the term of the PhD. Some are 

specifically relevant to functional cognitive disorders; the others to functional neurological disorders 

more broadly. Here I explain the relevance of each project, and my contribution: 

Ball H, McWhirter L, Ballard C, Bhome R, Blackburn D, Edwards M, 

Fleming S, Fox N, Howard R, Huntley J, Isaacs JD, Larner AJ, Nicholson 

TR, Pennington CM, Poole N, Price G, Price JP, Reuber M, Ritchie C, 

Rossor MN, Schott JM, Teodoro T, Venneri A, Stone J, Carson A 

Functional cognitive disorder: dementia’s blind spot. Brain. 2020 

October; 142(10):2895-2903 

My initial systematic review (‘Functional cognitive disorder – a systematic review’) identified that 

variation in terminology and diagnostic criteria was an important obstacle to FCD. The aim of this 

following multi-author paper was to bring together researchers from both functional disorder and 

dementia research arenas in order to establish, by consensus, a set of working diagnostic criteria for 

use in clinical practice and research.  

I contributed equally alongside first author Harriet Ball and senior author Alan Carson in generating 

the concept for this paper, and collaborated on the early revisions of the manuscript. The process of 

working on this paper provided good opportunities for professional networking, and specifically 

allowed co-authors less familiar with the FCD concept to see common ground and advantages in the 

prospect of improved recognition of FCD.  
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McWhirter L, Miller N, Campbell C, Hoeritzauer I, Lawton A, Carson A, 

Stone J. Understanding foreign accent syndrome. Journal of Neurology, 

Neurosurgery & Psychiatry. 2019 Nov 1;90(11):1265-9. 

This paper describes the unusual clinical presentation of Foreign Accent Syndrome (FAS) – new onset 

of a ‘foreign’ accent – which was previously largely attributed to brain injury or disease. This has a 

cognitive component – often including abnormalities of language – and people with this symptom 

commonly also have cognitive complaints. We surveyed, and in some cases collected audio samples 

of voice, from people who self-identified as having FAS. We analysed the data (in collaboration with 

Professor Nick Miller, speech pathologist at Newcastle University) and found that many of the cases 

in this study were most likely to represent functional disorders. We were able to outline some key 

positive features suggesting the internal inconsistency supporting a functional diagnosis.  

I collaborated on study conceptualisation, I designed and distributed the survey, analysed the survey 

data, and wrote the initial drafts of the manuscript, which underwent review and revisions 

collaboratively with all authors. This was a great experience of collaboration with the speech language 

pathology profession. We were able to identify from this work that there was a lot of variation in 

experience and confidence in speech language therapists with regards to assessment and treatment 

of functional speech and communication disorders. This work encouraged us to proceed to the 

subsequent development of consensus recommendations in this area. 
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Baker J, Barnett C, Cavalli L, Dixon L, Dietrich M, Duffy JR, Elias A, Fraser 

DE, Freeburn JL, Gregory C, McKenzie K, Miller N, Patterson J, Roth C, 

Roy N, Short J, Utianski RL, van Mersbergen M, Vertigan A, Carson A, 

Stone J, McWhirter L. Management of Functional Communication, 

Swallowing, Cough, and Related Disorders: Consensus 

Recommendations for Speech and Language Therapy. (Prepared for 

submission for publication)  

This is a set of consensus recommendations for the assessment and management of speech and 

communication disorders, which may overlap with functional cognitive symptoms. The target 

audience is speech and language professionals who may not have experience and confidence in 

managing functional neurological disorders. The ‘short version’ is attached; our intention is that a full 

version, which is comprehensive and detailed, will be available online to readers of the target journal.  

As senior author, I collaborated equally with Jon Stone, Alan Carson on the concept and with Jan Baker 

on the initial concept, plan, and selection of co-authors. I substantially led initial and subsequent 

versions of the manuscript. I managed the adapted Delphi process through a system of online survey 

and email responses to drafts, ensuring that all co-authors views were represented. This was a positive 

experience of international collaboration with a large number of authors. 
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McWhirter L, Hoeritzauer I, Carson A, Stone J.(2020). Functional 

neurological disorder and personal injury. Journal of Personal Injury 

Law, Vol. 2, pp. 115-126 

and 

van Gils A, Stone J, Welch K, Davidson LR, Kerslake D, Caesar D, 

McWhirter L, Carson A. Management of mild traumatic brain injury. 

Practical neurology. 2020 May 1;20(3):213-21. 

These papers are general reviews of aspects of functional neurological disorders written for readers 

who do not necessarily have specific interest or expertise in FND. These have all been positive 

experiences and open opportunities for discussion and collaboration outside of this small research 

field. Most importantly it is hoped that continuing to put effort into papers like this, alongside original 

research, might improve the quality of treatment available to the many people with FND (or mild TBI) 

who are unable to access specialist services.  

I planned and wrote the Journal of Personal Injury Law paper, the other authors providing comments 

and contributing to subsequent revisions. I contributed a section on management of cognitive 

symptoms and later substantially revised an early draft of the Management of mild traumatic brain 

injury paper to enable resubmission and acceptance for publication.  
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Functional cognitive disorder: dementia’s blind
spot

Harriet A. Ball,1 Laura McWhirter,2 Clive Ballard,3 Rohan Bhome,4

Daniel J. Blackburn,5 Mark J. Edwards,6 Stephen M. Fleming,7 Nick C. Fox,8

Robert Howard,4 Jonathan Huntley,4 Jeremy D. Isaacs,6,9 Andrew J. Larner,10

Timothy R. Nicholson,11 Catherine M. Pennington,2 Norman Poole,9 Gary Price,12

Jason P. Price,13 Markus Reuber,5 Craig Ritchie,2 Martin N. Rossor,8 Jonathan M. Schott,8

Tiago Teodoro,6,14 Annalena Venneri,5 Jon Stone2 and Alan J. Carson2

An increasing proportion of cognitive difficulties are recognized to have a functional cause, the chief clinical indicator of which is intern-

al inconsistency. When these symptoms are impairing or distressing, and not better explained by other disorders, this can be conceptual-

ized as a cognitive variant of functional neurological disorder, termed functional cognitive disorder (FCD). FCD is likely very common

in clinical practice but may be under-diagnosed. Clinicians in many settings make liberal use of the descriptive term mild cognitive im-

pairment (MCI) for those with cognitive difficulties not impairing enough to qualify as dementia. However, MCI is an aetiology-neutral

description, which therefore includes patients with a wide range of underlying causes. Consequently, a proportion of MCI cases are due

to non-neurodegenerative processes, including FCD. Indeed, significant numbers of patients diagnosed with MCI do not ‘convert’ to de-

mentia. The lack of diagnostic specificity for MCI ‘non-progressors’ is a weakness inherent in framing MCI primarily within a deter-

ministic neurodegenerative pathway. It is recognized that depression, anxiety and behavioural changes can represent a prodrome to

neurodegeneration; empirical data are required to explore whether the same might hold for subsets of individuals with FCD. Clinicians

and researchers can improve study efficacy and patient outcomes by viewing MCI as a descriptive term with a wide differential diagno-

sis, including potentially reversible components such as FCD. We present a preliminary definition of functional neurological disorder–

cognitive subtype, explain its position in relation to other cognitive diagnoses and emerging biomarkers, highlight clinical features that

can lead to positive diagnosis (as opposed to a diagnosis of exclusion), and red flags that should prompt consideration of alternative

diagnoses. In the research setting, positive identifiers of FCD will enhance our recognition of individuals who are not in a neurodegener-

ative prodrome, while greater use of this diagnosis in clinical practice will facilitate personalized interventions.
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Overlapping definitions
Functional cognitive disorder (FCD) refers to complaints of

persistent problematic cognitive difficulties, when accompa-

nied by positive features termed ‘internal inconsistency’ (Box

1), and which are not better explained by another disorder

e.g. a neurodegenerative disease process (Box 2). This is rele-

vant to all clinicians to whom such patients present, includ-

ing in general practice, gerontology, neurology, psychiatry

and others. FCD is likely common but is rarely diagnosed,

perhaps in part because such patients usually concurrently

meet descriptive criteria for either mild cognitive impairment

(MCI), or subjective cognitive decline (SCD). MCI is a syn-

drome involving objective cognitive decline greater than

expected for age that does not interfere with activities of

daily life (Albert et al., 2011). SCD describes subjective con-

cern regarding decline in cognitive abilities without evidence

of objective cognitive deficit (Howard, 2020; Jessen et al.,

2020). Conceptually, both SCD and MCI are heterogeneous

concepts and include subjects with a variety of underlying

causes (Blackburn et al., 2014), including neurodegenerative

diseases, medical or psychiatric diagnoses, medication and

alcohol or other recreational drug effects, and FCD

(Fig. 1A). However, in practice, the majority of research

involving MCI and/or SCD has been predicated on a linear

progression from SCD through MCI to dementia, which is

problematic if most of these patients do not in fact have

underlying neurodegenerative disease.

Box 1 Internal inconsistency

Internal inconsistency is the ability 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. Therefore, the individual components required to execute the task are intact, but there is difficulty

engaging them at the appropriate intensity or duration on demand. We also considered whether a patient’s tendency to give ‘approximate

answers’ should be used as an example of internal inconsistency. This may reflect differences in automatic versus explicit processing. This is

not the same as simple fluctuation over time, which can be observed in many other processes (such as delirium, Lewy body disease, etc.).

Finally, internal inconsistency needs to be demonstrated within a particular cognitive domain. Do not superficially take a cognitive screen

summary score in the normal or mild range, plus a patient with significant day-to-day impairment, to conclude this is FCD (rather, this

should be a starting point for exploring the particular cause of the day-to-day impairment).

Positive evidence of cognitive internal inconsistency can be demonstrated through any of the following:

(i) Where subjectively-reported cognitive difficulties, and/or low standardized cognitive test scores, directly contrast with:

(a) Conversational abilities observed during interview (Alexander et al., 2019).

(b) Reported activities, such as being involved in a cognitively demanding occupation; or difficulties only occurring in particular situations.

(c) Collateral history suggesting concern is significantly higher in the individual than their supporter (including the ‘attended alone’ sign)

(Bharambe and Larner, 2018b).

(ii) Specific patterns within neuropsychological testing that indicate cognitive processes performing better when accessed less explicitly, e.g.

greater ability in delayed recall than initial registration of information.

Where examples such as the above are elicited, part of the diagnostic process should include pointing them out to the patient, and explain-

ing that they demonstrate a temporary block to accessing memories, rather than a persistent memory defect.

Research is ongoing to investigate whether impaired meta-cognition (the ability to reflect on and monitor cognitive processes) may contrib-

ute to cognitive internal inconsistency (Bhome et al., 2019b).

We also considered whether a patient’s tendency to give ‘approximate answers’ should be used as an example of internal inconsistency.

This tendency, the so-called Ganser syndrome, is poorly characterized in the literature, and care should be taken over what counts as an

‘approximate’ versus a ‘wrong’ answer. The key focus should be on a patient demonstrating normal and abnormal performance on the

same cognitive ability, without there being other mitigating factors that intervene (e.g. fluctuations in consciousness, psychiatric state, or a

significant headache).
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Biomarkers that predict Alzheimer’s pathology in particu-

lar, or neurodegeneration more generally (including but not

limited to MRI and PET, genetics, and blood or CSF meas-

urement of amyloid, tau and neurofilament) are already

finding utility in clinical trials and are increasingly used in

clinical practice. However, while biomarkers may provide

evidence for or against a diagnosis of Alzheimer’s disease, a

positive diagnosis of FCD on clinical grounds has a number

of potentially important complementary roles. First, patients

with FCD are likely to benefit from distinct strategies to help

with their symptoms. Second, having FCD may prove to be

an important exclusion criterion for clinical trials, or may

need to be taken into account when interpreting the results

of trials targeting Alzheimer’s pathology to reduce hetero-

geneity. Third, since a dual diagnosis of FCD and cognitive

impairment secondary to Alzheimer’s pathology is entirely

possible (indeed such dual diagnoses are common in other

areas of neurology), optimal treatment strategies may need

to focus both on FCD and Alzheimer’s pathology. And final-

ly, as we move to diagnosing patients ever earlier, communi-

cating biomarker results may precipitate FCD in individuals

who would otherwise not have manifest symptoms for some

time.

Patients with FCD are increasingly prevalent in tertiary

memory clinics (comprising 12–56% of new referrals) (Elsey

et al., 2015; Pennington et al., 2015a; Bharambe and

Larner, 2018a; Wakefield et al., 2018; Bhome et al., 2019a;

Pennington et al., 2019). Different case definitions may ex-

plain how some FCD case series score predominantly nor-

mally on objective cognitive testing, whereas others

underperform or demonstrate inconsistencies in some areas

of objective testing. Note that symptoms in FCD are not

feigned. Where tested, patients with functional disorders do

not consistently fail tests of performance validity or ‘effort’,

but may display impaired selective attention (Teodoro et al.,

2018). We encounter many patients who pass performance

validity testing but score 42 standard deviations below nor-

mal on standardized cognitive testing (i.e. falling into the

FCD/MCI overlap area on Fig. 1A). Population-based

Box 2 Diagnostic criteria for functional

neurological disorder: cognitive subtype
(i) One or more symptoms of impaired cognitive function.

(ii) Clinical evidence of internal inconsistencya.

(iii) Symptoms or deficit that are not better explained by another

medical or psychiatric disorderb.

(iv) Symptoms or deficit that cause clinically significant distress or

impairmentc in social, occupational, or other important areas

of functioning, or warrants medical evaluation.
aBox 1.
bPatients may have co-morbid medical or psychiatric disorders

as well as FCD.
cTo aid reliability for neurodegenerative research purposes, a

minimum of 6 months duration should be considered (refer to

text).

Specify if: with/without a linked co-morbidity (refer to text).

Figure 1 How FCD relates to other cognitive concepts. (A) Where FCD fits in relation to other key terminology used in the cognitive

clinic. ‘Objective cognitive impairment’ denotes low scores on standardized testing. ‘Subjective cognitive concern’ denotes an individual’s percep-

tion of their cognitive difficulties (note some patients with MCI and dementia lack insight). Patients with FCD account for a proportion of those

with MCI, and a proportion of those with SCD; rarely, those with FCD can meet criteria for dementia (i.e. severe enough to interfere with daily

function and independence). Crosses represent biomarkers for neurodegenerative conditions. Biomarkers are clustered most densely among

patients with dementia; a small number of true positive biomarkers also exist in the healthy population with neither subjective concerns nor ob-

jective impairment (indicating neurodegenerative tendency that has not yet manifested), and some will be false positives because a biomarker

with 100% specificity seems unlikely (see McWhirter et al., 2020 for further discussion). (B) Trajectories in FCD (adapted from McWhirter et al.,

2020). This illustrates the wide spectrum of potential trajectories within FCD, highlighting that some patients have considerable persisting

symptoms and impairment even after serial testing, whereas others return to baseline functioning. The causes of these divergent trajectories may

be explicable via co-morbidities or external factors, but often no such factors are identified. Disentangling this heterogeneity is an important

area for future research. The x-axis represents each lifetime; those who remain above the x-axis to the end of their lifetime have died from

other causes.
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identification of MCI cases may over-recruit individuals

with FCD, as they may be younger, more aware of research

opportunities and more open to recruitment efforts.

De-emphasizing the
inevitable expectation of
progression to Alzheimer’s
dementia
Understanding the prodromal phase of dementia is clearly of

great importance for elucidation of causal mechanisms and

development of novel interventions for Alzheimer’s path-

ology. However, a substantial proportion of individuals

with MCI will later return to normal cognitive function, or

maintain stable cognition, rather than showing progressive

deterioration. Neuropathological analyses of cohorts who

met MCI criteria before death show they are intermediate

between those with normal cognition and those with demen-

tia (Stephan et al., 2012). In highlighting such associations,

few reports focus on the substantial proportion of individu-

als with MCI whose brains are histologically normal

(Schneider et al., 2009; Abner et al., 2017). It is also difficult

to define a clear boundary between age-normative neuro-

pathological changes and the burden of neurodegeneration

that is required for cognitive impairment (Ferrer, 2012).

There are many reasons why autopsy studies might miss

very early neurodegeneration, such as subtle or not-yet-

understood pathologies, varying degrees of immunohisto-

chemical analysis and regional brain sampling (Nelson et al.,

2012). Regardless, these factors do not fully explain the phe-

nomenon of MCI in the presence of minimal or no brain

pathology. In addition, many individuals with demonstrable

neuropathological changes associated with Alzheimer’s disease

identified after death did not experience cognitive symptoms

in life (Latimer et al., 2017), raising the possibility that only a

proportion of the cognitive symptoms experienced by those

with neuropathology, might be caused by that pathology.

There is clearly a biological trajectory in Alzheimer’s dis-

ease, with the clinical syndrome usually preceded by an MCI

phase (Jack et al., 2010). However, it is important not to ex-

trapolate this backwards to assume that all or most subjects

with MCI are on this trajectory en route to dementia, be-

cause this downplays the importance of other (including

FCD) explanations for MCI. Many studies emphasize ‘con-

version’ to dementia (e.g. annualized conversion rates of

MCI to dementia), which implies a deterministic relationship

between MCI and Alzheimer’s dementia (as well as implying

an abrupt step-change). Biomarkers are increasingly being

used to identify risk of clinical progression on an individual

basis (van Maurik et al., 2019) but are, as yet, imperfect and

not always available; and in general there tends to be less

focus on the causes of cognitive symptoms in those who do

not progress to dementia. A population-based analysis that

tracked these changes over 7 years, found that 53%

remained as MCI cases, while 35% reverted to normal cog-

nition (Ganguli et al., 2019). A default assumption that neu-

rodegeneration underlies MCI may be reinforced amongst

clinicians and researchers who frequently interact with sub-

ject affected by established dementia (i.e. subjects who have

passed through MCI as part of a neurodegenerative trajec-

tory). In the wider population however, and especially in

older subjects, other non-neurodegenerative aetiologies and

multifactorial processes are likely to contribute significantly

(Petersen et al., 2014). Figure 1B (adapted from McWhirter

et al., 2020) illustrates how heterogeneous trajectories in

FCD can account for some of the abovementioned discrep-

ancy. Assumptions of progression may also contribute to

widespread public anxiety regarding the inevitability of

dementia.

Diagnosis and aetiology of
functional cognitive disorder
Typical clinical presentations of FCD most commonly focus

around memory impairment (often alongside attention and

concentration difficulties), often in the form of ‘memory per-

fectionism’ and mnestic block (Pennington et al., 2015b).

FCD less often involves non-amnestic cognitive functions

such as praxis, language, or executive function. Current data

suggest the typical age at onset of FCD is mid-life (therefore

overlapping with early-onset neurodegeneration)

(Pennington et al., 2015a; Bharambe and Larner, 2018a;

Wakefield et al., 2018), but this may in part reflect the com-

position of specialist clinics, with referral patterns influenced

by the increased likelihood of neurodegeneration in older

ages. As with people in the prodromal stage of neurodege-

nerative dementia, those with FCD are often understandably

anxious about their symptoms, are able to discuss their diffi-

culties and coping strategies, and can display mild but per-

sistent deficits (including those seen on objective

standardized cognitive tests, or as observed by others in the

general course of life), with few other clinical signs.

FCD definitions still lack consensus, hindering our under-

standing of prevalence particularly in community settings

(Stone et al., 2015), and hindering wider understanding and

acceptance of the diagnosis. Diagnostic difficulty around

FCD exists for several reasons. First, the presence of mnestic

concern, and the cognitive trajectory over the short term,

may look similar across FCD and early neurodegeneration.

Second, there is frequently co-occurrence of functional cog-

nitive symptoms alongside some combination of neurode-

generation, general medical, psychiatric or surgical

problems, or drug toxicity. In this context, the functional

symptoms may be secondary, in the form of a ‘functional

overlay’, although in the clinic setting it is often difficult to

differentiate this from the background cognitive symptoms

due to identified co-morbidities (including substances used).

Unfortunately, this distinction is not aided by research
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studies that often exclude people with mental health condi-

tions, despite their being very common in memory clinic.

Third, FCD symptoms often persist over time (Schmidtke

et al., 2008), so for example will still feature in MCI studies

that check for the persistence of symptoms. Longer-term out-

comes of FCD have not been thoroughly studied, although

the default assumption should be that affected individuals

have the same chance of later developing neurodegeneration

as the background population (without such an occurrence

indicating a ‘missed’ earlier diagnosis of neurodegeneration).

However, this does require empirical testing, because in cer-

tain contexts FCD could arise as a prodrome to neurodegen-

eration (as has been found with certain presentations of late

life anxiety, depression and mild behavioural impairment)

(Livingston et al., 2017; Creese et al., 2019). These difficul-

ties, and the recent entry of FCD into the cognitive diagnos-

tic lexicon, likely explain why FCD is rarely diagnosed,

despite its likely frequency, given the high prevalence of

other functional neurological conditions (Carson and Lehn,

2016).

