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Abstract
Objective
To describe the experience of obtaining a diagnosis of fronto-
temporal degeneration (FTD) for patients and caregivers.

Methods
Data came from a 2017 web-based survey of 698 FTD caregivers.
Clinical characteristics and diagnostic experiences were described
according to the phenotype of the patient with FTD (behavioral
variant FTD, primary progressive aphasia, FTD with motor neuron
disease, or progressive supranuclear palsy/corticobasal syndrome).
Unadjusted and adjusted logistic regression analyses determined
associations between patient with FTD and caregiver characteristics and (1) receiving a di-
agnosis >1 year after initial symptoms and (2) first receiving a non-FTD diagnosis.

Results
Mean age was 66 ± 9 years for patients with FTD and 61 ± 10 years for FTD caregivers. Forty-
four percent of patients took more than 1 year; 65% saw 3 or more doctors; and 84% required 3
or more visits to establish an FTD diagnosis. Initial diagnosis was depression or other psy-
chiatric condition in 21% of patients. Twenty-eight percent of caregivers and 26% of patients
lost ≥11 work days seeking diagnosis. The majority of diagnoses (66%) were made by neu-
rologists. Patient and caregiver age, having a spouse caregiver, rural residency, and mood
changes as first symptom were associated with a longer time to receive FTD diagnosis.
Caregivers frequently rated diagnosing doctors as good/excellent in knowledge of FTD but as
inadequate/poor on knowledge of available community resources.

Conclusions
This study, which quantifies the patient with FTD and caregiver burden before receiving the
FTD diagnosis, can inform clinical practice, interventions to address diagnostic delays, and
programs and services to support patients/caregivers during and following the diagnosis.

Frontotemporal degeneration (FTD), a common cause of dementia in <60 year olds, affects
more than 60,000 individuals in the United States.1–4 FTD is a diverse group of disorders with
prominent features of language, personality, behavior, cognition, and/or motor dysfunction
and can be divided into 4 predominant clinical phenotypes: behavioral variant FTD (bvFTD),
primary progressive aphasia (PPA), FTD with motor neuron disease (FTD-MND), and
Parkinson-plus movement disorders due to progressive supranuclear palsy (PSP) or corti-
cobasal syndrome (CBS).5–9 All FTD phenotypes cause progressive loss of function and

Institute for Human Health and Disease Intervention (LMB), School of Urban and Regional Planning, Florida Atlantic University, Boca Raton, FL; and Comprehensive Center for Brain
Health (JEG), Charles E. Schmidt College of Medicine, Florida Atlantic University, Boca Raton, FL.

Funding information and disclosures are provided at the end of the article. Full disclosure form information provided by the authors is available with the full text of this article at
Neurology.org/cp.

298 Copyright © 2019 American Academy of Neurology

Copyright © 2019 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

mailto:lbesser@fau.edu
https://cp.neurology.org/lookup/doi/10.1212/CPJ.0000000000000738


independence, leading to extraordinary social and financial
burden compared with other neurodegenerative dementias
such as Alzheimer disease (AD).10–13

Because FTD is less prevalent (15–22 per 100,00010) than
more recognized neurodegenerative disorders such as AD,
little is known about FTD diagnosis and management in
communities outside of an academic medical center. Fur-
thermore, little is known about caregiver-patient experiences
in obtaining a diagnosis, FTD provider knowledge, or
referrals services provided.

In conjunction with the Association for Frontotemporal
Degeneration (AFTD) (theAFTD.org), caregivers of FTD
patients were surveyed on the challenges, burdens, and
barriers of obtaining a diagnosis and patient care. The sur-
vey’s primary goal was to understand FTD caregiver expe-
riences and collect important data to improve FTD
detection, diagnosis, and management.

Few published studies focus on the diagnostic journey for
dementia patients, particularly those with FTD. This study
addresses this gap in the literature by characterizing the di-
agnosing doctor, patient’s diagnostic experience, predictors
of time to receive the FTD diagnosis, and predictors of ini-
tially receiving a non-FTD diagnosis.

