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among Community Clinicians
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Katherine P. Rankina

aMemory and Aging Center, Department of Neurology, University of California, San Francisco, 
San Francisco, Calif., USA

bDepartment of Psychiatry, The Jikei University School of Medicine, Tokyo, Japan

cDepartment of Neurology and Psychiatry, University of Santo Tomas, Manila, Philippines

Abstract

Background—Accurate diagnosis of behavioral variant frontotemporal dementia (bvFTD) is 

important as patients’ behavioral symptoms have profound implications for their families and 

communities. Since the diagnosis of bvFTD derives from behavioral features, accurate 

identification of patients can be difficult for non-specialists. Concrete rates of diagnostic accuracy 

among non-specialists are unavailable.

Methods—To examine the accuracy of community clinicians’ diagnoses of bvFTD and to 

identify patient characteristics leading to misdiagnosis, we reviewed the charts and referral letters 

of 3,578 patients who were seen at our specialized center. Referral diagnosis and reasons, 

manifesting symptoms, demographic data, Mini-Mental State Examination score, Clinical 

Dementia Rating score and Neuropsychiatric Inventory score were extracted.

Results—60% of patients assigned a single diagnosis of bvFTD by community clinicians did not 

have bvFTD according to specialists. Compared to specialist-confirmed bvFTD patients, false 

bvFTD patients were more likely to be depressed and to be non-Caucasian, showed less euphoria, 

apathy, disinhibition and abnormal eating behaviors, had milder disease severity and better overall 

cognition. bvFTD was mentioned by referring clinicians in 86% of specialist-confirmed bvFTD 

cases, but missed cases were called Alzheimer’s, Parkinson’s or Huntington’s disease, or 

progressive aphasia.
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Conclusion—These results revealed a widespread lack of familiarity with core diagnostic 

symptoms among non-specialists and suggest that community clinicians require specialized 

diagnostic support before providing a definitive diagnosis of bvFTD.
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Frontotemporal dementia; Misdiagnosis; Community clinicians; Diagnostic criteria

Introduction

Behavioral variant frontotemporal dementia (bvFTD) is a neurodegenerative disorder caused 

by focal degeneration of the frontal and anterior temporal lobes; it has an incidence and 

prevalence similar to Alzheimer’s disease (AD) among young-onset patients [1]. The 

diagnosis of bvFTD relies upon subjective behavioral features, including behavioral 

disinhibition, apathy or loss of interest, loss of sympathy or empathy, compulsive stereotypic 

behavior and dietary changes [2]. An accurate diagnosis is important because bvFTD affects 

patients’ lives and has profound implications for their families and communities [3]. Burden 

and stress are higher among bvFTD caregivers than those of patients with AD or other 

dementias [4–6]. When patients are given an incorrect diagnosis, they may receive 

inappropriate treatment causing increased distress. Previous reports suggest that problems 

leading to misdiagnosis of bvFTD include patients’ younger age at onset and failure of 

clinicians to obtain key diagnostic information [7].

Unfortunately, accurate identification of these patients can be difficult for clinicians, 

including primary care physicians, geriatricians, general psychiatrists and general 

neurologists, who do not specialize in the assessment of neurodegenerative syndromes. As a 

result, bvFTD is often mistaken for AD or other conditions including psychiatric disorders, 

such as late-onset schizophrenia, atypical psychosis and depression [8–11]. Our group has 

previously reported that patients with bvFTD were significantly more likely than patients 

with other neurodegenerative diseases to receive a psychiatric diagnosis from a non-

specialist [11]. Alternatively, though non-specialist clinicians have become more aware of 

bvFTD as an entity, they may erroneously interpret their patients’ symptoms as indicating 

bvFTD when the patient has another neurologic or psychiatric disorder. Patients with AD 

presenting with agitation and aggression, which occur frequently in AD [12], can be 

diagnosed as bvFTD due to the difficulty of delineating the whole symptom profile 

necessary for differential diagnosis. The resulting confusion and social upheaval for the 

patient and their family can be highly distressing.