In addition to under-diagnosis due to diagnostic difficulty,

some clinicians will be using other terms for the same condi-

tion in different settings (Blackburn et al., 2014; Bailey

et al., 2017). Also, some clinicians may be avoiding naming

the condition at all, or fall back on classifying the patient as

either SCD or MCI (which are descriptive rather than aetio-

logical categories). Some practitioners use the term ‘worried

well’, presumably as a means of identifying a group of indi-

viduals whose symptoms are not due to underlying neurode-

generation. This is unsatisfactory to patients, who are

generally not reassured when told their symptoms have no

underlying pathological basis, but aren’t offered an alterna-

tive explanation. It also hinders efforts to positively identify

a distinct group. The situation is improving with diagnostic

systems e.g. Diagnostic and Statistical Manual, 5th edition

(DSM-5) (American Psychiatric Association, 2013), recently

switching to emphasize positive criteria for diagnosis rather

than identifying functional neurological disorder (FND) sole-

ly by the absence of neurological, psychiatric or other gen-

eral medical explanatory causes.

Here, we propose an operational definition for FCD

(Box 2), which we hope will enable clearer communication

in the clinical setting, and standardization for research pur-

poses. This definition is in line with the DSM-5 definition of

FND. The key to diagnosing FCD is identifying positive evi-

dence of internal inconsistency (Box 1). However, we have

also included a list of mimics (Box 3)—situations with a fla-

vour of internal inconsistency but that should prompt con-

sideration of alternative diagnoses. We recognize this is a

changing field; these criteria represent a work in progress.

It is important to note that DSM-5 FND includes only sen-

sory and motor (not cognitive) phenotypes. We envisage

FCD as the equivalent cognitive phenotype (and we would

recommend DSM to consider this in their next revision).

Placing FCD within the broader FND umbrella recognizes

the phenotypic overlap across functional disorders, which

includes similarities in neurocognitive profiles (Teodoro

et al., 2018). Thus the ‘cognitive fog’ often described by

patients with functional movement disorder or dissociative

seizures can be conceptualized as part of the same broad

condition. Although our mechanistic understanding of FND

is incomplete, it is notable that neurobiological models of

FND make no distinction between the mechanism of differ-

ent symptom types. Motor, sensory, cognitive and interocep-

tive symptoms can all conceivably arise from the same basic

malfunction proposed to occur in FND, which is entirely

consistent with the common co-occurrence of multiple func-

tional symptoms in the same individual (Edwards et al.,

2012; Van den Bergh et al., 2017).

We also feel DSM’s ‘associated features supporting diag-

nosis’ for FND generally apply to FCD in particular, name-

ly: a history of multiple somatic symptoms; stress or trauma

at onset; and dissociative symptoms (though none of these

features are necessary for diagnosis, and absence should not

lead to the diagnosis being withheld). Finally, we also feel it

is helpful to include a specifier for presence or absence of

any co-morbidity that is linked to the cognitive symptoms. A

non-exhaustive list includes health anxiety, mild traumatic

brain injury (mTBI), depression, fibromyalgia or Alzheimer’s

pathology. Such co-morbidities can influence the way people

with FCD present, and the types of interventions they might

respond to. As an illustration, systematic reviews have sug-

gested that whilst mTBI is sometimes accompanied by tem-

porary effects on attention, processing speed and memory,

there is evidence of good recovery beyond the initial weeks

and months (Carroll et al., 2014; Cassidy et al., 2014). This

makes it possible that many of the self-reported symptoms

outside this time frame may have a functional disorder aeti-

ology. The situation is often clarified by the clinician’s re-

assessment of the reported severity of the head injury and

surrounding circumstances; a cognitive behavioural therapy

framework is often helpful to understand how expectations

may drive behavioural responses to the injury (van Gils

et al., 2020). An operational definition of FCD provides the

opportunity for the TBI field to quantify the prevalence of a

functional component to cognitive symptomatology.

In cognitive clinics, patients with FCD are typically encoun-

tered following symptom duration of at least 6 months.

However, there is no clear need to wait for this duration be-

fore making an FCD diagnosis if positive indicators are pre-

sent. Recent-onset cases may be harder to diagnose than

persistent cases, and this would alter the differential diagnosis.

It would also be important to avoid over-diagnosis of short-

lived forgetting that is within the normal human experience.

However, substantial clinical benefit could be gained from

making and communicating an FCD diagnosis early, rather

than subjecting the patient to prolonged diagnostic limbo.

Substantial heterogeneity in severity can be seen within

FCD, as illustrated in Fig. 1A and B. Depending on the level

of associated impairment, FCD cases may often additionally

meet the definition of one of SCD, MCI or dementia.

However, these purely descriptive classifications should be

used with great caution (regardless of suspected underlying

aetiology). This is because they have come to be associated
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with progressive neuropathology; if, however, the cognitive

presentation is being driven by a functional disorder, then

greater impairment does not have the same implications

regarding irreversible progression. The adoption of a defin-

ition for FCD opens the door to testing whether an ‘FCD

subtype of MCI’ would contribute to sample stratification in

biomarker or intervention studies, and also aid communica-

tion of likely outcome and potential treatment.

A diagnosis of FCD would be excluded if another condi-

tion better accounted for the symptoms, such as cognitive

symptoms that occur as part of a depressive episode, some-

times termed ‘depressive pseudo-dementia’. The temporal re-

lationship, severity of depression, and the pattern of

impairments can inform this distinction. Note that cognitive

symptoms may not resolve on depressive episode resolution

(Rock et al., 2014). Of patients referred to a tertiary neuro-

psychiatry clinic, half of those meeting FCD criteria had co-

morbid depression (and therefore half did not) (Bhome

et al., 2019a). In addition, subthreshold generalized anxiety

disorder, dysthymia, and obsessive-compulsive personality

traits are commonly noted and appear to be aetiologically

relevant in many cases. We hope that our definition can en-

able research to better quantify rates and relevance of co-

morbidities and other external factors, in FCD and in com-

parison to those in other groups (such as healthy controls,

and those with early neurodegeneration). Patients with func-

tional disorders often find themselves falling between differ-

ent specialties, and individual clinicians often feel they are

not best placed to offer management. We consider that clini-

cians working in all specialties that diagnose cognitive disor-

ders should have the skills to recognize FCD, and can play

an important part in its management (Carson et al., 2016).

Heterogeneity within FCD means that some patients may be

relatively straightforward to identify, and management

should begin with an explanation of the symptoms and giv-

ing a positive diagnosis; others may require referral tailored

to unravelling a diagnostic challenge; and others may be

best managed within a mental health model.

Box 3 Red flags to prompt consideration of diagnoses other than functional cognitive disorder

(and why)
FCD is common and most clinicians who interact with patients with cognitive difficulties should be confident at identifying it. It is important

not to medicalize normal human experience, for example where cognitive concerns are found in the absence of objective deficit, and where

this is not associated with distress nor impairment. The following are some features that should prompt consideration of certain differential

diagnoses.

(i) Internal inconsistency needs to be demonstrated within a particular cognitive domain. This is because certain other disorders of mind or

brain can allow normal performance on simple testing, while disrupting daily activities that require subtly different cognitive domains.

(a) Greater difficulty understanding single words than the superficially more complex task of whole sentence comprehension (this is a fea-

ture of semantic dementia).

(b) Difficulties pertaining primarily to visual comprehension [posterior cortical atrophy can produce difficulties that mimic internal incon-

sistency, including the reverse size phenomenon, and perception of moving versus static objects (Crutch et al., 2012)].

(c) Apathy or low mood can also cause discrepancy between real-world behaviour and reported deficits (for example in depression or

frontal meningioma). For example, in response to ‘Where did you go on holiday’ receiving a sparse response such as ‘Provence’ without

the patient being able to move from this to spontaneously generate more specific information; yet he can, on direct questioning, recall

specific events once these are mentioned by his wife.

(d) Intact implicit memory with defective conscious memory, can occur in conditions such as Korsakoff’s psychosis.

(e) Difficulties greater on recognition than on recall, may be a consequence of damage to perirhinal or parahippocampal areas (Eichenbaum

et al., 2007).

(f) Difficulty in real-world executive functioning out of proportion to superficial pencil-and-paper testing, can be a feature of dorsolateral

prefrontal damage.

(ii) Long term temporal pattern: Absence of decline, or fluctuation over months or years. Such a pattern indicates incongruity with neurode-

generation, but by itself is not a positive identifier for FCD, since other processes could cause this.

(a) Variability day-to-day should lead to consideration of conditions such as obstructive sleep apnoea, delirium or Lewy body disease (if

other appropriate features are present). Typically patients with these conditions would not display normal and abnormal performance

on similar tasks within a single consultation.

(b) Sudden onset and persistence should lead to consideration of stroke syndromes. Semantic access dyslexia is a left-hemisphere stroke

syndrome that typically causes inconsistency in identifying the same semantic stimulus presented multiple times (this is distinct from se-

mantic dementia, in which the semantic concepts are consistently non-retrievable) (Mirman and Britt, 2014).

(iii) Finally, have a higher suspicion for neurodegeneration if the presentation is non-mnestic, particularly since early-onset Alzheimer’s disease

has relatively more non-mnestic presentations (Koedam et al., 2010).
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We also considered whether FCD could fit within DSM-

5’s somatic symptom disorder (SSD). However, SSD does

not actually capture elements of FCD that we feel are inte-

gral (i.e. internal inconsistency), so does nothing to aetio-

logically disentangle FCD from prodromal Alzheimer’s

disease (which can involve similar levels of anxiety). SSD

also does not account for those with FCD without a signifi-

cant anxiety component.

Better appreciation of
functional cognitive disorder
would enhance outcomes
across the cognitive field
Research is ongoing to identify positive features in clinical

assessment that point to a functional cognitive diagnosis (for

a review see McWhirter et al., 2020). When found, it is usu-

ally helpful to transparently discuss these internal inconsis-

tencies and their implications with the patient (Stone and

Edwards, 2012). These features can also be used to form

testable hypotheses. For example, we could predict that

among individuals with cognitive symptoms, those display-

ing internal inconsistency would be: (i) more likely to re-

spond to certain treatments (e.g. treatments to modify

metacognition); (ii) more likely to remain stable or improve

their cognitive scores, and less likely to eventually develop

dementia; and (iii) less likely to have biomarkers of

Alzheimer’s or global neurodegeneration.

It may actually be easier to identify those who meet crite-

ria for FCD, than those who have underlying Alzheimer’s

pathology, due to the limited access and imperfect precision

of current Alzheimer’s biomarkers. In other words, neurode-

generation clinical trial candidates should not just meet SCD

or MCI criteria, but also lack the positive features of func-

tional cognitive conditions, in order to enhance power to de-

tect effective Alzheimer’s disease modifiers. On the other

hand, to understand processes and efficacy at the population

level, particularly in the older age bracket, it may be more

appropriate to use dimensional scales (rather than exclu-

sions) to quantify the separate effects of co-morbidities, drug

toxicity, psychological and lifestyle factors, and FCD.

Improving our identification of key characteristics of FCD,

and the many often interwoven aetiologies behind MCI,

should simultaneously improve identification of those who

are in the prodromal stage of neurodegeneration. Doing so

requires thorough assessment of other likely aetiological con-

tributors, as well as examining patterns of ‘reversion’ as well

as ‘conversion’. This could provide greater signal relative to

noise, both in understanding biological processes of neuro-

degeneration, and in testing interventions. Establishing FCD

as an essential axis in cognitive assessment will help us to

better understand, and ultimately modify, the causes of cog-

nitive impairment, and to determine who will and who will

not develop dementia.
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Abstract
Objective  Foreign accent syndrome (FAS) is widely 
understood as an unusual consequence of structural 
neurological damage, but may sometimes represent a 
functional neurological disorder. This observational study 
aimed to assess the prevalence and utility of positive 
features of functional FAS in a large group of individuals 
reporting FAS.
Methods  Participants self-reporting FAS recruited 
from informal unmoderated online support forums and 
via professional networks completed an online survey. 
Speech samples were analysed in a subgroup.
Results  Forty-nine respondents (24 UK, 23 North 
America, 2 Australia) reported FAS of mean duration 
3 years (range 2 months to 18 years). Common triggers 
were: migraine/severe headache (15), stroke (12), 
surgery or injury to mouth or face (6) and seizure (5, 
including 3 non-epileptic). High levels of comorbidity 
included migraine (33), irritable bowel syndrome (17), 
functional neurological disorder (12) and chronic pain 
(12). Five reported structural lesions on imaging. Author 
consensus on aetiology divided into, ’probably functional 
(n=35.71%), ’possibly structural’ (n=4.8%) and 
’probably structural’ (n=10.20%), but positive features 
of functional FAS were present in all groups. Blinded 
analysis of speech recordings supplied by 13 respondents 
correctly categorised 11 (85%) on the basis of probable 
aetiology (functional vs structural) in agreement with 
case history assignment.
Conclusions  This largest case series to date details 
the experience of individuals with self-reported FAS. 
Although conclusions are limited by the recruitment 
methods, high levels of functional disorder comorbidity, 
symptom variability and additional linguistic and 
behavioural features suggest that chronic FAS may in 
some cases represent a functional neurological disorder, 
even when a structural lesion is present.

Introduction
Foreign accent syndrome (FAS) represents a disorder 
of speech in which listeners perceive the affected 
individual as speaking with a foreign or different 
regional accent that is not their habitual accent. 
It has been reported as a result of stroke or other 
lesion within speech-motor networks, but there 
is increasing recognition of functional or psycho-
genic FAS.1–4 A 2015 systematic review identified 
105 published case reports of FAS between 1907 
and 2014 of which 15 met criteria for ‘psychogenic 
FAS’.2

Additionally, FAS could represent a functional 
neurological symptom even in patients with demon-
strable structural lesions. Functional neurological 

disorder (FND) is a common reason for attendance 
at neurology outpatient clinics, with symptoms that 
are involuntary but internally inconsistent, and 
associated with distress and disability.5–7 Speech 
and language symptoms are not uncommon in 
patients with FND.8 There have been important 
changes over the last 20 years in approach to FND: 
now recognised to be not always stress related; 
and diagnosed on the basis of positive clinical signs 
rather than by exclusion, which crucially allows the 
diagnosis to be made in the presence of structural 
disease.9 10 Suggested positive features of functional 
FAS include accent inconsistency, ability to mimic 
other accents and periods of transient recovery of 
normal accent, indicating a different kind of disrup-
tion to speech-motor control.11

This study aimed to describe characteristics of 
a group of individuals with self-reported FAS, to 
estimate the proportion representing functional 
FAS and to evaluate the diagnostic value of specific 
speech and clinical features.

Methods
Participants were recruited from two unmoder-
ated online FAS support groups, and survey details 
shared with colleagues internationally including via 
the Association of British Neurologists and Royal 
College of Speech and Language Therapists. Inclu-
sion criteria were being over 18 and responding 
‘yes’ to the question: ‘Do you believe that you may 
have a condition, sometimes called ‘foreign accent 
syndrome’, as a result of which you speak, for all 
or part of the time, with a voice or accent not your 
own?’

Participants completed a secure online survey 
including validated questionnaires assessing 
somatic symptoms (Patient Health Questionnaire 
15 (PHQ-15)), depression and anxiety (Hospital 
Anxiety and Depression Scale (HADS)), social/
occupational function (Work and Social Adjustment 
Scale (WSAS)) and illness perceptions (modified 
Illness Perceptions Questionnaire - Revised (IPQ-
R)). Participants were invited to submit samples 
of speech, recorded via computer or smartphone, 
consisting of reading a standardised text (‘Rainbow 
Passage’) and spontaneous description of a stan-
dardised scene (‘Cookie Theft Picture’).

Clinical summaries were reviewed by authors JS, 
AC and LM who after discussion reached consensus 
about likely cause of the overall clinical picture in 
each case: ‘probably functional’, ‘possibly struc-
tural’ or ‘probably structural’. A ‘probably struc-
tural’ diagnosis was made where the respondent 
described a neurological event with investigation 
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Table 1  Clinical features of patients with self-reported FAS

Measure All Probably functional (n=35) Possibly structural (n=4)
Probably structural 
(n=10)

Features

female:male:other 42:6:1 32:2:1 4:0:0 6:4:0

Mean age, years (SD, range) 49 (11, 24–72) 46 (10, 24–67) 50 (5, 43–54) 57 (11, 40–72)

Median symptom duration, years (range) 3.25 (0.2–18) 2.67 (0.17–18) 3.13 (2.67–4.75) 8.33 (0.50–16.67)

Structural lesion identified on investigation 5 (10%) 0 0 5 (50%)

Sudden onset 23 (67%) 21 (60%) 2 (50%) 10 (100%)

Gradual onset 16 (33%) 14 (40%) 2 (50%) 0

Event at onset n (%)*

 � Migraine or severe headache 15 (30) 14 (40) 0 1 (10)

 � Stroke 11 (22) 1 (2) 2 (50) 8 (80)

 � Physical injury or surgery to mouth, face or jaw 9 (18) 8 (16) 1 (25) 0

 � Head injury with loss of consciousness 3 (6) 2 (4) 0 1 (10)

 � Seizure or non-epileptic seizure/attack 5 (10) 5 (10) 0 0

 � Dissociative seizure/non-epileptic attack 3 (6) 3 (6) 0 0

 � Epileptic seizure 1 (2) 1 (2) 0 0

 � Uncertain/seizures are under investigation 1 (2) 1 (2) 0 0

 � Stress/‘mental breakdown’ 3 (6) 3 (6) 0 0

 � Other physical injury 2 (4) 2 (4) 0 0

 � No obvious trigger 1 (2) 0 1 (25) 0

 � Other (viral infection, other surgery, spider bite, ‘blinding light’) 4 (8) 4 (8) 0 0

Positive features of functional FAS:

 � Periods of remission 23 (47) 18 (51) 1 (25) 4 (40)

 � Ability to copy other accents 8 (16) 7 (20) 0 1 (10)

 � Behavioural features associated with a stereotype 15 (43) 12 (34) 0 3 (30)

Changes in grammar and style of writing 16 (32) 9 (26) 2 (50) 5 (50)

Speech recording provided 13 10 0 3

Functional features identified in speech analysis 8 8 0 0

*Some reported >1 simultaneous event at onset.
FAS, foreign accent syndrome.

results in keeping with a neurological injury or illness corre-
sponding with onset of the foreign accent. A ‘probably func-
tional’ diagnosis was made where (1) no such neurological injury 
or illness occurred at onset and (2) other features were present 
which strongly suggested a functional disorder, such as marked 
inconsistency (but not spontaneous remission). Those where 
there were some features suggestive of a functional disorder but 
some uncertainty about a possible structural cause were classi-
fied as ‘possibly functional’.

The audio recordings supplied (including one video recording) 
underwent auditory-perceptual analysis by author NM and, inde-
pendently, by another speech and language therapy professional, 
blind to clinical details. Spoken output was analysed in terms of 
severity and nature of speech changes with regard to respiration, 
voice, articulation, prosody, word finding and sentence structure. 
Perceived changes were examined for how far they conformed to 
standard diagnoses of dysarthria, apraxia of speech, dysprosody 
and aphasia, congruency between different levels of analysis and 
consistency internal to the different levels. On the basis of this 
analysis, the audio recordings were classified as ‘probably func-
tional’, ‘possibly structural’ or ‘probably structural’.

Results
The survey, open 23.11.16–1.3.17, collected 49 responses: UK 
(24), North America (23) and Australia (2). Original accents 
were English—unspecified (25), English—American (20), Scot-
tish (2), Australian (1) and Welsh (1).

Consensus classification was: 35 (71%) probably functional, 
4 (8%) possibly structural (two stroke not visible on scan, one 
Parkinson’s disease one mild traumatic brain injury [TBI]) and 
10 (20%) probably structural (eight stroke, one TBI and one 
severe headache with Bell’s palsy).

Clinical features
Onset was typically sudden and followed a significant event 
in all but one presentation. Forty-three had brain imaging 
(CT(33), MRI(38), Positron Emission Tomography (PET)(3)), 
four electroencephalography (EEG) and three lumbar punc-
ture (table 1).