Methods
After receiving a grant from the AFTD, the research team
created a 250-question survey aimed at FTD caregivers
(survey: tinyurl.com/y6cpy9aq). It was conducted in 3
waves using emails and social media, as well as AFTD’s
newsletter and web site. Designed in Qualtrics, the ques-
tionnaire was based on preexisting instruments and
investigator-generated questions when no established
questions were available. Questions assessed demographics,
clinical symptoms, diagnosis, health economics, disease se-
verity, caregiver burden, and activities of daily living. Addi-
tional details about the survey have been published
previously.10,14 The survey was restricted to 698 of the 956
caregiver respondents who had nonmissing data on time to
receive FTD diagnosis. Respondents missing time to receive
diagnosis (n = 258) data were frequently missing data on
other key variables (e.g., 189 were missing patient age, 190
were missing patient sex, and 174 were missing caregiver
relationship to the patient).

Demographics were collected on the caregivers and patients,
including age, sex, education, race, and ethnicity. The survey
also collected information on the caregiver’s relationship to
the patient (spouse, child, or other) and living situation
(living with the patient or living in an urban/suburban/rural
area). Caregivers provided the FTD diagnosis (bvFTD, PPA,
FTD-MND, PSP, CBS, or other), information on the
first symptom (e.g., cognitive and motor), and details

surrounding the diagnosis, such as work days lost while
seeking the FTD diagnosis, type of diagnosing doctor (e.g.,
primary care), initial diagnosis received, years to receive
diagnosis, number of doctors visited and doctor visits before
receiving the FTD diagnosis, diagnostic tests ordered (e.g.,
MRI), and caregiver opinions on the diagnosing doctor (e.g.,
knowledge of FTD).

Means (and SDs) and frequencies (and percentages)were used
to describe the sample’s demographic, clinical, and diagnosis
characteristics. Clinical characteristics and experiences were
described separately by FTD phenotype (e.g., bvFTD). Un-
adjusted and adjusted logistic regression analyses determined
the association between FTD patient and caregiver character-
istics and receiving a diagnosis >1 year after initially presenting
to a doctor (vs ≤1 year). Logistic regression models included
patient and caregiver age, patient and caregiver sex, patient and
caregiver education, caregiver relationship to patient (spouse or
not spouse), caregiver’s rural residence, caregiver not living
with the patient, and initial symptoms (e.g., cognitive and be-
havioral). Unadjusted and adjusted logistic regression models
also examined associations between patient and caregiver
characteristics (including FTD subtype: bvFTD, PPA, and
FTD-MND/PSP/CBS) and initially receiving a non-FTD di-
agnosis (vs initially receiving FTD diagnosis). An alpha = 0.05
was used to determine statistical significance.

Standard protocol approvals, registrations,
and patient consents
The Florida Atlantic University’s Institutional Review Board
determined that the study was exempt.

Data availability
Anonymized data can be shared with qualified investigators
on request.

Results
Sample characteristics
The patients with FTD were a mean age of 66 years (SD = 9),
and the caregivers (spouse, child, or other) were a mean age of
61 years (SD = 10) (spouse caregiver age: mean = 63, SD = 8)
(table 1). Most patients (82%) and caregivers (89%) had at
least some college education. Eighty-two percent of caregivers
were the patients’ spouses, 68% lived with the patient, and 19%
lived in a rural area. Twenty-eight percent of caregivers and
26% of patients lost ≥11 work days while seeking the diagnosis.
Sixty-six percent of FTD diagnoses were made by neurologists
and 18% by psychologists, with the remainder made by primary
care physicians (1%), psychiatrists (5%), geriatricians (3%), or
other clinicians (7%).