While this problem of under- and overdiagnosis of patients with bvFTD by non-specialist 

clinicians has been pointed out several times [13–17], concrete prevalence rates of 

misdiagnosis are largely unavailable. There is little opportunity to obtain secondary 

validation of diagnosis accuracy in the primary care setting. Thus, unbiased epidemiologic 

sampling to identify true rates of misdiagnosis of bvFTD is almost impossible. Instead, the 

best available data come from an analysis of referrals to tertiary care centers specializing in 

bvFTD diagnosis that perform rigorous and extensive diagnostic testing of patients in order 

to provide the most accurate diagnosis possible. While referrals to such ‘FTD centers’ are 
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actually more likely to be biased, with providers more likely to send their patients suspected 

as having bvFTD, careful examination of such misdiagnoses can still provide important 

information about what is leading clinicians to misunderstand their patients’ symptoms. The 

University of California, San Francisco (UCSF) Memory and Aging Center is a behavioral 

neurology tertiary care center founded in 1998 that specializes in non-Alzheimer’s 

dementias such as bvFTD.

For this study we (1) quantified the accuracy of bvFTD diagnoses of patients referred to our 

center over the last decade and (2) examined the clinical characteristics leading to 

misdiagnosis by referring clinicians. We also analyzed referral information to reveal any 

major factors that could be used to encourage non-specialists to refer when the patient’s 

symptom profile is sufficiently unclear or has features commonly leading to misdiagnosis.

Methods

During their clinical visit at our center, patients underwent diagnostic evaluation by a 

multidisciplinary team who performed behavioral, neurological and neuropsychological 

assessments; in addition, caregiver interviews were done to ensure comprehensive diagnostic 

histories. After a multistage selection process (see online supplementary detailed methods, 

www.karger.com/doi/10.1159/000438454) we reviewed the charts of 3,578 patients to 

extract referring symptoms, diagnostic differential, referring clinician’s level of certainty and 

any previous psychiatric diagnosis. Additionally, information pertaining to the patients’ 

clinical evaluation at UCSF was also reviewed, including demographic factors such as sex, 

age, race, education, UCSF final diagnosis, Mini-Mental State Examination (MMSE) score 

[18], Neuropsychiatric Inventory (NPI) score [19] and Clinical Dementia Rating (CDR) 

score [20].

All patients included in the study were assigned a diagnosis during their UCSF evaluation 

consistent with the research criteria available at the time of evaluation. Careful attention was 

paid to issues of FTD terminology, and cases where the intended diagnosis was not 

identifiable due to unclear language were designated as such. We determined referring 

clinicians’ diagnostic sensitivity, specificity, positive predictive value and false-positive rates 

over every year of the study, and examined clinical features of patients in various referral 

categories (see online supplementary detailed methods).

Results

General Results

Analysis of referring clinicians’ specialty showed that the majority of referrals came from 

primary care or internal medicine physicians (32.0%), followed by neurologists (22.1%), 

mental health professionals (psychiatrists or psychologists) (18.6%) and other specialist 

physicians (8.7%), with 18.6% coming from sources where the referring clinician’s specialty 

could not be determined. 38.8% of all subjects came from the San Francisco Bay Area, 

61.4% from California and 94.8% from the United States. The referral rate from other 

departments within UCSF was 18.5%.
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Of the 3,578 patients included in the study, 682 (19.1%) were suspected to have an FTD 

syndrome by referring clinicians (i.e. bvFTD, semantic variant primary progressive aphasia 

or nonfluent variant primary progressive aphasia). The mean age of these FTD syndrome 

patients was 61.2 years (standard deviation 12.7), 53% were male, mean education was 15.9 

years (standard deviation 5.8), and 85% of them were Caucasians.

These patients’ referral diagnoses were categorized as (1) just bvFTD without any 

differential (n = 247, 36.2%), (2) mentioning bvFTD but not definitively (n = 188, 27.6%), 

(3) bvFTD and/or AD (n = 90, 13.2%), (4) bvFTD and/or motor neuron disease (n = 50, 

7.3%), (5) bvFTD or other types of dementia (n = 11, 1.6%), (6) bvFTD or Pick’s disease (n 

= 10, 1.5%), (7) bvFTD or psychosis (n = 12, 1.8%) and (8) primary progressive aphasia 

(PPA) syndrome (n = 74, 10.9%). The cross-tabulation of referral diagnosis and specialist 

diagnosis is summarized in table 1.

Accuracy Identifying FTD Syndrome—The ability of the referring clinicians to predict 

that their patient had one of the three FTD syndromes (i.e. their positive predictive value as 

diagnosticians) was 0.40 ([172 + 100]/682), while their ability to correctly include FTD 

syndromes in their diagnostic differential had a sensitivity of 0.87 ([172 + 100]/313) and a 

specificity of 0.87 (2,855/3,265). This describes their likelihood of mentioning an FTD 

syndrome diagnosis as one possibility in their referral, not their ability to definitively isolate 

the FTD syndrome. Among patients later identified as correctly having an FTD syndrome, 

their referring clinician included other diagnoses on the differential in 52.9% of cases.