Many different accents were reported, with most participants 
reporting a number of different accents; some (22) indicated that 
their accent itself changed, and others (10) reported a consistent 
accent heard as different accents by different listeners. Reported 
accents included (1) foreign perceived accents (Italian (12), 
Eastern European (11), French (8), German (7), South African 
(6), Polish (5), Russian (4), Indian (3), Asian (3), Swedish (3), 
Chinese (3), French/Italian (2), Scandinavian (2), Czech/Slovak 
(2), European (2) and one each of Dutch, Nigerian, Japanese, 
Spanish, Belgian, Croatian, Norwegian and Balkans) and (2) a 
different accent of the native language (British (7), Irish (7), South 
African (6), Scottish (3), Welsh (2), Australian (2), Jamaican (1), 
Texas (1), North Dakota (1) and Canada (1)). In addition to one 
or more foreign accents, one respondent each reported ‘slurred 
and gibberish’ speech, ‘a child voice’, ‘bad stutter or ‘triple talk’ P
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Table 2  Comorbidities and social and occupational function

Comorbidities All, (%)
Probably functional
n=35, (%) Possibly structural n=4, (%)

Probably structural 
n=10, (%)

Migraine 33 (67) 27 (77) 4 (100) 2 (50)

Irritable bowel syndrome 17 (35) 15 (43) 2 (50) 0

Chronic pain 12 (24) 9 (26) 3 (75) 0

Functional neurological disorder 12 (24) 11 (31) 1 (25) 0

 � Non-epileptic attack disorder 8 (16) 8 (16) 0 0

Fibromyalgia 11 (22) 8 (16) 3 (6) 0

Autoimmune disorder (eg, rheumatoid arthritis, 
lupus, coeliac disease)

8 (16) 5 (10) 1 (25) 2 (20)

Diabetes 5 (10) 4 (14) 0 1 (10)

Hypothyroidism 5 (10) 4 (14) 1 (25) 0

Chronic fatigue syndrome/ ME 8 (16) 7 (20) 0 1 (10)

Anxiety 4 (8) 4 (14) 0 0

Asthma 2 (4) 2 (7) 0 0

Depression* 2 (4) 2 (7) 0 0

Diverticular disease 2 (4) 1 (3) 0 1 (10)

Hypertension 2 (4) 1 (3) 0 1 (10)

Other medical conditions 26 13 † 2‡ 13§

Somatic symptom burden/anxiety and depression¶

PHQ15 mean (SD) 13 (6) (n=44) 12 (5) (n=9) 17 (6) (n=4) 8 (6) (n=8)

HADS-A (anxiety) mean (SD) 8 (1) 8 (4) 6 (3) 9 (4)

HADS-D (depression) mean (SD) 7 (1) 8 (4) 6 (4) 6 (3)

Social and occupational function

In employment or education 21 (48%) 14 (40%) 3 (75%) 4 (40%)

WSAS median (range) 15 (4–17) 17 (2–38) 16 (2–30) 4 (0–30)

*Self-reported diagnosis–not from HADS score.
†Arthritis, cluster headaches, hiatus hernia, oral cancer (asymptomatic), Post-traumatic Stress Disorder (PTSD), postconcussion syndrome, pulmonary hypertension, Raynaud’s 
syndrome, syncope, somatoform disorder, tetany, trigeminal neuropathy, vitamin D deficiency.
‡Parkinson’s disease, ulcerative colitis.
§Ankylosing spondylitis, atrial fibrillation, cyclothymia, diabetes, dysautonomia/orthostatic hypotension syndrome, factor V Leiden, kidney cancer, Marfan syndrome, 
methylenetetrahydrofolate reductase deficiency, multiple sclerosis, patent foramen ovale, skin cancer, sleep apnoea
¶PHQ15 measures somatic symptom severity: minimal 0–4, low 5–9, medium 10–14, high 15–30; HADS-A and HADS-D scores of less than 7 indicate non-cases, 8–10 mild, 
11–14 moderate and 15–21 severe.
Myalgic Encephalomyelitis, ME.

(sic), ‘a tendency to pick up stronger accents’ and one reported 
‘I tend to say words backwards. And put the first letter of first 
word on the front of the second word’: a type of paraphasia also 
called a ‘spoonerism’ (eg, ‘belly jeans’ for ‘jelly beans’.)

Fourteen patients reported symptoms that ‘come and go’, but 
23 (47%) reported distinct remissions during which their normal 
accent returned for hours to days. Tiredness, stress and migraine 
were frequent exacerbating factors; rest and relaxation frequent 
relieving factors. Most believed that symptoms were caused by 
‘neurological disease like stroke’ (30) or ‘damage to the nervous 
system’ (26) although several did not believe symptoms were 
caused by disease (9) or damage (8). A significant proportion 
endorsed ‘stress or worry’ (16) as a cause of symptoms.

Fifteen (31%) agreed that they had developed national char-
acteristics which they associated with their accent: hand move-
ments (9), changes in syntax (‘like Pidgeon (sic) English’, ‘like 
a foreigner learning English’), vocabulary (‘instead of saying 
yes, saying ja ja’, and interpersonal behaviour (‘…become loud, 
arrogant and sneering’). One described using appropriate slang 
words so as to ‘fit the part’.

Comorbidities
Other symptoms included memory problems (42), limb weak-
ness (31), daily pain in more than one part of the body (28) 

and tremor or abnormal limb movements (26). There were mild 
anxiety symptoms in the group overall, with moderate-severe 
anxiety in 11 and moderate-severe depressive symptoms in 8 
(table 2).

Auditory-perceptual analysis
Eleven of the 13 cases for which an audio(visual) recording 
was provided were classified after blinded auditory-percep-
tual analysis in agreement with the consensus classification 
above. For two classification was uncertain. Both blinded 
independent raters were in full agreement regarding alloca-
tion to ‘probably functional’, ‘possibly structural’, ‘probably 
structural’ or ‘uncertain’. Those categorised as ‘probably func-
tional’ had speech and/or voice and/or language behaviours 
that did not fit diagnostic features for dysarthria, apraxia of 
speech, dysprosody or aphasia; inconsistencies were present 
(table 3). A selection of recorded speech samples from four 
participants and commentary on our analysis of these record-
ings are included as online supplementary files (online supple-
mentary notes, Recording A Task A, Recording A Task B, 
Recording B Task A, Recording B Task B, Recording C Task 
A, Recording C Task B, Recording D Task A, Recording D 
Task B).
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Table 3  Examples of language, speech, voice and prosody changes suggesting classification as functional or structural disease aetiology (link to 
annotated recordings)

Speech subsystems Speech features if present supporting a functional aetiology Features if present supporting a structural disease aetiology

Language 
(morphology, syntax, 
semantics)

Apparent difficulty with simple grammatical structure but no problems on more 
complex sentences
Idiosyncratic expressions: ‘very overfilling with water’, ‘stool that is getting ready to 
tip over’, ‘thinking in thoughts’.
Isolated and/or inconsistent omission of—ing endings from verbs,
Inappropriate addition of/s/sound to words (eg, thankyous, byes, fall overs) but not 
to all words; no apparent articulatory cause for this.

Semantic paraphasic slips, for example, ‘kitchen cupboard’ labelled 
‘china cabinet’, ‘arch’ read as ‘arc’.
Difficulty marking past tense syntactically while present and future 
tense relatively spared.

Voice quality Excessive and/ or inconsistent variability in, for example, degree of hoarseness 
or breathiness; changes not associated with structural neurological changes to 
phonation, for example, falsetto
voice quality and pitch inconsistent with age and gender of speaker.

Consistent voice changes (eg, creaky voice) compatible with 
alterations to tone, power, coordination of laryngeal muscles.

Articulation Incompatibility of vowel versus consonant pronunciation: for example, tendency to 
produce vowels at back of mouth, but production of consonants suggests this is not 
due to neuromuscular (eg, tongue tip weakness, velar insufficiency) difficulties
Isolated change of /r/ sound to uvular ‘r’ sound, for example, associated with a 
French accent, in presence of no other related changes
Inconsistent consonant production, for example, ‘cookie jar’ produced as ‘tutty dar’ 
but ‘j’, /k/, /g/, ‘sh’ produced effortlessly and accurately in other words.

Changes to articulation compatible with structural neurological 
motor speech disorder, for example, articulatorily more complex 
sounds/ sound sequences more susceptible to distortion than less 
complex sounds ‘pikssure’ for ‘picture’
Changes to vowel production compatible with weakness of tip or 
back (or both) of tongue.

Perceived accent Marked variability within short passage (completely unaccented to heavily accented; 
‘Italian’ to ‘Australian’)
‘Accent’ does not match accents found in natural languages, or shows affective 
variation, for example, childish rather than ‘foreign’ tone of voice.

Perceived accent in keeping with consistent alteration to specific 
aspects of articulation or prosody (eg, producing /w/ as /v/, effects 
of hypernasality on vowels, insertion of ‘uh’ in consonant clusters—
‘suhtanding, pikuhture’ for ‘stand, picture’).

Prosody (rate, word 
and sentence stress, 
intonation)

Excessive and inconsistent swings in pitch and intonation and/or where stress placed 
on word, for example, ‘thuuu cooKIE juh’ instead of ‘the COOkie jar’.

Changes compatible with recognised structural neurological 
diagnoses, for example, scanning speech of cerebellar ataxia, 
syllabification of apraxia of speech, monopitch and monoloudness 
of Parkinson’s disease.

Fluency (pauses, 
blocks, repetitions)

‘Pseudo-struggle’ for example, output has effortful quality but other aspects, such as 
rate of speech and articulatory accuracy appear intact
Pauses occur in syntactically inappropriate places and/or within words without any 
apparent articulatory/respiratory reason for this
Idiosyncratic inconsistent splitting up of words, for example, pri-sm, div-i-zhu-n.

Changes to pauses consistent and compatible with changes to, for 
example, respiration, speech-motor planning
Pauses occur at syntactically and phonologically lawful loci
Struggle/effortfulness of speech consistent and compatible with 
changes to tone, power, coordination and manifest in concurrent 
other aspects of speech and voice.

Discussion
In this study of a large cohort of people self-reporting FAS, 
the majority (71%) were considered likely to have a functional 
aetiology.

Identifying features which can indicate functional FAS 
with more certainty would help in developing treatments and 
reducing iatrogenic harm. The auditory-perceptual framework 
employed here for classification of speech-voice-language devi-
ations was able to highlight positive clinical features of func-
tional FAS, showing mismatches across levels of analysis (voice, 
speech, etc) not compatible with expected findings for struc-
tural disorders. This framework might usefully be tested for 
diagnostic value in a validated clinical sample. The three speech 
behaviours that appeared to most strongly associated with a 
diagnosis of functional FAS (table 3) concerned: (1) where there 
was a mismatch between the apparent speech difficulties and 
the underlying physical assessment (eg, problems with tongue 
tip sounds but no evidence of tongue tip weakness, incoordi-
nation or apraxia of speech that might account for this); (2) 
inconsistency in occurrence of a speech change not linked to 
well-recognised variables such as syllable complexity (‘l’ sound 
in ‘lane’ vs ‘explain’) or phonotactic probability (likelihood of 
one sound following another; ‘asked’ vs ‘axed’); (3) presence of 
speech changes not found in neurological motor speech disor-
ders (eg, infantile prosody; intrusion of foreign words—‘garden 
is bella’; ‘parents’ pronounced as a French word even though all 
surrounding words have an English accent).

However, some features suggested by Lee et al1 as evidence of 
functional FAS did not discriminate ‘probably functional’ from 

‘probably structural’ FAS in this sample, occurring at a similar 
frequency in both groups: periods of remission (indicating 
inconsistency) (51% vs 40%); characteristics in keeping with a 
stereotype associated with the accent (34% vs 30%) and ability 
to copy other accents (20% vs 10%) .

Structural FAS may occur in connection with lesions of path-
ways contributing to well-understood speech motor control 
networks (basal ganglia; cerebellum; thalamus; primary and 
secondary motor cortex, insula and their interconnections, eg, 
thalamocortical, cerebellar-cortical tracts), predominantly in the 
left/dominant hemisphere, though prosodic disturbance may be 
associated with right hemisphere lesions.12 Structural FAS is less 
likely where there is no visible structural lesion; where the lesion 
is at a site unlikely to disrupt speech motor control; or where 
the speech changes are not compatible in their nature or consis-
tency with the pattern expected from a lesion at the particular 
site. We propose that features of functional FAS can occur in 
those with structural lesions because FAS may in some cases have 
a functional basis even when it starts after neurological injury. 
This is supported by wider observations. In our clinical experi-
ence, most who develop FAS after neurological injury recover 
within weeks. While acoustic and physiological speech changes 
may persist, the period of sounding ‘foreign’ is typically short. 
It seems likely that, where FAS persists, a functional disorder is 
largely responsible for a chronic change in accent.

The frequency of physically or psychologically noxious 
events at symptom onset was striking and may have patho-
physiological significance paralleling other functional disorders 
such as persistent postural-perceptual dizziness after vestibular 
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disturbance or functional limb weakness after physical injury.13 14 
Recent research has examined the role of attention in functional 
symptoms.15 Here, perhaps transient changes in awareness or 
perception following facial injury, migraine, stroke, functional 
disorder presenting similarly to a stroke, or dissociative seizure 
produce abnormal attentional focus on the voice or mechanics of 
speech, disrupting normally automatic speech processes.16

Our analyses also help to clarify the extent to which FAS may 
be considered a disturbance of prosody. The perception of FAS 
has been associated with the presence of both segmental speech 
changes (ie, changes to individual sounds, eg, ‘sh’ sounds like ‘s’, 
sheet → seat, ‘i’ sounds like ‘ee’, ship → sheep) and supraseg-
mental/prosodic changes (eg, alterations to speech rhythm, 
stress placement in words and sentences, intonation pattern). 
Reports of an isolated dysprosody have appeared, starting with 
Monrad-Krohn’s classic study.17 However, our analysis here 
supports a view that altered prosody is not the sole trigger for 
perceived foreign accent. In keeping with the majority of reports 
of FAS, the speakers in the present cohort evidenced features of 
segmental and suprasegmental alterations. There were none with 
a solely prosodic disturbance.

The self-reported nature of these data prevents confident 
conclusions about aetiology. Selection bias is also likely: some 
individuals with self-reported FAS may strongly identify with this 
diagnosis and yet not necessarily be classified by naïve listeners 
as having a foreign accent, though it might usually be agreed that 
they have a different accent to their previous habitual speech; 
they may be influenced by experiences shared by other support 
group members; all were English speaking and the online survey 
precluded significant cognitive difficulties.

Nevertheless, this study reporting the largest series of FAS 
cases to date generates an important hypothesis: that FAS may 
often be an FND, whether a structural neurological lesion is 
present or not.
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Abstract 

Background 

Communication problems (e.g. dysphonia, dysfluency, and language and articulation disorders), 

swallowing disorders (dysphagia and globus), cough and upper airway symptoms, resulting from 

Functional Neurological Disorder (FND), are commonly encountered by speech and language 

professionals. However, there are few descriptions in the literature of the most effective practical 

management approaches. This consensus document aims to provide recommendations for 

assessment and intervention that are relevant to both adults and young people.  

Methods 

An international panel of speech and language professionals with expertise in FND were approached 

to take part. Participants responded individually by email to a set of key questions regarding best 

practice for assessment and interventions. Next, a video conference was held in which participants 

discussed and debated the answers to these key questions, aiming to achieve consensus on each issue. 

Drafts of the collated consensus recommendations were circulated until consensus was achieved.  

Results 

Functional disorders should be diagnosed on the basis of positive clinical features. Speech and 

language therapy for functional disorders should address illness beliefs, self-directed attention and 

abnormal movement patterns through a process of education, symptomatic treatment and cognitive 

behavioural therapy within a supportive therapeutic environment. We provide specific examples of 

these strategies for different symptoms. 

Conclusions  

Speech and language professionals have a key role in the management of people with communication 

and related symptoms of functional neurological disorder. It is intended that these recommendations 

serve as both a practical toolkit and a starting point for further research into evidence-based 

treatments.   
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Introduction                 

The pivotal role of the speech and language professional has been long established in the management 

of a range of disorders of communication, swallowing, and cough.  

There is a strong evidence-base for the treatment of the aforementioned disorders occurring during 

childhood development, in association with organic and structural anomalies, and as the result of 

neurological disease or injury. In contrast, there have been comparatively few intervention and 

outcome studies for individuals with functional communication, swallowing, and cough disorders; 

while there is some evidence for the assessment and treatment of functional dysphonia and 

dysphagia, other symptoms have received very little systematic research attention.  

In functional neurological disorder (FND), neurological symptoms are experienced which are genuine, 

and usually associated with distress and disability, as a result of potentially-reversible changes in 

function and not as a result of disease, damage, or structural abnormality [1]. FND is a common cause 

of neurological symptoms, present in around 1/3 of patients presenting to neurology outpatient clinics 

[2]. Crucially, FND is diagnosed on the basis of positive clinical features of internal inconsistency, and 

not by exclusion of structural damage or disease [1]. FND is also described in children and young 

people [3], in whom successful outcomes have been reported by speech and language professionals.  

Although many speech and language professionals will have assessed or treated people with 

functional dysphonia, they may also be asked to assist with differential diagnosis or provide treatment 

of a much wider range of functional communication, swallowing, and cough disorders. This is an area 

in which some and perhaps many speech and language professionals have felt unsure or 

underprepared when asked to provide treatment [4]. And yet these disorders are not rare: review of 

referrals to one large U.S.A. speech pathology department over a 3-year period found that (excluding 

functional dysphonia) 3% of patients with acquired communication disorders had functional disorders 

[5].  

These consensus recommendations for assessment and intervention draw on published evidence 

where available. However, in areas where empirical evidence is sparse, the approaches recommended 

here represent those the authors have found useful in their own clinical practices.  

We hope that these recommendations will assist practitioners in their practical management of these 

disorders, and support future research towards evidence-based treatments.  
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This is a shortened version of our full recommendations (hyperlink please to full recommendations) 

which contain more information about diagnosis and further detail of management of functional 

foreign accent syndrome and related disorders,  globus/functional dysphagia and laryngeal 

hypersensitivity syndrome/functional cough. We would like to direct the reader to these full 

recommendations (hyperlink please to full recommendations).  

Method 

Consensus Process 

A modified Delphi approach was used. Speech and language professionals from different countries 

with extensive experience with functional communication, swallowing or upper airway-related 

symptoms (including cough and/or breathing) were invited to respond to a series of questions relating 

to their recommendations for assessment and treatment. This was followed by a series of video-

conference discussions, after which a draft of each subsequent document was circulated until 

consensus was reached. The aims and methods were similar to those used to develop published 

recommendations for occupational therapy and physiotherapy in FND; it is intended that this 

document complements these publications [6,7].  

Participants 

The group included 18 speech and language professionals (speech and language therapists / speech-

language pathologists; 9 based in the UK, 5 in the U.S.A., 1 in Germany [German and U.S.A trained], 

and 3 in Australia) with clinical experience of treating patients with FND. Participants had between 6 

and 46 years of post-graduate experience. The group also included UK representatives from 

neuropsychiatry (n=2) and neurology (n=1), supporting a multidisciplinary approach.  

Terminology 

Historically, functional neurological disorders have had many names including conversion disorder, 

psychogenic, psychosomatic, somatoform, medically unexplained, or functional; these terms reflect 

differing behavioural, physical, and psychological perspectives. There is now reasonable consensus 

amongst neurologists and psychiatrists that the term functional is the most appropriate diagnostic 

term, primarily to emphasise a disorder of function with aetiological neutrality, when referring to 

specific symptoms (e.g. functional dystonia, functional tremor, functional blindness). Functional 

Neurological Symptom Disorder (FND) as defined by the DSM-5 (2013) is the umbrella term for these 

disorders which lie at the interface between neurology and psychiatry. Diagnosis of Functional 

Neurological Symptom Disorder in DSM-V requires the presence of one or more symptom of altered 
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voluntary motor or sensory function, which is incompatible with or not better explained by other 

recognised neurological or medical conditions, and which causes clinically significant distress or 

impairment. Each symptom type may be specified, i.e. ‘With swallowing symptoms’ or ‘With speech 

symptoms’.”   

There continues to be confusion about the most appropriate terminology for disorders of 

communication, swallowing, and cough in the absence of structural or neurological pathology. 

Difficulties in reconciling terms for these symptoms can undermine efforts to define clinical 

phenotypes, to collate data, and to develop evidence-based treatments [8–10].  

This document aims to focus on the elements of effective treatment, rather than on these complex 

issues of terminology and definition. In the interests of consistency, therefore, the term functional will 

be used throughout this document to refer to these disorders of communication, swallowing, and 

cough.  

Conceptual understanding 

Some reviews have examined psychosocial risk factors in functional communication and related 

disorders [5,11–18]. However, symptoms do not always develop after adverse life events, or in the 

context of psychological distress or psychiatric comorbidity [12,19]. In common with FND in general, 

symptoms often develop instead in the context of injury or illness: for example, upper respiratory tract 

infection, voice overuse, injury to the face, mouth, oropharynx or larynx; traumatic head injury.  
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This group’s consensus on the conceptual understanding of the diagnosis of communication and 

related FND symptoms (Box 1) is informed by current and widely-accepted explanatory models for 

FND [1,20–24]. 

 

The role of the speech and language professional 

In the full version of this document we conclude that the existing skillset and practice environment of 

most speech and language professionals allows for a major contribution to the diagnosis and effective 

treatment of most functional communication, swallowing, and cough disorders. A list of additional 

helpful resources can be found in Appendix 1.  

Initial assessment (Box 2) 

Aims of the initial assessment include information-gathering and preliminary diagnostic formulation, 

and rapport building; attention to additional elements can be helpful in establishing illness beliefs and 

expectations which may be important in maintenance of symptoms, the conduct of therapy, and 

response to treatment (Box 2). Anecdotal evidence suggests that many patients with functional 

disorders only attend for one session, similar to findings for psychotherapy [37], so it is crucial that 

the first session is a positive experience [7,28,38,39]. 

Box 1. Functional communication, swallowing, and cough disorders – conceptual 

understanding 

Functional communication, swallowing, and other upper airway-related (e.g. cough and 

breathing) disorders occur when there is a loss of voluntary control or altered sense of self-

agency (the subjective experience of controlling one’s own actions (Haggard, 2017)) over the 

initiation, inhibition, and maintenance of the functions involved in speech, voice, language, 

swallowing, breathing, or cough. As a result, there often is inconsistency between voluntary 

functions, which become inaccessible or excessively effortful, and automatic functions, which 

are usually preserved.  