Experience obtaining the FTD diagnosis
Themajority of patients had diagnoses of bvFTD(53%)or PPA
(21%), with smaller percentages diagnosed with FTD-MND
(7%) or PSP/CBS (5%) (remaining had unspecified/unknown
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subtypes) (table 2). Cognitive changes were most often
reported as the first symptom among patients with bvFTD
(22%), FTD-MND (33%), and PSP/CBS (27%), and language
was reported as the first symptom among 62% of patients with
PPA. Among all patients, FTD was the initial diagnosis 42% of
the time. Depression was the initial diagnosis 16% of the time,
AD 9% of the time, mild cognitive impairment 6% of the time,
and a psychiatric disorder (attention-deficit disorder, person-
ality disorder, bipolar disorder, and schizophrenia) 5% of the
time. Depression was initially diagnosed in 20% of bvFTD

cases, 13% of PPA cases, and 15% of FTD-MND cases (0% in
PSP/CBS). AD was initially diagnosed in 8% of bvFTD cases,
12% of PPA cases, 2% of FTD-MND cases, and 6% of PSP/
CBS cases. Parkinson disease was initially diagnosed in a much
higher percentage of PSP/CBS cases (18%) than bvFTD, PPA,
and FTD-MND cases (<1%).

Altogether, 56% received their FTD diagnosis <1 year after
initial symptoms, whereas 17% received the diagnosis 1–2
years after initial symptoms, 11% received their diagnosis
2–3 years after initial symptoms, and 17% received their
diagnosis over 3 years after the initial symptoms (table 3).
Time to receive the FTD diagnosis after initial symptoms did
not differ substantially depending on FTD subtype. How-
ever, patients with caregivers living in rural areas less fre-
quently (47%) received their FTD diagnosis within a year
compared with those living in nonrural areas (58%) (data
not shown). Only 12% of patients were diagnosed with FTD
by the first doctor they visited. Fifty-six percent of patients
went to 2–3 doctors, 30% went to 4–5 doctors, and 11%
went to >5 doctors before receiving their FTD diagnosis.
Sixteen percent of patients received their FTD diagnosis
within their first 2 doctor visits. In contrast, the FTD di-
agnosis was not received until the third or fourth visit among
24%, the fifth or sixth visit among 19%, and 40% had ≥7
doctor visits before receiving their FTD diagnosis. The
number of doctors seen and the number of doctor visits
before receiving the FTD diagnosis were similar regardless
of FTD subtype.

MRI (89%), CT (77%), blood work (93%), and neuro-
psychological testing (88%) were frequently ordered for the
diagnostic evaluation (table 3). Fluorodeoxyglucose-PET
(FDG-PET) scans are approved for the differentiation be-
tween FTD and AD, with 59% of patients having an FDG-PET
as part of their diagnostic workup. Lumbar punctures (34%)
and genetic testing (25%) were less frequently ordered. Neu-
ropsychological testing was used less frequently among patients
with PSP/CBS (69%) than patients with bvFTD (93%), PPA
(87%), or FTD-MND (87%), with no other substantial dif-
ferences in tests by subtype.

Caregiver perception of physician knowledge
of FTD
Caregivers reported that diagnosing doctors were inadequate/
poor at having knowledge of FTD and its subtypes 4%–8% of
the time (depending on subtype), explaining the diagnosis

Table 1 Caregiver and patient characteristics (n = 698)

Characteristica Caregiver Patient

Age (y), mean (SD) 60.9 (9.9) 65.8 (8.5)

Female, n (%) 550 (79.1) 214 (30.7)

Education level, n (%)

Less than high school 5 (0.7) 22 (3.2)

High school 71 (10.2) 102 (14.6)

At least some college 621 (89.1) 573 (82.2)

Nonwhite race, n (%) 20 (2.9) 30 (4.3)

Hispanic or Latino, n (%) 8 (1.2) 12 (1.7)

Caregiver relationship to patient, n (%)

Spouse 571 (82.0) —

Child 78 (11.2) —

Other 47 (6.8) —

Live with patient, n (%) 474 (68.1) —

Lived in rural area, n (%) 130 (18.7) —

Days of work lost while seeking FTD
diagnosis, n (%)

0 d 232 (34.1) 388 (57.0)

1–10 d 258 (37.9) 115 (16.9)

11–20 d 75 (11.0) 40 (5.9)

>20 d 116 (17.0) 138 (20.3)