Accuracy Identifying bvFTD Syndrome—The ability of referring clinicians to 

accurately predict that their patient had bvFTD was much lower, at only 0.27 (166/608), 

while their diagnostic sensitivity was 0.86 (166/194) and specificity was 0.87 ([32 + 36 + 19 

+ 2,855]/[119 + 3,265]).

False-Positive Diagnosis of bvFTD

There were 247 patients whose clinician referred them with a sole diagnosis of bvFTD. Of 

these, 60.0% (147/247) did not have bvFTD according to specialists.

Specialist Diagnoses of Patients Mistaken for bvFTD—Among the 147 subjects 

incorrectly declared to have bvFTD by referring clinicians, the most common correct 

diagnoses were AD (n = 27, 18.4%), followed by PPA (n = 18, 12.2%), clinically normal (n 

= 12, 8.2%), corticobasal syndrome or progressive supranuclear palsy (n = 11, 7.5%) and 

dementia with Lewy bodies (n = 3, 2.0%) according to specialists. The other diagnoses 

included psychiatric conditions such as depression, bipolar spectrum disorder and psychosis.

Symptoms Triggering a bvFTD Diagnosis—The referral documentation was 

examined to identify the primary symptoms on which referring clinicians focused to make 

their diagnosis of bvFTD (fig. 1). Among them, the most frequent symptom was unspecified 

memory problems (n = 37, 25.2%), followed by family history without any specific 

symptom (n = 26, 17.7%), psychiatric symptoms including depression, bipolar spectrum 

symptom and psychosis (n = 23, 15.6%), general functional decline (n = 21, 14.3%) and 

behavior and personality change (n = 20, 13.6%).
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Demographics and Neuropsychiatric Symptoms of Patients Mistaken for 
bvFTD—We examined data from the UCSF clinical evaluation for the 247 patients referred 

as bvFTD and compared the demographics and neuropsychiatric symptoms between those 

who were correctly and incorrectly diagnosed by community clinicians (table 2). Non-

Caucasians were significantly more likely be incorrectly diagnosed as bvFTD by non-

specialists; 6 were Asian Indian (vs. 0 with specialist-confirmed bvFTD) and 13 were East 

Asian (vs. 3 with specialist-confirmed bvFTD). Patients incorrectly diagnosed as bvFTD had 

significantly better general cognitive function (MMSE) and functional capacity (CDR Sum 

of Boxes) than specialist-confirmed bvFTD patients. They were significantly more 

depressed, but less likely to show euphoria, apathy, disinhibition or abnormal eating 

behaviors than patients diagnosed with bvFTD by experts (fig. 2).

Missed Diagnosis of bvFTD (False-Negative Errors)

Among 194 subjects UCSF-diagnosed as bvFTD, 28 (14.4%) did not have bvFTD 

mentioned in their referring clinician’s differential diagnosis, i.e. these bvFTD cases were 

apparently missed by their doctors.

False Referral Diagnoses of Actual bvFTD Patients—Among the 28 false-negative 

subjects, the referral diagnosis was AD (n = 12, 42.9%), PPA (n = 6, 21.4%), Parkinson’s 

disease-related dementia (n = 5, 17.9%), unspecified dementia (n = 2, 7.1%), Huntington’s 

disease (n = 1, 3.6%) and no clear diagnosis mentioned (n = 2, 7.1%). Among these 28 

patients, 3 (10.7%) had previously been diagnosed at some point in their history with a 

psychiatric disorder, including depression and bipolar disorder.

Symptoms Noted by Referring Clinicians—Among these 28 subjects, the main 

symptoms that the referring clinicians focused on in their referral reason included language 

symptoms such as poor language production (n = 16, 57.1%), memory symptoms (n = 6, 

21.4%) and behavior changes, which included apathy, irritability or mood change and 

stereotypic behaviors.

Demographics and Neuropsychiatric Symptoms of bvFTD Patients 
Misdiagnosed by Their Referring Clinicians—We examined the demographics and 

clinical features at initial UCSF assessment for all true bvFTD patients, including both the 

166 patients for whom bvFTD was correctly mentioned by their referring clinicians and the 

28 patients in whom bvFTD was missed entirely. There were no significant differences 

between the two groups in age, race, education, MMSE score, CDR score, NPI total or any 

NPI subscore. There was a significant difference between the two groups only in sex ratio (p 

= 0.028); male patients with true bvFTD were more likely to have their diagnosis missed by 

their referring doctor.