The symptoms of functional disorders are genuinely experienced and involuntary. A range of 

biological, psychological, and social predisposing, precipitating, and perpetuating factors (Table 

1) are recognised.  
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Psychosocial assessment often provides an understanding of the life events, relationships, and 

personality traits that may be relevant to the symptoms. Gentle enquiry about recent stresses or 

significant events is appropriate, as part of an exploration of the risk factors described in Table 1. 

However, while some patients are interested and may benefit from exploring the possible relationship 

between their experience of psychosocial trauma or distress and their symptoms, others prefer not 

to do so. It is important that patients are made to feel comfortable discussing such issues, but it is also 

important not to probe injudiciously if a history of trauma is not forthcoming; it is possible that there 

has been no relevant psychological trauma or adverse life events and repeated uninvited questioning 

about trauma can undermine the therapeutic relationship. It is also important that speech and 

language professionals are aware of available local resources with appropriate levels of expertise to 

address suspected or certain significant psychological/psychiatric/psychosocial needs that may need 

to be addressed prior to or concurrently with symptomatic treatment of communication or swallowing 

symptoms.  

Diagnosis of a functional disorder  

Functional neurological disorder should not be a diagnosis based on the exclusion of disease [1,38]. In 

line with FND in general, a range of positive clinical features of functional communication, swallowing, 

and cough disorders are now recognised which support a positive diagnosis of functional disorder. 

General features are outlined in Table 2; examples of specific symptom profiles are described in the 

relevant sections below. These features may be observed during history taking, during the standard 

motor speech examination, or may be observable in the person’s social utterances and activities, 

specific speech or swallowing tasks, or conversational speech.  

Box 2 – Important elements of the history to consider during initial assessment  

1. How and when did the symptom(s) begin, and what does the person understand about the possible 

cause of the symptoms?  

2. Do symptoms come and go, or are they constant? Are there any exacerbating or relieving factors? 

Have there been any periods when the symptoms have disappeared completely?  

3. What has the patient been told about the symptoms by other health professionals? What has been 

the outcome of any previous treatments for the same symptoms? 

4. What is the impact of the symptoms on daily life, work, and relationships?  The extended 

psychosocial interview developed by Butcher et al., (2007) may be helpful in this regard. 
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Although diagnosis of a functional disorder can generally be made on the basis of positive features, 

comorbid structural pathology should be excluded early in the diagnostic process (with appropriate 

investigations, when necessary), even when a functional diagnosis seems likely. Importantly, the 

presence of ‘structural’ pathology does not exclude a functional disorder diagnosis, which can be 

comorbid with structural or neurological disease, possibly representing ‘functional overlay’, and can 

be identified on the basis of positive clinical features. In such cases the speech and language 

professional plays an important role in the process of differential diagnosis and communicating to the 

patient and other clinicians which elements of the presentation are the result of structural damage or 

disease and which have a functional basis.  

Treatment  

In general, the broad principles of treatment of functional disorders of communication, swallowing, 

and cough are the same as for other functional neurological disorders [40–42]. The first and most 

important part of treatment involves making a positive diagnosis (i.e. based on symptoms consistent 

with FND and not solely based on ruling out other explanations) and clearly explaining the diagnosis 

and the reasons for it to the patient [39,43]. This explanation may have therapeutic value in its own 

right. Subsequent therapy may include symptomatic, behavioural and/or psychological interventions 

along with ongoing education about the diagnosis.  

Explaining the diagnosis  

In explaining the diagnosis, it is important to 1) take the problem seriously and acknowledge that the 

symptoms are real, 2) explain that this is a positive diagnosis (as defined above), and that the diagnosis 

is not unknown or mysterious, 3) explain the reasons for the diagnosis by demonstrating or explaining 

its positive clinical signs (Box 3), 4) provide written material and links to other resources (Appendix 

1). Suggestions to help with effective explanations are listed in Table 3.  

When the person referred for treatment has already had the diagnosis explained by the referring 

professional, it is still important for the speech and language professional to reinforce, consolidate, 

and, if necessary, expand the person’s understanding about the functional disorder diagnosis.  When 

there is comorbid structural pathology, the therapist may need to discuss the extent to which it may 

or may not be an obstacle to improvement [44–49]. 
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Duration of treatment 

Most patients referred with functional disorders of communication, swallowing, and cough can 

benefit from speech and language therapy, often substantially/dramatically and sometimes rapidly. 

Many achieve some improvement or even elimination of one or more, and sometimes all of their 

symptoms during the initial consultation. While this does not necessarily mean that the functional 

disorder has fully resolved, such early symptomatic improvement is very encouraging. Others require 

several therapy sessions of symptomatic/behavioural work, integrated with counselling. Clinical 

experience suggests that intensive therapy, with sessions several times per week, may be most 

successful in helping patients to regain normal function and inhibit abnormal movements or struggle 

behaviours, and to maintain gains in the wider social context. We recognise, however, that limited 

resources may limit the frequency of therapy.  

For some, several weeks or months of treatment may be required for a sustained improvement that 

generalises beyond the clinical setting. This has sometimes been attributed to the patient ‘being 

resistant’ or ‘failing to comply’ with recommendations, but generally speaking, patients do want to 

improve – that is why they are there – and are cooperative with treatment. Habituated patterns of 

movement and behaviour can take time and practice to overcome, and there may also be 

perpetuating influences (see Table 1). Some therapists find it useful to develop a time-limited 

treatment contract which includes indications for ending therapy, a plan for self-management, and 

strategies for coping with possible relapse of symptoms.  

Suitability for treatment 

Factors important for engagement with treatment include: 1) a reasonable degree of understanding 

and agreement with of the diagnosis and 2) motivation and agreement to treatment.  

Circumstances in which beginning or continuing symptomatic therapy is less likely to be successful or 

may be inadvisable. and which suggest a guarded or poor prognosis in some cases include: 

• Transient, unpredictable, or highly variable symptoms across settings,.  

• Resolution or improvement of symptoms will lead to a return to what may be an unsafe or ‘futile’ 

work environment or domestic situation.  

• Unresolved litigation related to symptoms.  

• Severe psychiatric comorbidity. 
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• Other severe FND symptoms are present, such as seizures, dissociative states, severe pain, or 

fatigue. However, early treatment of communication symptoms may enable the person to engage 

better with treatment of the other symptoms.  

• Patient doubts the diagnosis of functional disorder, although some may accept/embrace it during 

successful symptomatic treatment.  

• Poor confidence in therapist’s ability to help them resolve symptoms. 

A trial of therapy is generally appropriate despite a degree of resistance or ambivalence. However, 

some positive response to treatment should be expected during the first 1-2 sessions; failure to 

respond at all during these initial sessions suggests it would be better to pause and revisit symptomatic 

treatment at a later date, or with another therapist.  

General principles of symptomatic treatment  

The principles of symptomatic management of functional communication, swallowing, and cough 

disorders can be helpfully informed by both perceptual-motor learning models as they have been 

applied to voice training and therapy [53,54] and recommendations from physiotherapy and 

occupational therapy professionals with experience of treating FND [6,7]. Treatment involves learning 

or retraining of motor patterns, while highlighting the ways in which attention, expectations, illness 

beliefs, and the vulnerability of our sense of agency (the experience of controlling one’s own 

movements) may inhibit normal movements and promote abnormal movements. 

1. Identify symptomatic behaviours and explain the mechanism of the symptom 

It is important to explain how the patient’s symptoms differ from those associated with normal 

speech, voice, swallowing, or cough and then to draw attention to the inadvertent and unnecessary 

efforts being used in particular muscle groups, such as in the head and neck, face, upper torso and 

shoulders; for example, patients are often surprised to learn that even producing a hoarse whisper 

can reflect excessive effort. Acknowledging how tiring and distressing it can be to exert such effort 

may prompt a reaction of relief or gratitude when the patient senses someone understands what they 

have been experiencing.  

2. Introduce strategies to facilitate natural automatic patterns of movement  

A common key feature of symptomatic treatment involves finding ways to access natural automatic 

movement patterns.  
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3. Regain voluntary control over conscious initiation of speech, phonation, swallowing etc 

In addition to facilitating natural automatic movement patterns, in some cases the aim will be to 

trigger highly volitional utterances that will be simply different from the abnormal speech pattern. It 

may not necessarily be normal, but it will be different, and it can then be shaped towards normal.  The 

therapist may then invite the person to extend these different or natural automatic patterns of 

movement into familiar and well-learned sequences that require little conscious thought or planning. 

The schemas for these automatic sequences tend to be locked into our procedural memory which are 

revealed when we ask a person to engage in well-learned and practised tasks which they are able to 

do largely without detailed awareness of what has been learned [53,55].    

4. Extend automatic activities into graded, functionally relevant and meaningful activities 

When the therapist asks the patient to do these automatic and well-learned sequential tasks, many 

will be able to complete them successfully (even if only tentatively at first). However, if the patient is 

clearly reticent, the therapist may introduce a number of additional activities in order to distract the 

patient’s attention from their own performance. For instance, during verbal tasks the therapist may 

introduce ways to momentarily mask the patient’s auditory feedback of their own voice and speech 

which will then help to trigger a reflexive vocal response. Distraction of attention can serve to block 

the patient’s heightened sensitivity to auditory feedback which may have prompted a self-conscious 

inhibition of their voice or speech [56,57].  

For many patients, it can be an exciting moment to hear their speech, voice and fluency returning to 

normal once again, or to realise they have swallowed some fluid without choking. For some, their 

relief may trigger laughter or tears. For others it can be an uncomfortable experience and may even 

stimulate an escalation in the severity of their involuntary symptomatic behaviours. Here it is 

important for the therapist to confidently persist with the interventions, reassuring the patient that it 

is not unusual for their speech or swallowing patterns to go through different stages as it returns to 

normal, and that they intend to persevere with them through this transition phase if the patient 

wishes to continue.  

5. Positive and negative practice between old and new  

Distraction or diverted attention is not always necessary, and some find it helpful to guide the patient 

to allocate all attentional resources to positive (auditory, kinaesthetic, vibrotactile) changes that take 

place during the course of therapy. This is an essential component of positive/negative (new way/old 

way) practice; paying attention to how the new pattern feels compared to the old disordered pattern 

aids a sense of voluntary control and mastery.   
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6. Consolidate and generalise normalised behaviours into wider social context  

The next step is to extend these improved utterances or behaviours into graded and meaningful, task-

oriented activities that will eventually culminate in conversation, swallowing comfortably during social 

mealtime eating and drinking, or managing symptoms of cough in different settings. In keeping with 

another key principle of perceptual-motor learning, findings suggest that conscious self-focused 

attention on the minutiae of the mechanics of motor tasks affects both performance and learning 

negatively. In contrast, focused attention on the target of the activity and the desired outcomes of the 

task are generally more beneficial.  

7. Help the patient to notice and challenge unhelpful thoughts 

Incorporating principles from Cognitive Behavioural Therapy (CBT) can aid treatment of FND, and 

there have been promising results from trials of specific CBT for functional movement disorders and 

dissociative seizures, [42,58,59] and functional communication, swallowing, and cough disorders 

specifically in relation to voice [60–63]. CBT principles can inform therapy even without formal CBT 

training. For example, by helping the patient to notice and challenge unhelpful automatic thoughts, 

such as catastrophising (e.g. “If I stutter at work I’ll lose my job”; “once I start coughing I won’t be able 

to stop”); or ‘all or nothing’ thoughts like “If my voice isn’t perfect all the time then I’m a failure” or 

“swallowing is sometimes hard so it is better if I never eat in public”. Behavioural strategies might 

include helping the patient to plan ‘behavioural experiments’ – such as a telephone call, or coffee with 

a friend – to address fear and avoidance of specific activities.   

8. Address psychosocial predisposing and perpetuating factors 

Many patients with FND will have rapid and successful resolution of symptoms without the need to 

explore psychological or social risk factors, which may not be relevant. However, some patients will 

wish to explore the relevance of psychological or social factors as therapy progresses. From a purely 

practical point of view, it is easier to address those influences once functional symptoms are no longer 

interfering with communication. We emphasise that the therapist can helpfully and appropriately 

engage in supportive discussion about the role of anxiety, or about the impact that symptoms have 

had on relationships and everyday life, without special training in counselling or psychotherapy. These 

discussions might, for example, help the patient to plan for situations where symptoms may recur, 

and allow them to explore how best to manage future relapses.  

In the more unusual situation in which a patient becomes extremely distressed or psychiatrically 

unwell during treatment, a plan for additional or alternative management should be made, 
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incorporating the patient’s general practitioner/family doctor, or referral to a mental health 

professional or crisis services as available locally [64].  

A final stage of treatment often involves encouraging the ongoing involvement of family, friends and 

caregivers, and re-establishing the links to and support from the patient’s workplace and work 

colleagues.  

9. Preparing strategies for dealing with setbacks or relapse 

Patients should be prepared for the possibility of relapse, with the emphasis on enabling them to self-

manage any relapse using the techniques used during therapy. Clear criteria should be provided to 

the patient and referrer about how and when future therapy should be sought; this advice should be 

provided on a case-by-case basis and obviously may depend on service constraints. However, in 

general we recommend that further treatment or support be made available in case of relapse. As 

emphasised in a discussion paper addressing ways to end therapy ‘the therapeutic relationship once 

established need never be broken’ [65].  

Assessment, diagnosis, and treatment of specific symptoms 

The following sections address specific symptoms. However, it should be noted that these specific 

symptoms are not mutually exclusive but often co-occur. An individual may experience a range of 

different symptoms at different times, including during treatment and recovery. The treatment 

strategies suggested here are based on available evidence and the combined clinical experience of the 

consensus group. They largely represent recommendations rather than high-level-evidence-based 

guidelines. 

Specific symptoms – Functional voice disorders 

Functional voice symptoms include dysphonia, aphonia, odynophonia (pain using the voice), vocal 

fatigue, and mutational falsetto or puberphonia (high pitched voice after puberty). Globus is common, 

and excessive physical effort is a hallmark feature of these disorders. There is a (usually) sudden or 

intermittent loss of volitional control over the initiation and maintenance of phonation despite normal 

structure and function as observed during laryngoscopy and clinical examination. Since the voice is 

often closely associated with the expression of emotion, sudden total or partial loss of voice is often 

presumed to be linked to psychological factors and negative emotions associated with stress. 

Furthermore, patterns of vocal hyperfunction related to dysregulated or imbalanced laryngeal muscle 

activity are often observed, both of which are consistent with current FND models  that emphasise 

the interplay between ‘top down’ and ‘bottom up’ influences on peripheral sensorimotor processing 
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[52,66,67]. As a consequence, in the past these functional disorders have often been referred to as 

‘psychogenic’, or ‘conversion dysphonia’, with others more recently preferring the more aetiologically 

neutral term of ‘functional’ or  ‘primary muscle tension dysphonia’ (pMTD) [8,68].  

Onset may follow acute stress or longer-term difficulties, sometimes characterised by conflict over 

speaking out, expressing negative emotions, a sense of powerlessness; sometimes related to 

personality vulnerabilities [18,69,70]. Importantly, many patients do not recall any emotionally 

stressful incidents, but will associate their loss of voice with a recent upper respiratory tract infection, 

a medical procedure involving the head and neck, or some form of blunt injury which cannot account 

for the nature and severity of the vocal symptoms. Therapists often comment that while some patients 

do not report or recall significant stresses prior to onset, once they have their voice back, they might 

reopen conversations about possible psychosocial triggers. Helpful assessment methods and 

diagnostic features are listed in the full version. 

Treatment includes strategies to bypass problematic movement patterns by facilitating short, 

instinctual responses and overlearned or reflexive utterances (Table 4). It is advisable to inform 

patients that you are going to ask them to do some things differently which may entail making 

unusual sounds or carrying out gestures or bodily movements not associated with their usual way of 

talking. These activities can elicit normal phonation easily, without conscious preparation, since they 

are neither generally associated with use of the voice, nor are they experienced as being directly 

related to a conscious intent to communicate. If they were, they may trigger patterns of inhibitory 

muscular tension and exaggeration of the symptoms.  

Specific treatment strategies may be necessary to reduce excessive musculoskeletal tension when 

present. They may include focal palpation of the laryngeal region, circumlaryngeal massage, and 

manual repositioning with gentle but firm lowering or compression of the larynx (when within 

professional scope and competence*2) [50,51]. The speech and language professional should reassure 

the patient that their pattern of excessive tension does not represent an irreversible muscular 

abnormality, but rather reflects a well-intentioned, but misdirected effort to achieve normal voice. 

Just prior to touching the neck, throat and larynx, it is important to explain what the clinician will do 

and why, and to ask permission to palpate, massage or reposition the larynx.   

Use of traditional evidence-based techniques for dysphonia such as Vocal Function Exercises, Semi-

Occluded Vocal Tract Exercises, and Resonant Voice Exercises may be useful for modifying voice, 

consolidation and generalisation. 

Appendix 32



Appendix 

Once normal phonation has been achieved, generalisation beyond the clinical setting is relatively 

straightforward, but it can be particularly challenging for some individuals in specific psychosocial 

contexts (i.e. a schoolteacher returning to the classroom after developing functional aphonia following 

significant difficulties in managing rebellious student behaviours and lack of support from school 

leaders). Under these circumstances, sustained improvement may be difficult to achieve, especially if 

there is evidence of long-standing anxiety, co-morbid depression, or ongoing medicolegal or workers’ 

compensation issues [57]. Outcomes are more likely to be positive if the patient understands the 

relationship between the voice problem and any ongoing psychosocial issues and has strategies in 

place to deal with them. Basic supportive counselling (and use of additional psychological approaches 

within individual scope) by the speech and language professional is often sufficient, but referral for 

additional support from a mental health professional is sometimes essential [62,63,71–73]. 

Systematic reviews of randomised controlled trials exploring the efficacy of symptomatic voice 

therapy for ‘functional dysphonia’ report moderate-to-good evidence for the direct symptomatic and 

behavioural voice therapies, either alone, or in combination with indirect therapies that may involve 

education and vocal hygiene [74,75]. More recently an extensive evaluation of the evidence for the 

efficacy of therapy for functional, organic and neurological voice disorders has shown similar findings 

[76]. These studies did not appear to distinguish between patients within their broadly defined 

functional dysphonia groups (i.e. no organic structural abnormality) and those traditionally termed 

'psychogenic/conversion aphonia dysphonia’ as being discussed in this paper.  

Another subtype of functional communication disorders is functional mutism, in which the patient 

does not produce sound, even with a whisper, or may mouth words with accurate but inaudible 

articulatory movements. This is in contrast to selective mutism which reflects voluntary refusal to 

speak, sometimes only in specific circumstances (often in the context of anxiety). In functional mutism 

the inability to speak is experienced as involuntary. Selective mutism and functional mutism 

sometimes overlap. In some cases the history reveals a breakdown in communication with significant 

others, and/or there is a conflict over speaking out or expressing negative emotions. The person may 

ask for access to an electronic device to assist with communication, which raises interesting issues 

about offering aids that may serve to perpetuate the ongoing pattern of mutism. When possible, 

communication without aids should be encouraged.  

Specific symptoms - Functional stuttering 

Functional stuttering is distinguished from developmental or neurogenic stuttering by extremes of 

variability or consistency on sound, syllable, word or phrase repetitions, unusual patterns of rate and 
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pausing, increased dysfluency with more simple speech tasks, and lack of improvement with activities 

that usually promote fluency. Of note, functional dysfluency may be internally inconsistent but may 

also be unusually consistent in presentation compared to developmental stuttering, such as stuttering 

on every syllable or word, or on the first word of every sentence [26,45,77,78]. Helpful assessment 

methods and positive diagnostic features are shown in the full version.  

Case reports suggest functional dysfluency may follow stressful life events associated with conflict and 

difficulties with communication of negative emotions in close relationships or with an important 

person; dealing with high burden of responsibility or criticism in the work place where it is difficult to 

speak out and defend oneself; recent accident or illness sometimes in association with mild head 

injury leading to transient concussion; in situations where  personal injury lawsuit or workers 

compensation may be an issue; or in association with posttraumatic stress disorder following combat. 

Clinicians emphasise that close attention needs to be given to these psychosocial issues, while also 

recognizing that the absence of a clear psychological trigger should not discount a functional diagnosis. 

Functional dysfluency can co-occur with other functional neurological symptoms, and in patients with 

comorbid neurologic disease including stroke, epilepsy, or traumatic brain injury [49,77,79,80].  

Although positive outcomes have been reported in case studies of treatment of functional stuttering 

in adults, it remains unclear what elements of these treatments explain their effectiveness[49,77]. 

Some potential approaches to symptomatic treatment are summarised in Table 6. 