Diagnosing doctor

Primary care — 10 (1.4)

Neurologist — 457 (65.7)

Psychiatrist — 31 (4.5)

Geriatrician — 19 (2.7)

Psychologist/neuropsychologist — 128 (18.4)

Other — 51 (7.3)

Abbreviation: FTD = frontotemporal degeneration.
a Missing data: caregiver age, n = 1; patient age, n = 5; caregiver sex, n = 3;
patient sex, n = 1; caregiver education, n = 1; patient education, n = 1; caregiver
race, n = 4; patient race, n = 4; caregiver ethnicity, n = 9; patient ethnicity, n = 4;
caregiver relationship, n = 2; lives with the patient, n = 2; lives in the rural area,
n = 3; caregiver/patient days of work lost, n = 17; and diagnosing doctor, n = 2.

Fifty-six percent of patients went to

2–3 doctors, 30% went to 4–5 doctors,

and 11% went to >5 doctors before

receiving their FTD diagnosis.
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6%–12% of the time, explaining the symptoms 8%–14% of the
time, explaining disease progression 12%–28% of the time,
explaining treatment options 16%–28% of the time, having
knowledge of community resources 26%–46% of the time, and
being sensitive to what the family was going through 8%–30%
of the time (figure). In contrast, caregivers reported diagnosing
doctors were excellent at having knowledge of FTD and its
subtypes 55%–67% of the time (depending on subtype),
explaining the diagnosis 46%–58% of the time, explaining the
symptoms 40%–50% of the time, explaining disease pro-
gression 33%–38% of the time, explaining treatment options
28%–38% of the time, having knowledge of community
resources 18%–27% of the time, and being sensitive to what the
family was going through 45%–55% of the time.

In the unadjusted analysis, predictors of receiving the FTD
diagnosis >1 year (vs ≤1 year) following initial symptom
presentation included caregiver’s rural residence (odds ratio
[OR]: 1.55; 95% confidence interval [CI]: 1.06–2.28) and
having a movement disorder (OR: 3.40; 95% CI:
1.12–10.23) or mood changes as the first FTD symptom
(OR: 3.55; 95% CI: 1.57–8.01) (data not shown). In the
adjusted analysis, increasing patient age was associated with
increased odds of >1 year to receive the FTD diagnosis, and
increasing caregiver age was associated with decreased odds
of >1 year to receive the FTD diagnosis (table 4). Having
a spouse caregiver, caregiver’s rural residence, and having
mood changes as the first FTD symptom were associated
with increased odds of >1 year to receive the FTD diagnosis.

Table 2 Initial symptoms and initial diagnosis by frontotemporal degeneration subtype

Characteristica

FTD subtype, n (%)

All FTD, n = 698 bvFTD, n = 373 PPA, n = 148 FTD-MND, n = 52 CBS/PSP, n = 34

First symptom

Cognitive 164 (23.6) 83 (22.4) 27 (18.2) 17 (32.7) 9 (26.5)

Motor weakness 9 (1.3) 1 (0.3) 0 (0.0) 0 (0.0) 6 (17.7)

Movement disorder 16 (2.3) 6 (1.6) 2 (1.4) 1 (1.9) 7 (20.6)

Behavioral 81 (11.7) 69 (18.6) 1 (0.7) 4 (7.7) 1 (2.9)

Language 145 (20.9) 22 (5.9) 91 (61.5) 6 (11.5) 4 (11.8)

Personality 92 (13.2) 67 (18.1) 9 (6.1) 5 (9.6) 3 (8.8)

Judgment 81 (11.7) 49 (13.2) 7 (4.7) 11 (21.2) 0 (0.0)

Mood 33 (4.8) 21 (5.7) 3 (2.0) 3 (5.8) 2 (5.9)

Sleep 5 (0.7) 3 (0.8) 0 (0.0) 1 (1.9) 0 (0.0)

Emotional changes 69 (9.9) 50 (13.5) 8 (5.4) 4 (7.7) 2 (5.9)