Sensitivity/Specificity Rates over the Last Decade

We analyzed diagnostic specificity and sensitivity rates for community referrals across a 14-

year time period. The positive predictive value and the false-positive rate of referring doctors 

for each year are summarized in figure 3. The positive predictive value, i.e. the ratio that the 

referring doctors put bvFTD on their differential among UCSF-diagnosed bvFTD cases, 
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tended to remain stable around a mean of 0.86 throughout the research period. On the other 

hand, false-positive rates, i.e. the tendency for referring clinicians to definitively diagnose 

bvFTD in cases where the patient did not have bvFTD, fluctuated significantly around a 

mean of 0.59, but appear to have decreased overall through the research period.

Discussion

This study found that clinicians referring to our specialized center made both falsepositive 

and false-negative errors in diagnosing bvFTD. Only 40% of the 247 subjects referred with a 

definitive diagnosis of bvFTD were found to have bvFTD by specialists. False bvFTD 

subjects were more likely to be depressed and non-Caucasian. Compared to true bvFTD 

patients, they showed less euphoria, apathy, disinhibition and abnormal eating behaviors, 

had milder disease severity and had better overall cognition. In contrast, 86% of true bvFTD 

patients were mentioned as bvFTD at least on the referring doctor’s differential diagnosis. 

Males with true bvFTD were significantly more likely to be missed by referring clinicians 

than females.

Reasons for False-Positive Diagnosis of bvFTD

The patients most likely to be erroneously diagnosed with bvFTD by referring doctors were 

likely to have AD or psychiatric disorders. AD has a wide symptomatic diversity and can 

produce behavioral changes resembling bvFTD [21, 22], particularly with comorbid 

pathology such as cardiovascular disease [23]. Our results suggest that non-specialists are 

more likely to use memory problems, psychiatric symptoms and general functional decline 

as reasons for a diagnosis of bvFTD. This suggests that one reason for incorrect bvFTD 

diagnosis by non-specialists is their lack of familiarity with the consensus bvFTD diagnostic 

criteria [2], which require at least three specific behavioral symptoms (i.e. disinhibition, 

apathy, loss of empathy, stereotypic behavior or dietary changes). Additionally, these criteria 

indicate that there should be comparative sparing of memory, thus the fact that memory was 

the primary deficit in 25% of falsely diagnosed bvFTD patients again suggests that non-

specialists are not correctly using standard diagnostic criteria.

On behavioral assessment, false bvFTD patients showed significantly less euphoria, apathy, 

disinhibition and abnormal eating behaviors, which are typical bvFTD behavioral symptoms, 

than specialist-confirmed bvFTD patients [2]. On the other hand, falsely diagnosed bvFTD 

patients were found to have significantly higher levels of depression. While depression and 

apathy are neurologically distinct symptoms important for differential diagnosis, they are 

clinically related and can easily be confused [24–26]. Non-Caucasians, especially 

individuals of Indian or East Asian descent, were more likely to be erroneously diagnosed 

with bvFTD. This suggests that some ethnic or cultural bias might increase clinicians’ 

confusion about the diagnosis of bvFTD. These issues could be valuable targets for further 

continuing education of clinicians.

In the past decade, efforts have been made to educate the community about bvFTD and 

related disorders, which was almost unrecognized until 20 years ago [27]. Although 

awareness of the disorder has likely increased among community doctors, our data suggest 

that clinicians remain undereducated about the disease-specific symptoms and clinical 
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characteristics, resulting in a high likelihood that they will give a definitive bvFTD diagnosis 

incorrectly. One encouraging finding is that a large subset of referring clinicians raised 

several differential diagnoses including bvFTD. Given the high likelihood of diagnostic 

inaccuracy suggested in this study, non-specialists should not be confident in their ability to 

definitively diagnose bvFTD, and in the absence of specialized diagnostic support, should 

simply refer patients to a specialist when bvFTD is suspected. General clinicians treating 

middle-aged and older adults should maintain active connections with neurodegenerative 

syndrome specialists.