When functional dysfluency does not resolve quickly with treatment, psychological impacts can be 

severe. Generalised anxiety and social anxiety in anticipation of speaking activity have significant 

implications for self-identity, close relationships, social participation and quality of life. While 

diagnosis of a psychological disorder is outside the scope of practice for speech language 

professionals, recognition of psychosocial factors in functional stuttering (as in developmental 

stuttering) allows therapists to appreciate the lived experience of stuttering and to guide appropriate 

therapy. Alongside symptomatic treatment, the therapist might helpfully include psychological 

approaches targeting features of avoidance, rumination and self-doubt [81,82]. As with 

developmental and neurogenic presentations of stuttering, collaboration with mental health 

professionals may be helpful in the management of secondary anxiety disorders and psychological 

distress [83].  
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Specific symptoms – Functional articulation symptoms 

Functional articulation disorders are characterised by substitutions or distortions of specific sounds, 

some of which may be associated with developmental errors (e.g. ‘wead’/‘read’, ‘wittle’/’little’, 

‘thome thoap’/’some soap’). Some sounds are produced with marked variability and unusual and 

exaggerated tongue, lip or jaw movements. These distortions may be accompanied by other unusual 

prosodic features, such as inappropriate patterns of loudness, with telegraphic speech and hesitations 

or exaggerated facial movements. Errors may be consistent and limited to particular sound, or unusual 

and associated with unusual tongue posturing (e.g. speaking with consistent tongue retraction). The 

patient may complain of weakness while exhibiting paradoxical strained voice quality. Functional 

articulation symptoms sometimes develop after dental, surgical or traumatic injury to the mouth, 

tongue or facial structures, or in combination with other functional symptoms affecting voice or 

fluency [5,84,85]. Examination features are detailed in the full version.  

In addition to the general treatment approaches outlined above, traditional treatment approaches 

used for developmental and neurological articulatory disorders may be effective. Some treatment 

strategies are suggested in Table 5.   

Specific symptoms – Other functional communication disorder symptoms (e.g., 
language, prosody, and accent)  

Language impairments impacting on understanding, word finding, syntax, reading, and writing may 

occur in functional neurological disorders, often along with other functional cognitive symptoms [86]. 

Diagnosis is generally made on the basis of significant internal inconsistency in performance compared 

to well-described lesion-based patterns of aphasia, dysgraphia and alexia. An example of such 

inconsistency would be disproportionate difficulty with reading during formal assessment in 

comparison to day-to-day reading. In some cases, however, these problems may be abnormally 

consistent in comparison with lesion-based aphasia, dysgraphia, etc.   

Subjective word finding or memory and concentration difficulties are not uncommon in patients with 

FND, and often appear to reflect inefficient allocation of attentional resources. Once other speech or 

communication symptoms, or other functional symptoms, are effectively treated, such cognitive 

symptoms may resolve. If the symptoms persist, some patients may benefit from being taught simple 

compensatory strategies for word retrieval deficits and similar difficulties.  

Foreign accent syndrome (FAS) is a disorder of speech in which listeners perceive the affected 

individual as speaking with a foreign or regional accent. Onset of FAS may occur in neurological disease 
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or damage, for example after stroke or brain injury. Recent review of cases of self-reported FAS 

suggest that in some cases symptoms are the result of a functional neurological disorder. Functional 

FAS can be identified by the presence of internally inconsistent changes in the person’s articulation 

and prosody, alterations to vowel and consonant production, stress, rhythm and intonation [48,87–

90] (Full version).  

Similarly, while immature features (e.g., developmental articulation errors) may persist in the speech 

of some adults, the sudden emergence of such features, and incongruity with the person’s former 

manner of speaking, age, level of maturity, and occupation, suggests a functional disorder [50]. Such 

immature speech is often characterised by a combination of prosodic, voice and articulatory 

alterations such as elevated pitch, exaggerated inflectional patterns, and common developmental 

errors (e.g. th/s, w/r); immature speech may be accompanied by infantile gestures and expressions. 

Functional immature speech may co-occur with functional voice disorders or stuttering and may 

disappear when the voice or fluency symptoms have resolved with intervention. Treatment by the 

speech and language professional may be directed towards modification of these obvious speech, 

voice and infantile pragmatic behaviours. However, in view of the possible symbolic implications of 

these regressive symptoms, referral for family therapy with an emphasis on close interpersonal 

relationships or psychodynamic psychotherapy may be necessary.       

 

Functional FAS may resolve spontaneously or during treatment; but there is relatively little 

information about the best treatment approaches to use when symptoms persist. Of note, FAS may 

or may not impact on communicative effectiveness. Others have suggested attention to detailed 

phonetic analysis with traditional speech therapy while recognising co-morbid psychological factors 

[91], or strategies routinely used for accent reduction in non-native speakers of English [92]. In a case 

described by Lee et al., (2016), functional FAS resolved with speech and language therapy approaches 

combined with CBT. Some treatment suggestions for functional FAS and other disorders of language, 

prosody and accent are offered in the full version.  

Specific symptoms – Globus pharyngeus 

Globus pharyngeus is a functional disorder which presents as a recurrent, non-painful but 

uncomfortable sensation of a lump in the throat, in the absence of dysphagia, odynophagia, gastro-

oesophageal reflux (GORD/GERD) or a histopathology-based oesophageal motility disorder. Globus 

commonly co-occurs with functional voice disorders.  
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Symptoms may be persistent or intermittent and are experienced as a sensation of a foreign body in 

the throat (e.g., hair, crumb); a tightening or choking feeling; a lump in the throat; or sensations of 

throat strain or itch. Globus is more obvious between meals and improves with eating, but there is 

often a sense of food and/or liquid sticking or passing with difficulty through the oesophagus. Globus 

is often associated with throat clearing, a sense of mucus build up or dry throat, repeated swallowing, 

chronic cough or hoarseness and, over time, dysphonia with pharyngolaryngeal tension [44,93]. 

Studies have shown links between globus and psychological stress [94,95], with many patients 

reporting exacerbation of their symptoms during periods of high emotional intensity. Although 

common, psychological and psychiatric disorders may be an outcome rather than a predisposing 

factor. 

Globus must be distinguished from dysphagia, but while the two symptoms do not necessarily co-

occur, empirical data suggests that 20% of patients with functional dysphagia experience globus 

sensation with swallowing [96]. Within gastroenterology, globus is defined often using the Rome IV 

criteria as a diagnosis of exclusion [44,46]. This is in contrast to the inclusive methods preferred here 

for diagnosis of functional voice and speech disorders.  

There are few adequately controlled treatment trials for globus. Although spontaneous remission may 

occur with reduction in psychological stress, 75% are still symptomatic after 3 years. One study 

suggested that globus symptoms resolved after reassuring diagnostic investigation by an ENT 

physician [93,97,98]; others have  cautioned against over investigation [93,98]. 

While therapeutic trials of proton-pump inhibitors are sometimes recommended in order to exclude 

GERD as a cause of globus, it should be noted that in a randomised controlled trial, globus resolved as 

frequently in patients administered esomeprazole as in those given placebo [99].  Antidepressants 

may be helpful, even in the absence of mood symptoms, in reducing oesophageal pain and discomfort 

[100]. In one small trial, the SSRI antidepressant paroxetine was found both effective and superior to 

low dose amitriptyline (a tricyclic antidepressant), which was superior to the proton-pump inhibitor 

lansoprazole in treatment of refractory globus [101].  

There is good preliminary evidence for the effectiveness of speech and language therapy in treating 

globus [47,98,102,103]. These approaches to management are summarised in the full version.  
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Specific symptoms – Functional dysphagia  

Functional Dysphagia is more often oropharyngeal rather than oesophageal since oropharyngeal 

musculature is under voluntary rather than autonomic control. For both types of dysphagia exclusion 

of disease is vital, but for oropharyngeal dysphagia identifying positive features is an important part 

of the diagnosis and explanation when due to a functional disorder. Positive signs include inability to 

swallow in the absence of drooling or excessive oral secretions, or inability to control anything in the 

mouth but ability to spit saliva into a cup.  

Symptoms of ‘globus’, a feeling of it being ‘hard’ to swallow, pain on swallowing, choking sensations, 

and coughing [104] are often described by patients with functional dysphagia. Patients often adopt 

avoidance behaviours as an attempt to reduce the perceived risk of choking. Examples include subtly 

reducing food intake and textures, changing head postures, eating slowly and with raised bodily 

tension, and social avoidance. Fear of choking is common and functional dysphagia may ultimately 

lead to unintended weight loss, social withdrawal, anxiety, panic and depression [96,105,106]. The 

impacts on quality of life are not dissimilar to those experienced by patients suffering dysphagia in 

association with head and neck cancer [107,108]. 

Functional oesophageal dysphagia can be diagnosed using Rome IV criteria, which unlike other 

disorders in this paper, are based on exclusion of disease rather than positive clinical features of 

functional disorder, with diagnostic criteria requiring that the following symptoms are present for at 

least 3 months, with onset 6 months before diagnosis: 1) a sense of solid or liquid food sticking, 

lodging, or passing abnormally through the oesophagus: 2) an absence of mechanical obstruction, 

GERD, or oesophageal motility disorder causing these symptoms [109]. Such patients require varying 

levels of investigation, the details of which are outside the scope of this article.  

In some cases functional dysphagia is an isolated symptom, with muscle tension or laryngeal hyper-

sensitivity [110]; in other cases dysphagia may be present as one of a range of functional motor 

symptoms, e.g. in stroke-like presentations; or may be associated with significant phagophobia or 

psychiatric symptoms. Functional symptoms elsewhere in the gastrointestinal tract, such as cyclical 

vomiting, may impact on food intake goals.   

There have been no randomised controlled trials for treatments specifically targeted at functional 

dysphagia as opposed to globus. Antidepressants are sometimes used on the basis of evidence of 

benefit in overlapping disorders causing oesophageal discomfort [100].  
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An overview of educational, behavioural and psychological strategies that may be used by speech and 

language professional in the management of functional dysphagia are summarised in the full version. 

Of note, a recent trial of Cognitive Behaviour – Enhanced Swallowing Therapy (CB-EST) in patients 

recovering from head and neck cancer had promising outcomes; a similar approach may be beneficial 

in treatment of functional dysphagia [108].  

Specific symptoms – Cough and vocal cord dysfunction (laryngeal hypersensitivity 
syndrome) 

The group suggests that conceptualising laryngeal hypersensitivity syndrome as a functional disorder 

is appropriate. Chronic cough and vocal cord dysfunction (also known as paradoxical vocal fold motion 

and inducible laryngeal obstruction) can be considered manifestations of laryngeal hypersensitivity 

syndrome. Symptoms can occur in the absence of a known cause or persists despite thorough medical 

management. Cough and vocal cord dysfunction persist as a result of reversible changes in function 

or aberrant involuntary learned behaviours, rather than primarily due to ongoing disease or damage, 

but not necessarily in the presence or as a result of significant psychological distress. Importantly, it is 

possible to have laryngeal hypersensitivity syndrome without meeting criteria for DSM-5 somatic 

symptom disorder (in which disproportionate time, energy, thoughts, anxious feelings and behaviours 

persist in relation to the seriousness of the symptoms), which is the way the American College of Chest 

Physicians have framed conditions previously described as psychogenic cough [111,112]. 

It seems likely that the term psychogenic cough has been used inappropriately for a range of types of 

refractory cough. Idiopathic cough [113], medically unexplained cough [10,114], chronic refractory 

cough [115], neurogenic cough or laryngeal/cough hypersensitivity syndrome [116], all refer to cough 

of unknown aetiology that persists despite medical treatment.  Psychiatric co-morbidity is far from 

universal and often secondary rather than causal [113,117].   

Referral should follow respiratory assessment by a physician, which should usually include 

investigations including spirometry. This group recognises two patterns of dysfunctional cough: 1) 

persistent habitual cough, and 2) cough which occurs intermittently in a ‘hypersensitive’ pattern but 

without objective evidence of airway hypersensitivity, in response to salient stimuli as part of a 

conditioned response, and with or without perceived panic or autonomic arousal. Respiratory 

exposure chamber testing may be indicated in some persistent cases. In most cases the diagnosis 

should be clearly established prior to referral for speech therapy. However, in those cases where 

patients may self-refer, they should be encouraged to seek formal assessment by a respiratory 

physician.  
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The assessment process can help the patient to understand the nature of their disorder, to recognise 

the key triggers that stimulate their urge to cough and then, how they respond behaviourally to those 

triggers. Strategies and behavioural guidelines for treatment, as recommended by a speech and 

language professionals, physiotherapists and respiratory physicians specialising in this area are 

summarised in the full version. [118–120].  

Conclusion 

Functional communication, swallowing, and cough symptoms are common, and may be effectively 

treated with a range of techniques that already form part of the considerable expertise of speech and 

language professionals.  

It is intended that these recommendations help speech and language professionals who work in a 

variety of settings to feel better able to approach the assessment and treatment of functional 

disorders with confidence and good outcomes.  

We also hope that, by fostering interest into functional disorders as a key part of the work of 

speech and language professionals, our recommendations might stimulate research 

towards developing more evidence-based treatments for these disorders.
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Table 1. A model of predisposing, precipitating and perpetuating risk factors for 

functional communication, swallowing, and cough disorders [7,13,14,45,62]   

Factors: Biological Psychological Social 

Predisposing 
vulnerabilities 

 

▪ Genetic factors  
▪ Previous functional 

symptoms and disorders 
▪ Pre-existing medical 

illness, especially 
affecting 
communication, e.g. 
traumatic brain injury 

▪ Biological 
vulnerabilities in 
nervous system, 
lower/upper 
respiratory system, 
head & neck 

▪ Personality traits 
(neuroticism, low social 
potency, stress 
reactivity, emotional 
inhibition, low self-
esteem, perfectionism) 

▪ Interpersonal 
difficulties  

▪ Suggestibility 
▪ Coping styles 
▪ Attachment profiles 
▪ Anxiety or depressive 

disorders 

▪ Adverse life 
events 

▪ Stress 
▪ Poor 

relationships 
▪ Symptom 

modelling (e.g. of 
family members) 

Precipitating 
mechanisms 

 

 

 

 

▪ Physical injury; 
strain/pain; surgery; 
medical illness 

▪ Habituated muscle 
tension patterns; 
dysregulated movement 
patterns; excessive 
inhibition of movement 

▪ Viral infection affecting 
upper or lower 
respiratory tract 

▪ Inhaled toxic substances 
▪ Exposure to noxious 

odours 
▪ Historical or recent 

choking incident with 
persisting belief 
something still caught in 
the throat 

▪ Drug/medication 
induced side effect 

▪ Severe fatigue 

▪ Dilemmas with forced 
choices leading to 
negative consequences 

▪ Ambivalence over 
expression of negative 
emotions, conflict over 
speaking out, sense of 
entrapment  

▪ Anticipation of difficult 
encounter, illness, or 
pending surgical 
procedure  

 

▪ Significant 
adverse life 
events 

▪ Interpersonal 
stress 

 

Perpetuating 
factors 

 

 

▪ Hypersensitivity to 
subtle changes in air 
pressure, temperature, 
sensation in respiratory 
and vocal tract  

▪ Physiological arousal 
▪ Pain 

▪ Fear – avoidance 
▪ Tendency to ‘all or 

nothing’ or catastrophic 
thinking  

▪ Perception that voice 
use or swallowing are 
dangerous, harmful, 
effortful 

▪ Hypervigilance and 
excessive self-
monitoring 

▪ Belief that symptoms 
are due to damage or 

▪ Litigation or 
disability 
compensation 
issues 

▪ Medical 
uncertainty 

▪ Excessive 
reliance on 
unreliable 
sources of 
information  

▪ Stigma 
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suspected or confirmed 
disease/illness; unusual 
illness beliefs 

▪ Entrenched symptoms 
have become part of 
one’s sense of self or 
personal identity 
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Table 2. Positive clinical features of functional communication and swallowing 

disorders 

 
  

Positive clinical signs of FND General examples in functional communication and 
swallowing disorders 

Symptoms are inconsistent with clinical 
examination and laboratory/imaging 
findings 

▪ Severity of speech deficit is disproportionate to severity 
of injury or locus of lesion (e.g. single lacunar stroke; 
mild traumatic brain injury) 

▪ Total or partial loss of voice despite normal structure 
and function of vocal folds during laryngoscopy 

Symptoms are internally inconsistent ▪ Resolution or reduced severity during small talk or other 
spontaneous discussion, when attention is diverted, or 
during natural automatic functions, preverbal and/or 
automatic utterances, playful, emotionally expressive 
activities, during laryngeal manipulation (voice 
disorders).*2 

▪ Suggestibility – e.g. the symptom becomes much more 
prominent when it is being discussed 

Symptoms are associated with inefficient 
and non-ergonomic patterns of movement 

▪ When weakness is major complaint, speech, voice, 
swallowing fatigues in the direction of muscle 
hyperfunction  

▪ Struggle behaviours - over-mouthing, eye blinking, facial 
contortions, excessive effort in breathing, neck, 
shoulders, strap muscles, shifts in body posture – 
including during non-speech oromotor tasks.  

* Note that many structural/neurological communication disorders can show symptom fluctuations. The 
core difference is that in structural/primarily ’organic’ cases one can discern plausible predictability in 
how/when/where symptoms vary – e.g., in relation to fatigue, time in medication cycle, cognitive load, and 
language variables such as word frequency, syllable complexity, stress placement in word/sentence. These 
underlying regularities tend not to be present in functional communication and swallowing disorders. 
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Table 3. Explaining the diagnosis  

Important elements of the explanation of a functional communication, swallowing, and other upper 

airway-related (e.g. cough and breathing) disorder 

Although we have used the term ‘functional disorder’ for consistency, we understand that a range of terms may 

be used to describe these conditions. For example, cough might be more clearly explained in terms of 

hypersensitivity or hyperresponsiveness. We also recommend that the explanation be tailored appropriately to 

the patient’s level of understanding. Examples of explanatory phrases used by the authors are listed below: 

 

Take the problem seriously 

• “These symptoms are real and not ‘in your head’” 

• “This is a genuine problem, and I believe you”  

• “I imagine this must be making things at work/home really difficult” 

Name the diagnosis 

• “You have a functional speech disorder affecting your articulation” 

• “You have a functional stuttering problem affecting your fluency” 

• “This sensation of a lump in your throat is called functional globus” 

• “This is a type of functional neurological disorder” 

Explain the diagnosis in terms of what it is rather than saying what it is not 

• “The symptoms are caused by abnormal brain functioning rather than structural damage or disease.” 

• “A software problem, not a hardware problem.” 

• “Software not broken, but has a glitch.”  

• “The machinery is still present and whole, but someone switched the outlets so now when it gets plugged 

in, it doesn’t work smoothly anymore. We need to switch the outlets back.” 

• “The server is busy.” 

• “Your muscles have the potential to work properly but the messages are having problems getting through.” 

• “The train is off the tracks. The train and the tracks are both working correctly but only run smoothly when 

properly aligned.” 

• “Your brain has forgotten the path to produce voice for speech; we need to find the path to the voice again 

and memorize that feeling.” 

• “For a time you couldn’t use the most efficient route (The Motorway) and instead needed to use a “B road” 

to make the movement. Now we know the Motorway is open, which will be more efficient, we can help 

you to use the Motorway consistently again.” 

• In explaining aetiology, using the analogy “sometimes people throw their back out but don’t know what 

happened” and explain that the body can respond to experiences that we are not acutely aware of.” 

• Describe other non-structural causes of physical symptoms: stomach ache before an important exam; 

headache from a stressful day at work; shoulder/neck/arm tension from being tense over some issue.” 

• Explain that throat muscles are particularly vulnerable to stress/anxiety (analogy of lump in throat when 

cross/upset/holding back tears) and when they get into a habit of tightening it can alter how our voice 

sounds, contribute to breathing difficulties and cough. They need to be shown how to relax/release. 

• “You have very efficiently learned how to use your voice (clear or protect your airway) when you needed 

this protection. This learning was so helpful that you kept using it when it was no longer necessary. Now 

you no longer need this technique and may benefit from reacquainting yourself with how you previously 

spoke (breathed, swallowed, etc).” 

• Explain conditioned learning (e.g. “Pavlov’s dogs”), especially when symptoms are intermittent, paving 

the way to “unlearning” with treatment. 

• Explain “your brain is clever, and it knows that you need to stop and look after yourself”. 

• Explain the diagnosis using a sketch of a straight line balanced on the tip of a triangle, and discuss the 

importance of a balance between capacities and demands (bringing into the explanation the Demands and 

Capacities Model; when demands (internal and external) exceed capacity (compromised by pain, 

headache, sleep deprivation, etc), the neurologic demands on the brain’s finite resources are compromised. 
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Use the analogy of demands as noise in the brain, impacting the finite synapses we depend on for rapid 

transmission and storage of information (capacities). 

Explain and demonstrate the rationale for the diagnosis. Explain that the presence of variability suggests 

that improvement should be possible with treatment.  

• Demonstrate and explain positive clinical features, e.g.: “When you imitated my voice in this way, I was 

able to hear your voice, even though momentarily. This suggests that the vocal cords are able to move 

normally when automatic control takes over, and tells us that we should be able to get your voice working 

normally again and back under your voluntary control.” 

Provide written information and direct to other resources (see Appendix 1) 

• Printed symptom information sheets 

• Online information such as www.neurosymptoms.org 

• It is good practice to write clinical letters to patients when possible, and to enable access to clinical reports 

when respective specialists give permission.  
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Table 4: Treatment of functional voice disorders 

 

Domains of 
intervention 

Examples of possible strategies 

Education & 
explanatory  

• A key part of treatment is clear explanation of the nature of the disorder (see table 
3 for helpful phrases) and the rationale for the diagnosis.  

• Review the laryngoscopy examination and/or images together with the patient. It 
is particularly important to explain that ‘abnormal movements’ and similar remarks 
in written reports reflect reversible habitual movements and not irreversible 
structural abnormality, as patients may misunderstand the implications of such 
phrases. 