Initial diagnosis received by the patient

FTD 296 (42.4) 148 (39.7) 67 (45.3) 30 (57.7) 14 (41.2)

Mild cognitive impairment 39 (5.6) 24 (6.4) 10 (6.8) 2 (3.9) 1 (2.9)

Alzheimer disease 60 (8.6) 29 (7.8) 18 (12.2) 1 (1.9) 2 (5.9)

Parkinson disease 8 (1.2) 2 (0.5) 0 (0.0) 0 (0.0) 6 (17.7)

Cerebrovascular disease/stroke 8 (1.2) 6 (1.6) 1 (0.7) 0 (0.0) 1 (2.9)

Language disorder 3 (0.4) 0 (0.0) 2 (1.4) 0 (0.0) 0 (0.0)

Attention-deficit disorder 6 (0.9) 4 (1.1) 0 (0.0) 1 (1.9) 0 (0.0)

Personality disorder 4 (0.6) 2 (0.5) 1 (0.7) 1 (1.9) 0 (0.0)

Bipolar disorder 19 (2.7) 11 (3.0) 3 (2.0) 1 (1.9) 0 (0.0)

Schizophrenia 7 (1.0) 5 (1.3) 0 (0.0) 1 (1.9) 0 (0.0)

Depression 111 (15.9) 74 (19.8) 19 (12.8) 8 (15.4) 0 (0.0)

Other/unknown 137 (19.6) 68 (18.2) 27 (18.2) 7 (13.5) 10 (29.4)

Abbreviations: bvFTD = behavioral variant FTD; CBS = corticobasal syndrome; FTD = frontotemporal degeneration; MND =motor neuron disease; PPA = primary
progressive aphasia; PSP = progressive supranuclear palsy.
a Missing data: first symptom, n = 3; FTD diagnosis, n = 3.
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Having a movement disorder as the initial presenting
symptom was a borderline significant predictor (p = 0.05).

In the unadjusted analysis, changes in cognition (OR: 1.66;
95% CI: 1.04–2.63) and mood (OR: 4.29; 95% CI:
1.74–10.55) as the initial symptom were associated with
increased odds of initially receiving diagnoses other than
FTD, whereas those diagnosed with FTD-MND were less
likely to initially receive a non-FTD diagnosis (OR: 0.49;
95% CI: 0.27–0.88). These same variables were the only
predictors in the adjusted model (table 4).

Discussion
From our survey of almost 700 FTD caregivers, we found that
patients and caregivers experience great frustration and burden
in the time and resources required to receive the FTDdiagnosis.
In searching for the diagnosis, approximately 25% of caregivers
and patients lost ≥11 work days, almost half of patients were
diagnosed >1 year after first symptoms, 65% of patients visited
≥3 doctors before obtaining the diagnosis (10% visited >5
doctors), and almost 25% of patients had >10 doctor visits
before receiving the diagnosis. Delays in diagnosis occurred
despite changes in language, personality, judgment, behavior,
and emotion being reported as the first symptoms 67% of the
time and motor/movement changes as the first symptoms 4%
of the time. Therefore, although most patients displayed
common FTD symptoms at initial presentation, they experi-
enced burdensome delays in being diagnosed. Individuals with
this form of early-onset dementia and their caregivers/spouses
may be less likely to seek early medical attention due to the
behavioral and personality manifestations of the disease and
young onset.15 Studies have demonstrated a considerably
longer time to receive the dementia diagnosis among early-
onset vs late-onset cases, particularly for FTD,16,17 lost time
that should be spent providing targeted care and support to
patients and caregivers. In addition, the delay in receiving the
correct diagnosis results in financial and psychological strain for
patients and caregivers.15

Patients experiencing >10 doctor visits before diagnosis in-
cur ≥$2,500 in medical expenditures for the visits alone
(estimated from fairhealthconsumer.org figures), along with

additional expenses for associated tests or procedures. In
addition to high medical costs, it has been estimated that
families experience a $25,000–$40,000 decrease in median
household income in the year before FTD diagnosis10 at-
tributable to curtailing work. Reducing delays in diagnosis in
tandem with improved support services could decrease the
burden to families in the period surrounding diagnosis.