Reasons Clinicians Miss the Diagnosis of bvFTD

Fourteen percent of patients diagnosed at UCSF as having bvFTD had no mention of bvFTD 

in their referring doctor’s differential diagnosis. The referral diagnoses of these false-

negative bvFTD patients were diverse, but AD was most common. Reasons for referral 

included language and memory symptoms, but behavior changes more consistent with 

bvFTD were also noted, including apathy, irritability, mood change and stereotypic 

behaviors. Referring doctors may be more aware that language symptoms are common in 

AD, which may in turn have led them to rule out bvFTD; however, this error was mitigated 

by the fact that clinicians chose to refer these patients for evaluation at our center, where 

more careful assessment of these language symptoms could be performed for an accurate 

differential diagnosis. Males were significantly more likely to be missed by referring 

clinicians, which may be due to the influence of sociocultural factors on these clinicians’ 

interpretation of bvFTD-specific behaviors, which they may have been more likely to 

recognize as pathological when they appeared in females than in males.

Diagnostic Accuracy over the Last Decade

The likelihood that the referring clinicians would put bvFTD on their differential in cases 

where UCSF specialists confirmed bvFTD appears have remained stable at our center over 

the past 14 years. The tendency for referring clinicians to diagnose bvFTD in cases where 

the patient did not have bvFTD has fluctuated widely during this time. The 60% overall rate 

of false-positive diagnosis of bvFTD by community non-specialists referring to UCSF 

incorporates past years, i.e. 1998–2005, when this problem was more obvious, though rates 

have decreased below 60% in the past 2 years. The factors leading to this recent decrease are 

unclear, however rates were still high as recently as 2010, and it is uncertain whether this 

trend will continue as data are collected in future years.

Limitations

Referrals to ‘FTD centers’ are more likely to be biased, with general clinicians more likely 

to send their patients who they suspect to have bvFTD symptoms. Because of this, our base 

rates for diagnosis of bvFTD among referring clinicians are likely to be inflated. Second, 

this was a retrospective study based on examination of referral clinical documentation, thus 

there was necessarily some uncertainty around pinpointing the referral clinicians’ thought 

process. Another source of ambiguity in this study came from the shifting clinical feature 

definitions and terminology used for the FTD syndromes. Importantly, in the chart review 

process, all efforts were made to ascertain the syndrome to which clinicians were actually 

referring by using all data provided, and cases where there was ambiguity about the 
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intentions of the referring clinician were excluded from our analysis. The result is that our 

study represents a conservative estimate of the problem of bvFTD overdiagnosis in the 

community, because it is likely that an even larger number of patients were believed to have 

bvFTD by referring clinicians, but because this diagnosis did not come through clearly in 

their report, it was not considered to be a false-positive diagnosis in our study. Also, because 

of our study design, multiple referrals might have come from the same clinician, which may 

have distorted the referral bias rates.

Conclusion

Reports by referring physicians, as well as the symptoms found in falsely diagnosed bvFTD 

patients, suggest a lack of familiarity among non-specialists with the diagnostic criteria of 

bvFTD. More than a decade after the community has become aware of bvFTD, more 

widespread and accurate training about the clinical features of bvFTD and the standards for 

diagnosing this syndrome is still needed to better educate non-specialists. These results 

suggest that, in the absence of specialized diagnostic support, non-specialist clinicians 

should be encouraged not to provide a definitive diagnosis of bvFTD themselves, but to refer 

patients for a specialized diagnostic consultation in cases where they suspect bvFTD.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Main symptoms described by referring physicians in their referral documentation, among 

147 subjects mistakenly diagnosed with bvFTD.
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Fig. 2. 
Comparison of neuropsychiatric features between patients correctly and incorrectly 

diagnosed with bvFTD. * p < 0.05; ** p < 0.01.
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Fig. 3. 
Changes of positive predictive value and false-positive rate by year. The positive predictive 

value includes patients whose referral mentioned bvFTD alone or with other diagnoses. The 

falsepositive rate includes subjects referred as bvFTD only.
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Table 2

Comparison of the demographics and result at the initial assessment between those who were correctly 

diagnosed and those who were mistaken for bvFTD

Referred as bvFTD Signifi-
cance

Test

UCSF not bvFTD
(n = 147)

UCSF bvFTD
(n = 100)

Age, years 57.32 ± 15.70 59.93 ± 8.79 0.133 t test

Sex, m:f 61:86 39:61 0.695 χ2 test

Education, years 15.62 ± 3.43 16.06 ± 3.27 0.336 t test

Race, Caucasian:others 103:44 82:18 0.034 χ2 test

MMSE 25.01 ± 6.20 20.99 ± 8.01 0.000 t test

CDR-SOB 4.02 ± 3.55 7.80 ± 3.70 0.000 Mann-Whitney test

NPI-total 30.49 ± 27.46 30.49 ± 27.46 0.028 Mann-Whitney test

Figures are mean ± SD or n. CDR-SOB = CDR Sum of Boxes.
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