• Explain that voice disorders can result from excessive muscle tension which may 
prevent normal speech but does not represent an irreversible or uncontrollable 
abnormality and that it can brought under their control. 

Symptomatic Natural, reflexive, or instinctive behaviours usually accompanied by sound:  

• Cough and clear the throat (allowing voice to be present if possible). 

• Yawn followed by a sigh (as if with genuine relief). 

• Whimper sounds (as if a small distressed animal such as a kitten) or invite 
extremely high-pitched voice. 

• Grunt or groan (as if in pain, shifting posture, lifting a heavy item). 

• Comfort moaning sounds (associated with pleasure, eating something delicious). 

• Gargling with a firm sound (firstly with water then simulated without water 

• Pretend to be snoring. 

• Use slow easy onset with prolonged speech sounds such as /mmyyy-mmuumm. 

• Phonation on inhalation while maintaining a very relaxed body. 
 

Playful pre-linguistic vocal sounds that we might enjoy with a young child: 

• Blow raspberries while voicing. 

• Phonate with a rising and falling scale blowing the lips like a horse. 

• Move finger rapidly in between the lips shaped for ‘ooh’ with a falling inflection 
from high to low (you are so cute). 

• Pat the lips with hand while phonating (gentle affectionate tone as if to infant). 

• Gently pat the patient’s back while they sigh out ‘ah’ (as if with comfort). 

• Patient pats own chest firmly while sighing ‘ah’ (with a sense of comfort or relief). 

• Siren quietly down the scale using nasal sounds such as /m/ /n/ or /ng/. 

• Produce a low-pitched glottal fry at the very bottom of the vocal range. 

• Giggle or laugh (as if in absolute delight). 

• Hold a tube of paper to the lips, phonate ’ooh’ and notice sensation of lips 
vibrating. 

• Sing rising and falling scale on tongue trill with firmly voiced consonant, e.g., ‘drr’. 

 

Automatic phrases and utterances with minimal communicative responsibility 

• Respond with short “Mm mm” “Okay” “Uh huh “(as in response to question). 

• Count and recite days of the week, sing “Happy Birthday” or favourite song.  

 

Physical and or postural manoeuvres:  
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• Reposturing/repositioning/lowering of the larynx including circumlaryngeal 
massage with concurrent vocalisation. It is important to clearly explain and check 
with the patient before touching their neck.  

• During these manoeuvres, patient may be asked to phonate gently on an open 
vowel such as /ah/, nasal sounds such as /mm/, or to glide down the scale from 
high to low on a /whooo/, which will often facilitate a tentative squeak, an 
uncertain pitch break from falsetto phonation into modal voice, or a brief sound 
resembling their normal voice. For some it may even prompt more irregular 
phonation, so the therapist needs to reassure the patient that different stages of 
dysphonia may be heard as it returns to its normal pitch, quality and function. 

• Postural manipulations such as phonating while bending over or while leaning back 
and looking at the ceiling. 

 

Redirection of attentional focus: 

• Bubble blowing into water with vocalisation. 

• Large body movements such as jumping, shaking out body whilst make ‘shivering 
noises’ facilitates redirection and release. 

• Invite patient to communicate and interact while walking along, inside or outside 
the clinical setting, against the noise of traffic.  

• Use of amplification or headphones to alter or enhance auditory feedback.  

 

Use of electroglottography (EGG) and electromyography  (EMG)as forms of laryngeal 
biofeedback which may also serve to redirect attention. 

Psychological • Communication counselling attending to predisposing, precipitating and 
perpetuating issues related to onset and maintenance of voice symptoms. 

• Identify and gently address patterns of avoidance of speaking or excessive 
dependence on aids to communication.  

• Identify any social or other phobic anxiety – i.e. of speaking in particular situations. 
Support to increase exposure (and so reduce anxiety) to feared situations. In some 
cases collaborative work with, or onward referral to, mental health professionals 
for structured psychotherapy (e.g. CBT) may be helpful.  
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Table 5. Treatment of functional dysfluency/stuttering  

Domains of 
intervention 

Examples of possible strategies 

Education & 
explanatory  

• Reassurance regarding nature of symptoms and good prognosis for resolution. 

• Explanation for rationale behind diagnosis of functional stuttering. 

• Explanation that dysfluencies can reflect effects of excessive muscle tension which 
may prevent normal speech but does not represent an irreversible or 
uncontrollable abnormality and that it can brought under their control. 

• Highlight the importance of forward airflow during speech to achieve smoothness. 

Symptomatic Reduction of excessive musculoskeletal tension in both speech and non-speech muscles 
often associated with stuttering: 

• Reduce muscle tension, drawing on techniques used for functional voice disorders.  

• Select high frequency abnormal behaviours associated with dysfluencies. 

• Palpate or manipulate facial muscles or lower the larynx to reduce muscle tension.  

• Reduce muscular tension in head, neck, shoulders and postural alignment. 
 
Eliminate secondary or accessory movements which may involve asking them to do 
something differently or adding a distraction which is faded out as speech normalises 

• Speak while lying on their back. 

• Invite person to squeeze a ball while speaking. 

• Invite person to sort blocks into different patterns while speaking. 

• Suggest finger tapping thumb and finger while speaking. 

• Speak while listening to music through headphones. 
 
Modification of stuttering behaviours 
Once excessive tension has been reduced, and the patient can produce some sounds, 
words or phrases with less struggle, normal speech may return in some cases. If not, it 
may be appropriate to introduce techniques currently used successfully for the 
treatment of developmental stuttering such as: 
 
Speech restructuring and fluency shaping techniques, e.g. the Prolonged Speech 
Treatment Model, the Camperdown Program for adults who stutter, or the La Trobe 
Smooth Speech Clinic Program.  
These intensive treatment programs offered individually or in groups may include: 

• Slowing rate of speech. 

• Easy, gentle onset. 

• Elongating vowels and producing prolonged speech. 

• Linking words together with controlled phrasing. 

• Emphasising speech naturalness. 

• Determining hierarchy of speaking situations with desensitization tasks. 

Psychological  • Communication counselling attending to predisposing, precipitating perpetuating 
issues related to onset, presentation, and maintenance of stuttering behaviours. 

• Address abnormal illness beliefs, excessive attention and vigilance towards bodily 
sensations, and the sense of loss of control over speech fluency.  

• Teach person to respond to moments of stuttering and feelings of loss of control in 
more adaptive ways, using less struggle and tension which can be beneficial, both 
psychologically and physically. 

• Refer to mental health professionals for psychotherapy; Acceptance and 
Commitment Therapy; or CBT for treatment of anxiety in relation to stuttering. 

Appendix 48



Appendix 

  

Table 6. Treatment of functional articulation disorders 

Domains of 
intervention 

Examples of possible strategies 

Education & 
explanatory  

• Reassurance regarding nature of symptoms and good prognosis for resolution. 

• General principles already discussed as for functional voice and fluency including 
their understanding of diagnosis, the rationale for current diagnosis. 

• Education about how we actually speak versus how we think we speak e.g. we do 
not necessarily pronounce words according to spelling. 

Symptomatic 
• Reduction of excessive musculoskeletal tension in speech and non-speech muscles 

often associated with articulation: in head, neck, shoulders, face and mouth. 

• Where there is functional facial weakness, spasm, or trismus, collaborative 
treatment with physiotherapy or occupational therapy may be helpful.  

• Eliminate secondary or accessory movements which may involve the patient doing 
something differently, which acts as a distraction, later to be faded out as speech 
normalises. 

• Focusing on normal movements and sounds, distracting from abnormal sounds etc. 

• Dual tasking while speaking as form of distraction. 

• Invite non-speech articulation such as singing. 

• Introduce skills in ‘mindfulness’ during oromotor tasks as a way of maintaining 
focus on easy, smooth movements where possible. 

• Slow speech down or elongate a sound rather than building tension around it, 
which can be explained as ‘resetting the system’. 

• Use nonsense words or syllable repetitions as way to demonstrate potential for 
‘normal‘ function. 

• Advance communication with higher cognitive linguistic content in hierarchical 
fashion (similar to the strategies for functional voice and stuttering). 

• Redirect patient focus on speech to other topics, monitoring if speech improves 
and in which contexts. 

If functional voice or fluency problems are also present the treatment of a single 
communication problem may result in resolution of all communication symptoms. 

Psychological  • Attention to psychosocial issues as for other symptom groups.  

• Address cognitive features related to locus of control, executive function, abnormal 
illness beliefs, hypervigilance to bodily functions, etc.  

• Help person gain insight into the positive changes in articulation, and how they are 
achieving more normal control over speech movements. 
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Psychological • Counselling by the speech and language professional in relation to psychological and life 
stresses contributing to symptoms.  

• Education about the physiology of anxiety, the anxiety arousal curve, and the 
importance of avoiding avoidance.  

• Treatment of any comorbid or secondary psychiatric disorder e.g. anxiety, depression, 
phagophobia.  

• Cognitive Behavioural Therapy strategies may be useful. Identify and challenge: 
o Beliefs and cognitions, e.g. ‘food will stick in my throat’ ‘I will choke and die’. 
o Self-reported sensations, e.g. ‘My throat feels tight and narrow’ ‘Food is sticking 

there and won’t move’. 
o Maladaptive behaviours, e.g. Avoidance of solids, withdrawing from others, eating 

in isolation. 

• Self-directed attention, e.g. Preoccupations with throat sensations ‘Chewing is hard, 
swallowing is difficult’. 

• Recommend positive self-statements during the swallow such as ‘my throat feels easy’, 
‘this swallow is easy’.  

 

Medical • Provide information and advice to reduce acid reflux. Signpost for appropriate medical 
management of acid reflux and/or post nasal drip if present. 

• SSRI antidepressants or low-dose amitriptyline may be helpful for globus. 
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SLT consensus recommendations - Appendix 1 – Helpful resources 

For professionals: 

• The international Functional Neurological Disorder Society streams a wide programme of 
webinars, with back catalogue available to members.  

• ‘Emotion Matters’ is a resource for health and social care professionals working with adults 
with long term physical healthy issues, and includes the SWIFT Check Up – a tool to help 
develop a clear picture of a patient’s social, occupational, and emotional background.  

• Northern Speech Services dysphagia app is helpful for showing patients how swallowing 
works.  

• USA Mental Health Resources at National Institutes of Mental Health (NIMH), National 
Alliance on Mental Illness (NAMI), and the American Psychological Association. 

• Medline Plus on voice disorders 

• The Voice Foundation 

• The National Center for Voice and Speech (NCVS) (USA) 

• University of Wisconsin Madison Voice and Swallowing Lecture Series 

For patients: 

Functional neurological disorders in general: 

• Neurosymptoms - Functional neurological disorders: a patient’s guide. This website is also 
available in German, Dutch, French, Italian, Spanish, Portuguese, Swedish, and Russian.  

• FND Australia Workbook 

• FND Portal blog (and the associated @fndportal twitter account) 

• FND Hope International 

• FND Action UK 

• FND Forum  

• My FND – a free app for people with FND 

Foreign Accent Syndrome 

• University of Texas at Dallas ‘Foreign Accent Syndrome’ website 

Voice problems 

• British Voice Association has a range of leaflets about the voice, and about looking after your 
voice, including ‘ The Effects of Stress and Emotion on the Voice’.  

• Voice Doctor 

Counselling and psychological therapies 

• (USA only) – Psychology Today – Find a Therapist 

Trauma 

• USA Trauma Research Foundation 
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Management of mild traumatic brain
injury

Anne van Gils,1 Jon Stone ,2,3 Killian Welch,2,4 Louise R Davidson,2

Dean Kerslake,5 Dave Caesar,5 Laura McWhirter,3 Alan Carson2,3,4

SUMMARY
Mild traumatic brain injury (TBI) is common and
associated with a range of diffuse, non-specific
symptoms including headache, nausea, dizziness,
fatigue, hypersomnolence, attentional difficulties,
photosensitivity and phonosensitivity, irritability
and depersonalisation. Although these symptoms
usually resolve within 3months, 5%–15% of
patients are left with chronic symptoms.We argue
that simply labelling such symptoms as
‘postconcussional’ is of little benefit to patients.
Instead, we suggest that detailed assessment,
including investigation, both of the severity of the
‘mild’ injury and of the individual symptom
syndromes, should be used to tailor a
rehabilitative approach to symptoms. To
complement such an approach, we have
developed a self-help website for patients with
mild TBI, based on neurorehabilitative and
cognitive behavioural therapy principles, offering
information, tips and tools to guide recovery:
www.headinjurysymptoms.org.

INTRODUCTION

…Up Jack got

And home did trot,
As fast as he could caper;
And went to bed
And plastered his head
With vinegar and brown paper

Head injury is the the most common rea-
son for those under 65 to be admitted to
the hospital. In most developed countries,
the incidence of emergency department
(ED) attendance is around 270–330 per
100 000 per annum.1

The overwhelming majority (around
93%) of brain injuries are mild.2 According
to the WHO criteria: ‘Mild traumatic brain
injury (TBI) is an acute brain injury resulting
frommechanical energy to the head froman
external force. Operational criteria for clin-
ical identification include: (i) one ormore of
the following: confusion or disorientation,
loss of consciousness for ≤30min, post-

traumatic amnesia (PTA) for <24 hours
and/or other transient neurological
abnormalities, such as focal signs, sei-
zure and intracranial lesion not requir-
ing surgery; AND (ii) a Glasgow Coma
Scale (GCS) score of 13–15 after 30
min post head injury or later on pre-
sentation for healthcare. These manifes-
tations of mild TBI must not be due to
drugs, alcohol, medications, caused by
other injuries or treatment for other
injuries (eg, systemic injuries, facial
injuries or intubation), caused by other
problems (eg, psychological trauma,
language barrier or coexisting medical
conditions) or caused by penetrating
craniocerebral injury’.3

Patients with mild TBI are usually dis-
charged from the hospital directly or
within 24 hours after a period of observa-
tion. The vast majority of delayed intra-
cranial pathologies, such as bleeding or an
expanding lesion, occur in the first 24
hours and are exceptionally rare after 21
days (<0.1%).4 But although dangerous
complications are unusual, many people
who sustain a mild TBI develop non-spe-
cific symptoms, such as headache, nausea,
dizziness, fatigue, hypersomnolence,
attentional difficulties, photosensitivity
and phonosensitivity, irritability and
depersonalisation. Although often
referred to as ‘postconcussion syndrome’,
research suggests multifactorial causes and
we find this label unhelpful.3 5

In 2004, the WHO provided an author-
itative epidemiological analysis of out-
come after mild TBI with a programme
of systematic reviews, updated in 2014
without change to the main conclusions.
Their key finding was that ‘early cognitive
deficits in mild TBI are largely resolved
within a few months post injury, with
most studies suggesting resolution within
3 months. As this evidence is based on a
variety of study designs, in a number of
different mild TBI populations and
through comparisons with both injured
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and non-injured control groups, we consider it persua-
sive and consistent evidence’.6

We accept the WHO’s findings in general but recom-
mend a more nuanced position.
First, the WHO definition of mild TBI spans a con-

siderable range of injury severity. The likely contribution
of structural damage differs vastly between a personwho
bumps their head on a desk and feels dazed, and a
motorcyclist in a high-speed collision who is uncon-
scious for 25min, GCS 13 on admission to hospital
and has PTAof 23 hours. Formore severe ‘mild’ injuries,
with lesions on imaging (sometimes referred to as ‘com-
plicated mild injuries’), the Mayo criteria (box 1) pro-
vide additional clarity by incorporating imaging findings
and classifies them as ‘moderate severe’.4

Second, mild TBI does not occur randomly but pre-
injury risk factors, such as alcohol misuse, predispose to
both injury and poor outcome.

Third, we find it helpful to take a wider view of
functioning beyond the initial injury, in terms of the
International Classification of Functioning, Disability
and Health Framework.7 This framework recognises
that impairment (structural damage) is only one com-
ponent of disability (symptoms and consequences) and
handicap/participation. We find a cognitive beha-
vioural framework helps in understanding how expec-
tations might drive behavioural responses to injury.

Why do we need to think about head injury information?
SIGN 110 and National Institute for Health and Care
Excellence (NICE) CG176 have described well the
acute assessment of head injury, and we will not reiter-
ate it here. After acute attendance with mild TBI, the
failure to provide a head injury advice sheet describing
‘red flag’ symptoms requiring the patient to return to
hospital urgently (box 2) is considered negligent.
However, this essential information can also cause

Box 2 Example of an information sheet, provided
after discharge from the ED with a head injury

Important things to look for after a head injury

Advice for the person taking a patient home from
the emergency department
[Name] has suffered a head injury, but does not need to be
admitted to a hospital ward. We have examined the patient
and believe that the injury is not serious. Please watch the
patient closely over the next day or so as very rarely compli-
cations may develop as a result of the injury. Overnight rouse
the patient gently every couple of hours, and follow this
advice:
1. Do not leave the patient alone at home.
2. Make sure that there is a nearby telephone and that

the patient stays within easy reach of medical help.
3. Symptoms to look out for:

– Is it difficult to wake the patient up?
– Is the patient very confused?
– Does the patient complain of a very severe headache?
– Has the patient:

– Vomited (been sick)?
– Had a fit (collapsed and felt a bit out of touch

afterwards)?
– Passed out suddenly?
– Complained of weakness or numbness in an arm

or leg?
– Complained about not seeing as well as usual?
– Had any watery fluid coming out of their ear or

nose?
If the answer to any of these questions is ‘yes’ or you
are worried about anything else,you should telephone
the emergency department on: [tel. no.]

Or if you are very worried, take the patient straight
back to the emergency department.

Box 1 Mayo trauma brain injury (TBI) classification
system

A. Classify as moderate-severe (definite) TBI if one or
more of the following criteria apply:
1. Death due to this TBI.
2. Loss of consciousness of ≥30 min.
3. Post-traumatic anterograde amnesia of ≥24 hours.
4. Worst GlasgowComa Scale full score in first 24 hours

<13 (unless invalidated upon review eg, attributable
to intoxication, sedation, systematic shock).

5. One or more of the following present:
– Intracerebral haematoma.
– Subdural haematoma.
– Epidural haematoma.
– Cerebral contusion.
– Haemorrhagic contusion.
– Penetrating TBI (dura penetrated).
– Subarachnoid haemorrhage.
– Brainstem injury.

B. If none of criteria A apply, classify as mild (probable) TBI
if one or more of the following apply:
1. Loss of consciousness momentarily to <30 min.
2. Post-traumatic anterograde amnesia momentarily to

<24 hours.
3. Depressed, basilar or linear skull fracture (dura

intact).
C. If none of the criteria A or B apply, classify as

symptomatic (possible) TBI if one or more of the
following symptoms are present:
1. Blurred vision.
2. Confusion (mental state changes).
3. Daze.
4. Dizziness.
5. Focal neurological symptoms.
6. Headache, nausea.

TBI, trauma brain injury.
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anxiety, putting the patient on high alert so that when
an unpleasant but common symptom occurs the patient
worries about whether it too is a ‘red flag’.We think it is
crucially important to supplement advice about ‘red
flags’ with a description of common symptoms after
mild TBI.
Information that helps patients to make sense of

symptoms, and signposts to the correct treatment, is
likely to be helpful. Early sensible information can
reduce anxiety and unhelpful beliefs, prevent maladap-
tive responses and therefore optimise outcome.8

Recent reviews show modest supportive evidence for
early educational interventions.9 10

Current sources of information for patients (such as
www.nhs.uk/conditions/concussion, www.healthline.
com/health/concussion and www.familydoctor.org/condi
tion/concussion) give poor treatment advice: ‘Remember,
it is important to take time to rest after any concussion.
This allows the brain to heal’, ‘Only return to work,
college or school when you feel you have completely
recovered’. Such advice goes against the principles of
rehabilitation. For severe brain injuries, there is level 1
evidence that early mobilisation and rehabilitation
improve outcome.11 Although there is no level 1 evidence
after mild TBI, available evidence and clinical experience
suggest a similar approach is beneficial.12 Indeed, itwould
be remarkable ifmild TBI required the opposite approach

—rest until complete recovery—which we believe iatro-
genically reinforces worries and avoidance behaviour.
Here we describe an approach to assessment and

treatment after mild TBI. We have also developed a
self-help website, based on cognitive behavioural ther-
apy and rehabilitation principles: www.headinjury
symptoms.org (figure 1). The website encourages
patients to play an active role in their recovery, and
we hope it will be a useful supplement for neurologists.