Caregiver ratings of the diagnosing doctor were mixed. A
majority of doctors were reported to have adequate/excellent
FTD knowledge and were adequate/excellent in their abili-
ties to explain the diagnosis and symptoms and their sensi-
tivity to what the family was going through. However, only
approximately half of doctors were rated as adequate/
excellent in explaining disease progression and treatment
options. In addition, fewer than half were rated as knowl-
edgeable about available community resources.

These findings align with another study finding that family
caregivers of patients with FTD were more dissatisfied with
information provided about the disease, counseling, and follow-
up compared with that reported by caregivers of patients with
AD.18 A separate study of patients with dementia and caregivers
reported that communication and provision of information
during the diagnostic process was variable.19 Some of these
deficiencies noted by caregivers in our study could be attributed
to 34% of diagnoses made by non-neurologists, who may have
limited knowledge in some areas in which doctors were rated.
The negative ratings could also relate to self-perceptions or
negative connotations with the information provided by the
doctor (e.g., dissatisfaction with limited treatment options) or
lack of community resources with which to refer patients. In
addition, doctors diagnosing FTD have noted limitations in the
support services available to patients before and after the di-
agnosis, noting that provision of adequate information during
the diagnostic visit is limited by factors such as no pre-
established relationship with the patient and the need for
sensitivity when both patient and caregiver are present.20

Nonetheless, assessing caregiver perceptions is very important
for informing practice in the diagnosis and care of patients with
FTD and for reducing caregiver burden. In particular, the
availability and accessibility of community resources is crucial
for caregivers of patients with FTD, as the majority are spouses
who have been shown to experience identity crises and social
isolation due to behavioral manifestations and stigma of the
disease.21,22

Patient and caregiver age, having a spouse caregiver, care-
giver’s rural residence, and mood changes as initial symptom
were predictors of taking >1 year to receive the FTD di-
agnosis. As FTD is typically an early-onset dementia, clini-
cians may experience difficulty distinguishing FTD from
other possible conditions that increase with patient age. On
the other hand, increasing caregiver age may be associated
with a shorter time until diagnosis because older caregivers
have fewer childrearing and work responsibilities compared
with younger caregivers and thus have more time to dedicate

From our survey of almost 700 FTD

caregivers, we found that patients

and caregivers experience great

frustration and burden in the time

and resources required to receive the

FTD diagnosis.
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to obtaining the diagnosis. It is unclear why those with spouse
caregivers would be associated with taking >1 year until di-
agnosis. However, it is possible that spouses are more likely to
request second opinions or initially downplay some of themore
prominent initial symptoms of disease, lengthening the time to
receive the diagnosis. Living in a rural area can present logistic
and financial difficulties in receiving adequate and timely health
care and in our sample was associated with increased time to
receive the FTD diagnosis. Last, patients who initially dem-
onstrated mood symptoms were more likely to receive their

FTD diagnosis >1 year after initial presentation. Consistent
with this finding, of the 402 patients initially receiving a non-
FTD diagnosis, 28% were diagnosed with depression. There-
fore, mood changes as the initial presenting symptom appear to
increase time to receive the FTD diagnosis.

Early-onset dementia including FTD is frequently mis-
diagnosed initially in up to30%–50%of cases.23Depressionwas
the most common initial diagnosis among those first receiving
a non-FTD diagnosis, in all FTD phenotypes except PSP/

Table 3 Patient experience with doctors by frontotemporal degeneration diagnosis

Characteristica

FTD diagnosis, n (%)

All FTD, n = 698 bvFTD, n = 373 PPA, n = 148 FTD-MND, n = 52 PSP/CBS, n = 34

Time to diagnosis by a physician

≤1 y 390 (55.9) 205 (55.0) 86 (58.1) 31 (59.6) 16 (47.1)

>1–2 y 116 (16.6) 63 (16.9) 26 (17.6) 7 (13.5) 9 (26.5)

>2–3 y 77 (11.0) 39 (10.5) 16 (10.8) 6 (11.5) 3 (8.8)

>3 y 115 (16.5) 66 (17.7) 20 (13.5) 8 (15.4) 6 (17.7)

Doctors seen before received diagnosis

1 86 (12.4) 45 (12.2) 15 (10.2) 6 (11.5) 2 (5.9)

2 158 (22.8) 77 (20.8) 39 (26.5) 14 (26.9) 7 (20.6)

3 234 (33.7) 127 (34.3) 55 (37.4) 19 (36.5) 11 (32.4)

4 102 (14.7) 54 (14.6) 18 (12.2) 7 (13.5) 7 (20.6)

5 40 (5.8) 23 (6.2) 7 (4.8) 3 (5.8) 2 (5.9)

>5 74 (10.7) 44 (11.9) 13 (8.8) 3 (5.8) 5 (14.7)

Doctor visits before received FTD
diagnosis

1–2 111 (16.0) 51 (13.8) 26 (17.6) 8 (15.4) 4 (11.8)

3–4 170 (24.4) 88 (23.7) 41 (27.7) 14 (26.9) 8 (23.5)

5–6 134 (19.3) 71 (19.1) 28 (18.9) 10 (19.2) 7 (20.6)

7–10 112 (16.1) 60 (16.2) 23 (15.5) 11 (21.2) 6 (17.7)

>10 169 (24.3) 101 (27.2) 30 (20.3) 9 (17.3) 9 (26.5)

Tests ordered

CT 502 (77.4) 262 (75.7) 106 (77.9) 42 (84.0) 28 (78.1)

MRI 594 (88.9) 313 (88.4) 124 (87.9) 50 (96.2) 29 (93.6)

PET 380 (59.0) 212 (61.5) 71 (53.0) 30 (58.8) 18 (60.0)

Lumbar puncture 211 (34.0) 118 (36.1) 36 (27.3) 15 (30.0) 11 (37.9)

Genetic testing 155 (25.1) 77 (23.7) 29 (22.1) 15 (30.6) 10 (34.5)

Blood work 613 (93.3) 334 (95.4) 129 (93.5) 46 (88.5) 30 (93.8)

Neuropsychological testing 590 (87.9) 334 (93.3) 12 (86.5) 45 (86.5) 22 (68.8)

Abbreviations: bvFTD = behavioral variant FTD; CBS = corticobasal syndrome; FTD = frontotemporal degeneration; MND = motor neuron disease; PPA =
primary progressive aphasia; PSP = progressive supranuclear palsy.
a Missing data: doctors seen, n = 4; doctor visits, n = 2; CT, n = 49; MRI, n = 30; PET, n = 54; LP, n = 78; genetic testing, n = 81; blood work, n = 41; and
neuropsychological testing, n = 27.
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CBS. The second most common initial diagnosis was AD
among those with bvFTD and PPA and Parkinson disease
among those with FTD-MND. The predictors of being ini-
tially misdiagnosed included initially presenting with cog-
nitive or mood changes and ultimately receiving an FTD-
MND diagnosis. These predictors are consistent and rep-
resent distinguishing symptoms of the initial misdiagnoses
that were received.

MRI, CT, neuropsychological testing, and blood work were
routine in the diagnostic workup for the vast majority of the
patients with FTD. FDG-PET scans, approved to distinguish
between AD and FTD, were performed less often. PET use
may increase in the future provided new tau tracers become
more sensitive and specific to FTD, and similarly, lumbar
punctures may increase in use if CSF biomarkers for FTD
become available. With the advent of new biomarkers, it is
hoped that the time to receive the correct diagnosis will be
substantially reduced for patients with FTD.