DIAGNOSIS IN THE NEUROLOGY CLINIC: WAS IT A
MILD TBI?
Reconstructing the history and getting the records
Neurologists are most likely to become involved
months post-injury when a patient with ongoing
symptoms is referred ‘for a scan’. The starting point
of the assessment is to ascertain the severity of the
acute brain injury, via peri-injury markers including
duration of loss of consciousness, retrograde and PTA.
In our experience, referral history cannot be relied on,
and the first rule is ‘take no-one’s word for it’: get the
information yourself. We have encountered patients
with prolonged periods of hospitalisation after appar-
ent severe brain injuries who turned out to have the
most trivial of knocks to the head. More rarely, sig-
nificant injuries are missed: in cases of polytrauma,
where life-saving attention is paid to other injuries and

Figure 1 Screenshot of www.headinjurysymptoms.org

van Gils A, et al. Pract Neurol 2020;20:213–221. doi:10.1136/practneurol-2018-002087 215

REVIEW
 on M

arch 24, 2021 at U
niversity of E

dinburgh. P
rotected by copyright.

http://pn.bm
j.com

/
P

ract N
eurol: first published as 10.1136/practneurol-2018-002087 on 9 A

pril 2020. D
ow

nloaded from
 

Appendix 74

www.nhs.uk/conditions/concussion
www.healthline.com/health/concussion
www.healthline.com/health/concussion
www.familydoctor.org/condition/concussion
www.familydoctor.org/condition/concussion
www.headinjurysymptoms.org
www.headinjurysymptoms.org
www.headinjurysymptoms.org
http://pn.bmj.com/


a moderate TBI passes under the radar, or on a Friday
night where signs of developing coma are mistaken for
drunkenness. In our experience, however, EDs almost
always triage the latter injuries correctly.
Although the patient will be unable to distinguish loss

of consciousness from PTA13 (there will just be a mem-
ory gap) they will often have been told by onlookers
and the ambulance record usually contains a comment.
Be cautious when a very short loss of consciousness
accompanies prolonged PTA, although such anomalies
are possible. If the history suggests PTA of weeks but
the patient was discharged from the ED, read the acute
assessment yourself. It is also unusual to have had a
severe injury with retrograde amnesia of <30min.14 15

Drugs, in particular, opiates, can artificially prolong
both coma and the apparent duration of PTA. Normal
forgetting can be reported as PTA.16 Pay attention to
what the patient actually did during the supposed per-
iod of amnesia. Did they make their own way home,
navigate unaided around their home town, cook, shop,
work? Although someone may seem superficially nor-
mal during PTA in a structured hospital environment,
being in this state is incompatible with all but the sim-
plest of independent tasks.
In most circumstances, the mechanisms behind a sig-

nificant brain injurywill include a degree of diffuse axonal
injury.17 18 This insult is particularly destructive to white
matter subcortical tracts. Patients usually display some
impairment in language, or in higher communication,
such as turn-taking or selective attention (ie, being able
to follow group conversation), and at least subtle signs of
disinhibition, deficits inmetacognition anddistractibility.-
19 If these features are absent, carefully considerwhether a
moderate-to-severe brain injury has taken place.

Role of clinical neuroimaging
In our experience taking time to review case records is
almost always more informative than rushing to request
‘a scan’. That said, there is a role for imaging in assessing
mild TBI, even sometime after the event. The investiga-
tion of choice is generally an MR scan of the brain with
susceptibility-weighted imaging (SWI).20 21 There is
debate as to the extent SWI shows diffuse vascular injury
as opposed to diffuse axonal injury; although the two
frequently coexist, they are not synonymous. Both, how-
ever, correlate with the poorer cognitive outcomes and
give some indication of the extent of neuronal damage.
Our practice is to consider imaging if there was PTA
beyond 1 hour, a dangerous mechanism, an elderly sub-
ject, taking anticoagulant medications, unexpected cog-
nitive or psychiatric trajectory post injury, abnormal
neurological signs or uncertainty about peri-injury mar-
kers. A CT scan of the head should only be used when
there is urgent concern about a late bleed or hydroce-
phalus and does not have a routine role in the late
assessment of mild TBI.

Neurological, vestibular and psychiatric symptoms after
mild TBI
The risk of head injury is not random but heavily
skewed to those with health or lifestyle problems that
predispose to risk-taking or falls. Although the largest
group are those with substance or alcohol misuse, neu-
rological disorders, including dementia, increase falls
risk, so that mild TBI may in some cases be a secondary
consequence of brain disease. Additionally, a mild TBI
causing injury may have other components that seem to
indicate ‘brain damage’ but rather arise through vestib-
ular (eg, benign paroxysmal positional vertigo (BPPV)),
psychological (eg, depersonalisation) or other neurolo-
gical mechanisms (eg, post-traumatic migraine).

COMMON SYMPTOMS AFTER MILD TBI
Headache
Migraine and other headaches are commonly triggered
or exacerbated by a head injury. A systematic review
found chronic headache was more common in mild
(75%) versus moderate or severe TBI (32%).22

Migraine can be especially alarming to the patient
who has not previously experienced it and has just
had an injury. Medication overuse, neck injuries, sleep
disturbance and psychological comorbidity may all
contribute to headache after mild TBI. The manage-
ment of headaches is along standard lines, but it is
particularly important to make the diagnosis clear so
reducing anxiety about the cause.

Dizziness
Dizziness after a head injury has many potential causes.
The most common is BPPV related to the dislodging of
debris into the posterior semicircular canal during the
injury. It is easy to underestimate just how alarming is
sudden rotatory vertigo from BPPV, especially to some-
one already in a state of arousal after an injury. Most
neurologists will recognise how much harm is done
when a patient with post-head injury BPPV is not
given the correct diagnosis and continues to believe
dizziness is evidence of brain damage.
Vestibular migraine is the second most common

cause of dizziness in this population, often part of
new-onset migraine or worsening of pre-existing
migraine. Central vestibular disorders can occur but
aremore typical aftermoderate or severe brain injury.23

Persistent postural-perceptual dizziness describes a
functional disorder of chronic subjective dizziness
after a vestibular trigger.24 The diagnosis depends on
the presence of unsteadiness or non-spinning vertigo
that is prolonged and exacerbated by upright posture,
active or passive motion, without regard to direction or
position and exposure to moving or complex visual
patterns. Symptoms wax and wane but tend to worsen
over time. Secondary anxiety and avoidance of preci-
pitating stimuli are common, as is a rather stiff posture
as a form of excessive compensation. Treatment
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involves accurate diagnosis and explanation, then
exposure and desensitisation in the context of either
vestibular physiotherapy or cognitive behavioural ther-
apy. SSRI and SNRI antidepressants can often help.
Dissociation is a common cause of reported dizziness

in the neurology clinic, especially after the ‘shock’ of
mild head injury, and is discussed further.

Fatigue
Fatigue is common aftermild TBI. Although direct effects
of trauma may play a role, particularly early after the
injury, other factors become more important over time.
Acute headache or nausea, head injury as a result of
violence, depression and post-traumatic stress disorder
(PTSD) are some reported risk factors for post injury
fatigue.25 26

Although clinicians often advise rest after mild TBI,
available evidence suggests that prolonged rest does not
improve outcomes.27–29 Physical deconditioning and
social isolation resulting from prolonged withdrawal
from normal activities precipitate fatigue and over-
whelm on return to activities with a ‘cascade’ of activity
avoidance and exercise intolerance.29 Beliefs such as ‘my
brain is fragile’ and fatigue is a ‘warning sign’ of damage’
contribute; negative predictions about mild TBI and all-
or-nothing cognitions predict persistent symptoms.8

We advise a timely explanation of expected symp-
toms and advice about the early return to activity,
avoiding a ‘boom or bust’ pattern of activity.
Clinicians should suggest a gentle progressive activity
programme and adherence is usually better if patients
receive specific advice:30 prescribing a daily walk start-
ing with a distance the patient can comfortably manage
then handwritten instructions to increase it gently on a
fortnightly basis is better than advice to ‘do a bit more’.

Sleep disturbance
A longitudinal study showed that 65% of 346 adults
who suffered from a mild TBI experienced sleep diffi-
culties within the first 2 weeks after the injury and 41%
continued to have sleep difficulties 1 year later.31 Sleep
problems a fter mild TBI can be divided into three
broad categories: insomnia (difficulty initiating sleep,
maintaining sleep or waking up too early), hypersom-
nia (excessive sleeping and sleepiness) and nightmares,
which might occur in the context of PTSD.32 Basic
sleep hygiene advice is often effective.33

Concentration and memory problems
Cognitive symptoms usually resolve quickly after mild
TBI; a minority have memory and concentration pro-
blems by 3months.34 35 Psychological factors, such as
depression, anxiety, PTSD, and litigation, may be
important where cognitive symptoms persist.36

Memory lapses—forgetting appointment dates, gro-
ceries, or forgetting why you entered a room or
where the car is parked—are common in the general

population, as is difficulty retrieving overlearned infor-
mation, such as PINs or passwords.37 For a patient who
believes that they have sustained brain damage, such
‘normal’ experiences are unusually frightening and can
cause anxiety that itself diverts attention towards the
threatening stimulus (in this situation, ‘brain failure’)
and away from the task at hand.38

The functional cognitive disorder39 frequently causes
cognitivemorbidity after trivialmild TBI and is diagnosed
on the basis of positive features of internal inconsistency
(see table 1 and McWhirter et al for detailed review).40

Patients are typically distressed by their primarily inatten-
tive cognitive symptoms and provide detailed descrip-
tions of episodes of cognitive failure. Functional
(dissociative) amnesias sometimes occur, either as total
retrograde amnesia or retrograde amnesia with a reverse
temporal gradient. Patients with the functional cognitive
disorder may perform poorly in cognitive tests that
require sustained attention (such as calculations), verbal
fluency and information transfer from working to episo-
dicmemory (such as address recall),whereas performance

Table 1 Clinical features suggesting a functional cognitive disorder65

Functional Brain injury

Cognitive disorder develops over
a period of time

Cognitive disorder worse at time
of injury then improves

Attends alone Attends with someone
Patient more aware of the
problem than others

Others more aware of the
problem than patient

Able to detail list of drugs,
previous interactions with doctors

Less able

Watches TV dramas Stops following drama
Marked variability Less variability
Types of memory symptoms are
usually within most people's
normal experience

Types of memory symptoms are
often outwith normal experiences

‘I used to have a brilliant memory’ Does not highlight previous
‘brilliant memory’

Loss of own identity or family
members

Able to communicate basic facts
of own identity and who family
are

Aan answer questions with
multiple components

Can only manage single
component questions

Answering questions with
normal flow

Tend to delay before answering
questions;

Frequently offer elaboration and
detail

Unlikely to give spontaneous
elaboration of detail

Normal, or anxious,
conversational interaction

Impulsive conversational
interaction with loss of normal
‘turn taking’

No loss of theory of mind Loss of theory of mind
Motor sequencing and praxis
preserved

Motor sequencing and praxis
impaired

Receptive and higher language
unimpaired

Impairments of receptive and
higher language function

Total retrograde amnesias or
marked reverse temporal gradient

Retrograde amnesia follows
normal pattern
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on construction, motor sequencing and social cognition
tasks are, in our experience, generally preserved.
Performance validity (effort) tests do not seem useful in
detecting functional cognitive symptoms.40

We encounter functional cognitive disorder that has
been misdiagnosed as neuronal damage with alarming
frequency. We recommend against referral for detailed
psychometric testing after a very mild injury, as do
national clinical guidelines (SIGN 130), finding more
value in a careful assessment of the nature of the injury
and symptoms, including bedside cognitive tests.12 In
our opinion, cognitive testing should be used only for
assessing the extent of known damage and not for
considering whether damage has actually occurred.
In those people who present with new cognitive

impairment many weeks, months or years after mild
TBI, we can be confident that the impairment is not due
to direct effects of the injury, and so consider other
causes: medical, neurological or psychiatric disorders
(including functional cognitive disorder), and effects of
alcohol or medications.

Irritability
Irritability is a non-specific symptom, occurring after
both mild and severe brain injury, in conditions of
global and local disturbance of brain function, in both
mild and severe mental illness and as part of a normal
response to situational stress or tiredness. Irritability
after mild TBI may result from any or all of these
factors, and in some cases may also represent a prein-
jury factor contributing to the risk of mild TBI.
Clinical assessment should aim to identify comorbid

psychiatric disorders, without which the natural history
is of gradual resolution. Those with troublesome persis-
tent irritability may benefit from a trial of medication:
reasonable options include propranolol, also helpful for
aggression after severe brain injury,41 or an SSRI.

Anxiety
Mild TBI can provoke or aggravate anxiety.42 Patients
often have worries about the symptoms they experi-
ence: ‘Are the symptoms signs of brain damage?’, ‘Will I
fully recover?’, but some get caught up in their worries
and are very difficult to reassure. They might fre-
quently visit their doctor and look up information on
their symptoms online. Health anxiety can worsen
symptoms such as dizziness, headache and fatigue,
and when it becomes intrusive and cannot be amelio-
rated with reassurance, cognitive behavioural therapy
or prescription of an SSRI may be indicated.
A traumatic injury can precipitate PTSD, an anxiety

disorder characterised by hyperarousal, re-experiencing
of the traumatic event through nightmares, flashbacks
and intrusive memories, and avoidance of reminders.42

Treatment involves SSRI antidepressants and either
trauma-focused cognitive behavioural therapy or eye
movement desensitisation and reprocessing therapy.

Depression
Although depressive symptoms often predate the injury,
acting as a risk factor for persistent symptoms, there can
be a reattributing narrative in which patients focus on
the impact of the injury on their lives with thoughts such
as, ‘This injury has made my life miserable’. Such
thoughts can contribute to feelings of sadness, frustra-
tion, hopelessness, loneliness and avoidance behaviours.
The presence of anhedonia (absence of the ability to

perceive pleasure) is key: depression ismore about empti-
ness thanbeingupset. It is helpful toorientatequestions to
activities that the patient can still participate in, such as:
‘do you still feel pleased or excited if your child/grand-
child comes home with some good news’, ‘if you are
watching football and your team are playing do you still
get excited and engaged with the game’. The diagnosis
may be supported by symptoms like sleep disturbance
(particularly early morning waking), diurnal variation in
mood (worse in the morning), anergia, poor concentra-
tion, and loss of appetite and libido.Diagnosis dependson
symptoms persisting over time; 2weeks is specified in
DSM 5, but we would usually look for at least a month.
When the patient has depression, it is mandatory to

enquire briefly about suicidal thoughts. Some clinicians
worry that this will ‘put the idea into the patient’s
head’, but depressed patients have thoughts of suicide
long before any clinician mentions it, and questions
such as ‘does it ever get so bad that you feel you just
can’t go on?’ are generally welcomed. Concern should
grow if the patient is developing definite plans (‘I have
been saving up my tablets’) and does not have protec-
tive factors (such as ‘yes, but I would never put my
family through that’). Imminent suicidal plans are a
reason for emergency referral to psychiatry.
Management of depression after mild TBI follows

standard approaches of advice, antidepressants and
psychotherapy, where appropriate. We recommend
neurologists are familiar with at least one tricyclic
drug (or dual-acting drug such as duloxetine or venla-
faxine) and one SSRI. Start on the lowest available dose
and build to treatment dose over a few weeks, caution-
ing patients on likely side effects. Explain that antide-
pressants are not addictive but, unlike sedatives, they
actively treat mood disorder as opposed to masking
feelings and that it may take several weeks for thera-
peutic effects to take place.

Dissociation
Dissociative symptoms are greatly underestimated as a
cause of dizziness in the neurology clinic. Dissociation
describes many kinds of bodily and psychological symp-
toms related to a lack of integrity of brain functioning,
but in a neurological context the most important are
depersonalisation (a sense of disconnection from the
body) and derealisation (a feeling of disconnection
from the environment). Dissociation is a normal experi-
ence in states of shock or sleep deprivation and can
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occur in migraine, epilepsy, drug use and psychiatric
disorders. ‘Peritraumatic dissociation’ at the moment
of a physical injury or traumatic event independently
predicts PTSD, including in brain injury.43 Dissociation
commonly occurs with vestibular disorders, where it
predicts disability.44 It is common after mild TBI, as a
result of the initial injury, a vestibular trigger such as
BPPV,45 sleep deprivation or fatigue.
Patients struggle to find the words for dissociation.

Ask the patient whether their dizziness is a ‘light-head-
edness’, ‘a feeling of movement’ and ‘a sense of discon-
nection/unreality’. If prompted, ask them if it feels like
they are, or are not, ‘floating’, ‘detached’, ‘far away’ or
‘in a place of their own’ (derealisation) or whether they
have a feeling that they feel ‘zoned out’, ‘not quite
there’ or as if their legs or arms are not their own
(depersonalisation).
Dissociation thrives on attention. Education helps

the patient starve the symptom of attention by allowing
them to recognise, name it and accept it as a normal
result of post injury processes, which usually settle in
time. There are now some good podcasts46 and videos-
47 for patients to learn more about dissociation.48

Treatment of chronic dissociation is more difficult
and poorly evidenced, although there is a promise
from cognitive behavioural therapy.49

Alcohol use
Up to half of TBI patients have a preinjury history of
alcohol problems, with similar proportions intoxicated
at the time of injury.50 Up to a third have a history of
illicit drug use.51

Everyone knows that alcohol use can lead to head-
aches, nausea, tiredness, poor concentration, irritability,
impulsivity, anger outbursts and poor decision making.
Even small amounts of alcohol can interferewith learning
new information, cause poor quality sleep and interfere
with sexual function. These symptoms overlap with com-
mon symptoms after mild TBI, leading to both patients
and cliniciansmisattributing alcohol-related symptoms to
the mild TBI. Hypervigilance to what may actually be
largely alcohol-driven symptoms promotes anxiety,
which in turn leads to drinking for perceived relaxing
or soporific effects, inevitably worsening symptoms.
Clinical contacts after mild TBI offer a ‘teachable

moment’. If alcohol played a role in their injury,
patients may be particularly receptive to information
about the impact of alcohol on their health. A recent
meta-analysis found that 5–10min of feedback and
advice to ED presenters intoxicated or with alcohol-
related injuries resulted in a reduction significant at a
population level.52 In terms of the ‘active ingredient’,
prompting self-recording of alcohol intake is associated
with greater effect sizes,53 and patients can be directed
to resources that support this, for example, www.drin
kaware.co.uk. Simply asking ‘howmuch do you drink?’
may trigger positive behaviour change.54

LONG-TERM OUTCOMES, CHRONIC TRAUMATIC
ENCEPHALOPATHY AND DEMENTIA
There has been much media attention on long-term out-
comes of concussion—particularly the possibility of
increased dementia risk—but the evidence underpinning
these reports is more conflicting and prone to confound-
ing thanmany appreciate.55 To date,meta-analyses exam-
ining the question have found no association.56–58

Further, the largest report on pathology studies from
population-based cohort studies found no evidence of
an increased association between head trauma of any
severity and Alzheimer’s pathology.59 A subsequent
high-quality study of Danish health records suggested a
weak association (weaker than the risk of failing to eat a
Mediterranean diet) but could not fully address multiple
confounders.60 Furthermore, dementia and TBI diag-
noses are not entirely reliable in routine practice, limiting
the precision of ‘big data’ studies.61 62 Our practice is to
reassure patients that a single mild TBI does not cause
future dementia.63 Note this is a different scenario to
repeated concussions and potential risk of chronic trau-
matic encephalopathy; we acknowledge greater uncer-
tainty here although consider the evidence less
convincing than is often appreciated. The best available
evidence comes from a recent well conducted cohort
study of retired scottish football players, which found
mortality due to neurodegenerative disease in 1.7%
among former soccer players compared to 0.5% among
matched controls although after adjustment for the com-
peting risks of death from ischemic heart disease and
death from any cancer, this higher mortality was partially
attenuated.64 It should be noted that late neuropsychiatric
symptoms may not be the direct result of neuronal
damage 61 62 63

CONCLUSIONS
Most people recover spontaneously within 3months of
a head injury. Although there has been much debate as
to the exact nature of more persistent symptoms after
mild TBI, there has been little practical advice on how
to treat them. We suggest that lumping symptoms
together under the ‘postconcussional’ banner is actively

Key points

► Mild traumatic brain injury (TBI) is common and causes a
range of diffuse, non-specific symptoms.

► Although the symptoms usually resolve within 3 months,
5%–15% of patients have persistent symptoms and
disability.

► The term ‘mild TBI’ spans a clinically significant range of
severities; detailed assessment including targeted
imaging can be helpful.

► A detailed assessment of individual symptom syndromes
after mild TBI allows effective individualised treatment.

► The term ‘postconcussional syndrome’ does not help
assessment and treatment.
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unhelpful. Instead we recommend careful considera-
tion of the severity of the initial injury, followed by a
detailed assessment of the individual neurological and
neuropsychiatric symptoms, guiding individualised
treatment. This approach is, in our experience, more
satisfactory for both patient and clinician.

Twitter Jon Stone @jonstoneneuro and Alan Carson
@alancarson15

Acknowledgements The Emergency Medicine Department of
the Royal Infirmary of Edinburgh.

Contributors AC: conceived the idea. AvG: co-ordinated the
development of the website. AC, LMW, LRD, JS: contributed to
website content. DC and DK: facilitated testing of website. All
authors contributed to writing the manuscript.

Funding AvG was on a training fellowship funded by the
University of Groningen, University Medical Center Groningen,
Interdisciplinary Center Psychopathology and Emotion
regulation, Groningen, the Netherlands.

Competing interests AC, JS and LMW: provided independent
testimony in Court on a range of neurological and
neuropsychiatric topics including mild brain injury. AC: an
associate editor of Journal of Neurology Neurosurgery and
Psychiatry.

Patient consent for publication Not required.

Provenance and peer review Commissioned. Externally peer
reviewed by David Sharp, London, UK, Sallie Baxendale,
London, UK, and Colette Griffin, London, UK.

ORCID iD
Jon Stone http://orcid.org/0000-0001-9829-8092

REFERENCES
1 Swann IJ, Walker A. Who cares for the patient with head injury

now? Emerg Med J 2001;18:352–7.
2 Scottish Intercollegiate Guidelines Network. Early management

of patients with a head injury: a national clinical guideline.
Edinburgh, 2009.

3 Carroll L, Cassidy JD, Holm L, et al. Methodological issues and
research recommendations for mild traumatic brain injury: the
who collaborating centre Task force on mild traumatic brain
injury. J Rehabil Med 2004;36:113–25.

4 Malec JF, Brown AW, Leibson CL, et al. The Mayo classification
system for traumatic brain injury severity. J Neurotrauma
2007;24:1417–24.

5 Sharp DJ, Jenkins PO. Concussion is confusing us all. Pract Neurol
2015;15:172–86.

6 Carroll L, Cassidy JD, Peloso P, et al. Prognosis for mild
traumatic brain injury: results of the who collaborating cen-
tre Task force on mild traumatic brain injury. J Rehabil Med
2004;36:84–105.

7 Anon, World Health Organization. How to use the ICF: a prac-
tical manual for using the International classification of func-
tioning, disability and health ICF, 2013.

8 Hou R, Moss-Morris R, Peveler R, et al. When a minor head
injury results in enduring symptoms: a prospective investigation
of risk factors for postconcussional syndrome after mild trau-
matic brain injury. J Neurol Neurosurg Psychiatry 2012;83:217–
23.

9 Borg J, Holm L, Peloso P, et al. Non-surgical intervention and
cost for mild traumatic brain injury: results of the who colla-
borating centre Task force on mild traumatic brain injury. J
Rehabil Med 2004;36:76–83.

10 Snell DL, Surgenor LJ, Hay-Smith EJC, et al. A systematic
review of psychological treatments for mild traumatic brain
injury: an update on the evidence. J Clin Exp Neuropsychol
2009;31:20–38.

11 Turner-Stokes L, Pick A, Nair A, et al. Multi-Disciplinary reha-
bilitation for acquired brain injury in adults of working age.
Cochrane Database Syst Rev 2015;29.

12 Scottish Intercollegiate Guidelines Network. Brain injury
rehabilitation in adults: a national clinical guideline. Edinburgh,
2013.

13 King NS, Crawford S, Wenden FJ, et al. Measurement of post-
traumatic amnesia: how reliable is it? J Neurol Neurosurg
Psychiatry 1997;62:38–42.

14 Stiell IG, Clement CM, Rowe BH, et al. Comparison of the
Canadian CT head rule and the new Orleans criteria in patients
with minor head injury. JAMA 2005;294:1511–8.

15 Stiell IG, Wells GA, Vandemheen K, et al. The Canadian CT
head rule for patients with minor head injury. The Lancet
2001;357:1391–6.

16 Friedland D, Swash M. Post-Traumatic amnesia and confusional
state: Hazards of retrospective assessment. J Neurol Neurosurg
Psychiatry 2016;87:1068–74.

17 Povlishock JT, Katz DI. Update of neuropathology and neurologi-
cal recovery after traumatic brain injury. J Head Trauma Rehabil
2005;20:76–94.

18 Smith DH, Meaney DF. Axonal damage in traumatic brain
injury. The Neuroscientist 2000;6:483–95.

19 Rabinowitz AR, LevinHS. Cognitive sequelae of traumatic brain
injury. Psychiatr Clin North Am 2014;37:1–11.

20 Haacke EM, Mittal S, Wu Z, et al. Susceptibility-Weighted ima-
ging: technical aspects and clinical applications, part 1. AJNR
Am J Neuroradiol 2009;30:19–30.

21 Huang Y-L, Kuo Y-S, Tseng Y-C, et al. Susceptibility-Weighted
MRI in mild traumatic brain injury. Neurology 2015;84:580–5.

22 Nampiaparampil DE. Prevalence of chronic pain after traumatic
brain injury: a systematic review. JAMA 2008;300:711–9.

23 Arshad Q, Roberts RE, Ahmad H, et al. Patients with chronic
dizziness following traumatic head injury typically have multiple
diagnoses involving combined peripheral and central vestibular
dysfunction. Clin Neurol Neurosurg 2017;155:17–19.

24 Popkirov S, Staab JP, Stone J. Persistent postural-perceptual
dizziness (PPPD): a common, characteristic and treatable cause
of chronic dizziness. Pract Neurol 2018;18:5–13.

25 Stulemeijer M, van der Werf S, Bleijenberg G, et al. Recovery
from mild traumatic brain injury: a focus on fatigue. J Neurol
2006;253:1041–7.

26 Hoge CW, McGurk D, Thomas JL, et al. Mild traumatic brain
injury in U.S. soldiers returning from Iraq. N Engl J Med
2008;358:453–63.

27 Schneider KJ, Iverson GL, Emery CA, et al. The effects of rest
and treatment following sport-related concussion: a systematic
review of the literature. Br J Sports Med 2013;47:304–7.

28 Thomas DG, Apps JN, Hoffmann RG, et al. Benefits of strict rest
after acute concussion: a randomized controlled trial. Pediatrics
2015;135:213–23.

29 DiFazio M, Silverberg ND, Kirkwood MW, et al. Prolonged
activity restriction after concussion: are we worsening out-
comes? Clin Pediatr 2016;55:443–51.

30 White PD, Goldsmith KA, Johnson AL, et al. Comparison of
adaptive pacing therapy, cognitive behaviour therapy, graded
exercise therapy, and specialist medical care for chronic
fatigue syndrome (PACE): a randomised trial. Lancet
2011;377:823–36.

220 van Gils A, et al. Pract Neurol 2020;20:213–221. doi:10.1136/practneurol-2018-002087

REVIEW
 on M

arch 24, 2021 at U
niversity of E

dinburgh. P
rotected by copyright.

http://pn.bm
j.com

/
P

ract N
eurol: first published as 10.1136/practneurol-2018-002087 on 9 A

pril 2020. D
ow

nloaded from
 

Appendix 79

https://twitter.com/jonstoneneuro
https://twitter.com/alancarson15
http://orcid.org/0000-0001-9829-8092
https://dx.doi.org/10.1136/emj.18.5.352
http://dx.doi.org/10.1136/emj.18.5.352
https://dx.doi.org/10.1080/16501960410023877
http://dx.doi.org/10.1080/16501960410023877
https://dx.doi.org/10.1089/neu.2006.0245
http://dx.doi.org/10.1089/neu.2006.0245
https://dx.doi.org/10.1136/practneurol-2015-001087
http://dx.doi.org/10.1136/practneurol-2015-001087
https://dx.doi.org/10.1080/16501960410023859
http://dx.doi.org/10.1080/16501960410023859
https://dx.doi.org/10.1136/jnnp-2011-300767
http://dx.doi.org/10.1136/jnnp-2011-300767
https://dx.doi.org/10.1080/16501960410023840
https://dx.doi.org/10.1080/16501960410023840
http://dx.doi.org/10.1080/16501960410023840
https://dx.doi.org/10.1080/13803390801978849
http://dx.doi.org/10.1080/13803390801978849
https://dx.doi.org/10.1002/14651858.CD004170.pub3
https://dx.doi.org/10.1002/14651858.CD004170.pub3
http://dx.doi.org/10.1002/14651858.CD004170.pub3
https://dx.doi.org/10.1136/jnnp.62.1.38
https://dx.doi.org/10.1136/jnnp.62.1.38
http://dx.doi.org/10.1136/jnnp.62.1.38
https://dx.doi.org/10.1001/jama.294.12.1511
http://dx.doi.org/10.1001/jama.294.12.1511
https://dx.doi.org/10.1016/S0140-6736(00)04561-X
http://dx.doi.org/10.1016/S0140-6736(00)04561-X
https://dx.doi.org/10.1136/jnnp-2015-312193
https://dx.doi.org/10.1136/jnnp-2015-312193
http://dx.doi.org/10.1136/jnnp-2015-312193
https://dx.doi.org/10.1097/00001199-200501000-00008
http://dx.doi.org/10.1097/00001199-200501000-00008
https://dx.doi.org/10.1177/107385840000600611
http://dx.doi.org/10.1177/107385840000600611
https://dx.doi.org/10.1016/j.psc.2013.11.004
http://dx.doi.org/10.1016/j.psc.2013.11.004
https://dx.doi.org/10.3174/ajnr.A1400
https://dx.doi.org/10.3174/ajnr.A1400
http://dx.doi.org/10.3174/ajnr.A1400
https://dx.doi.org/10.1212/WNL.0000000000001237
http://dx.doi.org/10.1212/WNL.0000000000001237
https://dx.doi.org/10.1001/jama.300.6.711
http://dx.doi.org/10.1001/jama.300.6.711
https://dx.doi.org/10.1016/j.clineuro.2017.01.021
http://dx.doi.org/10.1016/j.clineuro.2017.01.021
https://dx.doi.org/10.1136/practneurol-2017-001809
http://dx.doi.org/10.1136/practneurol-2017-001809
https://dx.doi.org/10.1007/s00415-006-0156-5
http://dx.doi.org/10.1007/s00415-006-0156-5
https://dx.doi.org/10.1056/NEJMoa072972
http://dx.doi.org/10.1056/NEJMoa072972
https://dx.doi.org/10.1136/bjsports-2013-092190
http://dx.doi.org/10.1136/bjsports-2013-092190
https://dx.doi.org/10.1542/peds.2014-0966
http://dx.doi.org/10.1542/peds.2014-0966
https://dx.doi.org/10.1016/S0140-6736(11)60096-2
http://dx.doi.org/10.1016/S0140-6736(11)60096-2
http://pn.bmj.com/


31 Theadom A, Cropley M, Parmar P, et al. Sleep difficulties one
year following mild traumatic brain injury in a population-based
study. Sleep Med 2015;16:926–32.

32 Orff HJ, Ayalon L, Drummond SPA. Traumatic brain injury and
sleep disturbance: a review of current research. J Head Trauma
Rehabil 2009;24:155–65.

33 Sullivan KA, Berndt SL, Edmed SL, et al. Poor sleep predicts
subacute postconcussion symptoms following mild traumatic
brain injury. Appl Neuropsychol 2016;23:426–35.

34 McCrea M, Guskiewicz KM, Marshall SW, et al. Acute effects
and recovery time following concussion in collegiate football
players. JAMA 2003;290:2556–63.

35 Schretlen DJ, Shapiro AM. A quantitative review of the effects of
traumatic brain injury on cognitive functioning. Int Rev
Psychiatry 2003;15:341–9.

36 Belanger HG, Curtiss G, Demery JA, et al. Factors Moderating
neuropsychological outcomes following mild traumatic brain
injury: ameta-analysis. J Int Neuropsychol Soc 2005;11:215–27.

37 McCaffrey RJ, Bauer L, Palav AA, et al. Practitioner’s guide to
symptom base rates in the general population. New York:
Springer Science & Business Media, 2006.

38 EysenckMW, Derakshan N, Santos R, et al. Anxiety and cognitive
performance: attentional control theory.Emotion 2007;7:336–53.

39 Griem J, Stone J, Carson A, et al. Psychologic/functional forms
of memory disorder. Handb Clin Neurol 2016;139:407–17.

40 McWhirter L, Stone J, Ritchie C, et al. Functional cognitive
disorders: a systematic review. Lancet Psychiatry in press, 2019.

41 Fleminger S, Greenwood RJ, Oliver DL. Pharmacological man-
agement for agitation and aggression in people with acquired
brain injury. Cochrane Database Syst Rev 2006:CD003299.

42 Cole WR, Bailie JM. Neurocognitive and psychiatric symptoms
following mild traumatic brain injury. In: Laskowitz D, Grant G,
eds. Translational research in traumatic brain injury. Boca Raton,
FL: Taylor & Francis Group, LLC, 2016.

43 Jones C, Harvey AG, Brewin CR. Traumatic brain injury, dis-
sociation, and posttraumatic stress disorder in road traffic acci-
dent survivors. J Trauma Stress 2005;18:181–91.

44 Tschan R, Wiltink J, Adler J, et al. Depersonalization experi-
ences are strongly associated with dizziness and vertigo symp-
toms leading to increased health care consumption in the
German general population. J NervMentDis 2013;201:629–35.

45 Sang FYP, Jáuregui-Renaud K, Green DA, et al.
Depersonalisation/derealisation symptoms in vestibular disease.
J Neurol Neurosurg Psychiatry 2006;77:760–6.

46 Anon. Available: https://www.youtube.com/watch?
v=GWyidaGteGg

47 Anon. Available: https://soundcloud.com/bmjpodcasts/watch
ing-the-world-through-a-clear-fog-recognising-depersonalisa
tion-and-derealisation

48 Hunter ECM, Charlton J, David AS. Depersonalisation and
derealisation: assessment and management. BMJ 2017;356:j745.

49 Hunter ECM, Baker D, Phillips ML, et al. Cognitive-behaviour
therapy for depersonalisation disorder: an open study. Behav Res
Ther 2005;43:1121–30.

50 Parry-Jones BL, Vaughan FL, Miles Cox W. Traumatic brain injury
and substance misuse: a systematic review of prevalence and out-
comes research (1994–2004).Neuropsychol Rehabil
2006;16:537–60.

51 Taylor LA, Kreutzer JS, Demm SR, et al. Traumatic brain injury
and substance abuse: a review and analysis of the literature.
Neuropsychol Rehabil 2003;13:165–88.

52 Schmidt CS, Schulte B, Seo H-N, et al. Meta-Analysis on the
effectiveness of alcohol screening with brief interventions for
patients in emergency care settings. Addiction 2016;111: 783–94.

53 Michie S, Whittington C, Hamoudi Z, et al. Identification of
behaviour change techniques to reduce excessive alcohol con-
sumption. Addiction 2012;107:1431–40.

54 O'Donnell A, Anderson P, Newbury-Birch D, et al. The impact
of brief alcohol interventions in primary healthcare: a
systematic review of reviews. Alcohol and Alcoholism
2014;49:66–78.

55 Carson A. Concussion, dementia and CTE: are we getting it very
wrong? J Neurol Neurosurg Psychiatry 2017;88:462–4.

56 Xu W, Tan L, Wang HF, et al. Meta-Analysis of modifiable risk
factors for Alzheimer's disease. J Neurol Neurosurg Psychiatry
2015;86:1299–306.

57 Li Y, Li Y, Li X, et al. Head Injury as a Risk Factor for Dementia
and Alzheimer’s Disease: A Systematic Review and Meta-
Analysis of 32 Observational Studies. PLoS One 2017;12:
e0169650.

58 Cassidy JD, Carroll L, Peloso P, et al. Incidence, risk factors and
prevention of mild traumatic brain injury: results of the who
collaborating centre Task force on mild traumatic brain injury. J
Rehabil Med 2004;36:28–60.

59 Crane PK, Gibbons LE, Dams-O'Connor K, et al. Association of
traumatic brain injury with late-life neurodegenerative conditions
and neuropathologic findings. JAMA Neurol 2016;73:1062–9.

60 Fann JR, Ribe AR, Pedersen HS, et al. Long-Term risk of
dementia among people with traumatic brain injury in
Denmark: a population-based observational cohort study.
Lancet Psychiatry 2018;5:424–31.

61 Mitchell AJ, Meader N, Pentzek M. Clinical recognition of
dementia and cognitive impairment in primary care: a meta-
analysis of physician accuracy. Acta Psychiatr Scand
2011;124:165–83.

62 Corrigan JD, Selassie AW, Orman JAL. The epidemiology of
traumatic brain injury. J Head Trauma Rehabil 2010;25:72–80.

63 Godbolt AK, Cancelliere C, Hincapié CA, et al. Systematic
review of the risk of dementia and chronic cognitive impairment
after mild traumatic brain injury: results of the International
collaboration on mild traumatic brain injury prognosis. Arch
Phys Med Rehabil 2014;95:S245–56.

64 Mackay DF, Russell ER, Stewart K, et al. Neurodegenerative
disease mortality among former professional soccer players. N
Engl J Med 2019;381:1801–8.

65 Al Sayegh A, Sandford D, Carson AJ. Psychological approaches
to treatment of postconcussion syndrome: a systematic review. J
Neurol Neurosurg Psychiatry 2010;81:1128–34.

van Gils A, et al. Pract Neurol 2020;20:213–221. doi:10.1136/practneurol-2018-002087 221

REVIEW
 on M

arch 24, 2021 at U
niversity of E

dinburgh. P
rotected by copyright.

http://pn.bm
j.com

/
P

ract N
eurol: first published as 10.1136/practneurol-2018-002087 on 9 A

pril 2020. D
ow

nloaded from
 

Appendix 80

https://dx.doi.org/10.1016/j.sleep.2015.04.013
http://dx.doi.org/10.1016/j.sleep.2015.04.013
https://dx.doi.org/10.1097/HTR.0b013e3181a0b281
https://dx.doi.org/10.1097/HTR.0b013e3181a0b281
http://dx.doi.org/10.1097/HTR.0b013e3181a0b281
https://dx.doi.org/10.1080/23279095.2016.1172229
http://dx.doi.org/10.1080/23279095.2016.1172229
https://dx.doi.org/10.1001/jama.290.19.2556
http://dx.doi.org/10.1001/jama.290.19.2556
https://dx.doi.org/10.1080/09540260310001606728
https://dx.doi.org/10.1080/09540260310001606728
http://dx.doi.org/10.1080/09540260310001606728
https://dx.doi.org/10.1017/S1355617705050277
http://dx.doi.org/10.1017/S1355617705050277
https://dx.doi.org/10.1037/1528-3542.7.2.336
http://dx.doi.org/10.1037/1528-3542.7.2.336
https://dx.doi.org/10.1016/B978-0-12-801772-2.00035-7
http://dx.doi.org/10.1016/B978-0-12-801772-2.00035-7
https://dx.doi.org/10.1002/14651858.CD003299.pub2
http://dx.doi.org/10.1002/14651858.CD003299.pub2
https://dx.doi.org/10.1002/jts.20031
http://dx.doi.org/10.1002/jts.20031
https://dx.doi.org/10.1097/NMD.0b013e3182982995
http://dx.doi.org/10.1097/NMD.0b013e3182982995
https://dx.doi.org/10.1136/jnnp.2005.075473
https://dx.doi.org/10.1136/jnnp.2005.075473
http://dx.doi.org/10.1136/jnnp.2005.075473
https://www.youtube.com/watch?v=GWyidaGteGg
https://www.youtube.com/watch?v=GWyidaGteGg
https://soundcloud.com/bmjpodcasts/watching-the-world-through-a-clear-fog-recognising-depersonalisation-and-derealisation
https://soundcloud.com/bmjpodcasts/watching-the-world-through-a-clear-fog-recognising-depersonalisation-and-derealisation
https://soundcloud.com/bmjpodcasts/watching-the-world-through-a-clear-fog-recognising-depersonalisation-and-derealisation
https://dx.doi.org/10.1136/bmj.j745
http://dx.doi.org/10.1136/bmj.j745
https://dx.doi.org/10.1016/j.brat.2004.08.003
https://dx.doi.org/10.1016/j.brat.2004.08.003
http://dx.doi.org/10.1016/j.brat.2004.08.003
https://dx.doi.org/10.1080/09602010500231875
http://dx.doi.org/10.1080/09602010500231875
https://dx.doi.org/10.1080/09602010244000336
https://dx.doi.org/10.1080/09602010244000336
http://dx.doi.org/10.1080/09602010244000336
https://dx.doi.org/10.1111/add.13263
http://dx.doi.org/10.1111/add.13263
https://dx.doi.org/10.1111/j.1360-0443.2012.03845.x
http://dx.doi.org/10.1111/j.1360-0443.2012.03845.x
https://dx.doi.org/10.1093/alcalc/agt170
http://dx.doi.org/10.1093/alcalc/agt170
https://dx.doi.org/10.1136/jnnp-2016-315510
http://dx.doi.org/10.1136/jnnp-2016-315510
https://dx.doi.org/10.1371/journal.pone.0169650
http://dx.doi.org/10.1371/journal.pone.0169650
https://dx.doi.org/10.1080/16501960410023732
https://dx.doi.org/10.1080/16501960410023732
http://dx.doi.org/10.1080/16501960410023732
https://dx.doi.org/10.1001/jamaneurol.2016.1948
http://dx.doi.org/10.1001/jamaneurol.2016.1948
https://dx.doi.org/10.1016/S2215-0366(18)30065-8
https://dx.doi.org/10.1016/S2215-0366(18)30065-8
http://dx.doi.org/10.1016/S2215-0366(18)30065-8
https://dx.doi.org/10.1111/j.1600-0447.2011.01730.x
http://dx.doi.org/10.1111/j.1600-0447.2011.01730.x
https://dx.doi.org/10.1097/HTR.0b013e3181ccc8b4
http://dx.doi.org/10.1097/HTR.0b013e3181ccc8b4
https://dx.doi.org/10.1016/j.apmr.2013.06.036
https://dx.doi.org/10.1016/j.apmr.2013.06.036
http://dx.doi.org/10.1016/j.apmr.2013.06.036
https://dx.doi.org/10.1136/jnnp.2008.170092
https://dx.doi.org/10.1136/jnnp.2008.170092
http://dx.doi.org/10.1136/jnnp.2008.170092
http://pn.bmj.com/

	cover sheet.pdf