Few studies have been published on the diagnostic experience
of patients with dementia and their caregivers, and the limited
studies that are peripherally related often have been qualitative,
have small samples, and do not focus on FTD.15,19,21,24–27 A
major strength of this study is its quantitative nature and large

sample size, which allowed a characterization of the diagnostic
experience by FTD phenotype. Another strength of the study is
the unique information it provides regarding the period sur-
rounding the diagnosis. A limitation of the study is that it was
not population based, and therefore, the findings may be lim-
ited in their generalizability, but the large sample size helps
reduce these concerns, given the rarity of this dementia type.
Generalizability is also limited because the sample was highly
educated and primarily of white race. Future studies are needed
to evaluate the diagnostic journey across the spectrum of de-
mographic characteristics that may influence FTD diagnosis,
including among racially/ethnically underrepresented pop-
ulations such as Hispanics and African Americans. The exclu-
sion of 258 respondents missing data on time to receive FTD
diagnosis may have biased the results. The study is based on
caregiver self-reporting and thus may be affected by reporting
bias or error, although many of the results and findings were
consistent with what would be expected. In addition, no further
details were collected on the subspecialty of the diagnosing
neurologists, which may have provided details to help explain
initial misdiagnosis or longer time to FTD diagnosis.

This study provides a fresh perspective on the experiences of
patients with FTD and their caregivers by focusing on the
period leading up to and during the time of the diagnosis.

Figure Caregiver evaluation of the diagnosing doctor by frontotemporal degeneration subtype

Percentage of caregivers rating the diagnosing doctor as inadequate/poor, fair, adequate/good, or excellent, by: (A) knowledge of FTD and subtypes; (B) ability
to explain the diagnosis; (C) ability to explain the symptoms; (D) ability to explain disease progression; (E) ability to explain treatment options; (F) knowledge of
community resources; and (G) sensitivity to what the family was going through. bvFTD = behavioral variant; CBS = corticobasal syndrome; FTD-MND =
frontotemporal degeneration with motor neuron disease; PPA = primary progressive aphasia; PSP = progressive supranuclear palsy.
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Unlike previous studies that have been qualitative in nature,
our study provides a quantification of the burdens sur-
rounding the period of diagnosis and of the caregiver expe-
riences with the diagnosing doctor. Studies such as this can
help inform clinical practice, the education of health pro-
fessionals who diagnose and treat patients with FTD, pos-
sible interventions to reduce the time to FTD diagnosis, and
programs and services to support patients and caregivers
during and following the diagnosis.
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Table 4 Predictors of time to receive diagnosis and initially receiving a nonfrontotemporal degeneration diagnosis

Characteristic

Predictors of >1 y to receive FTD diagnosis
(vs ≤1 y)

Predictors of receiving an initial diagnosis that was
not FTD

Adjusted OR (95% CI) p Value Adjusted OR (95% CI) p Value

Patient age (y) 1.03 (1.00–1.05) 0.02 1.01 (0.98–1.03) 0.63

Caregiver age (y) 0.97 (0.95–1.00) 0.02 0.99 (0.96–1.01) 0.29

Female patient 0.80 (0.42–1.52) 0.49 0.96 (0.47–1.94) 0.90

Female caregiver 0.67 (0.33–1.33) 0.25 1.06 (0.50–2.25) 0.89

Patient—no college education 0.97 (0.64–1.49) 0.90 0.97 (0.61–1.56) 0.91

Caregiver—no college education 1.27 (0.75–2.14) 0.37 0.89 (0.51–1.55) 0.69

Spouse caregiver 1.98 (1.04–3.77) 0.04 1.23 (0.63–2.40) 0.55

Caregiver lives in the rural area 1.54 (1.02–2.32) 0.04 1.24 (0.79–1.95) 0.36

Caregiver does not live with the patient 1.15 (0.80–1.66) 0.46 0.91 (0.61–1.35) 0.63

Initial symptoms

Cognitive 1.03 (0.64–1.64) 0.92 1.80 (1.02–3.19) 0.04

Motor weakness 1.13 (0.29–4.49) 0.86 1.49 (0.24–9.13) 0.67

Movement disorder 3.09 (1.00–9.62) 0.05 2.69 (0.78–9.30) 0.12

Behavioral 1.59 (0.91–2.81) 0.11 1.45 (0.73–2.92) 0.29

Language Ref Ref Ref Ref

Personality 1.22 (0.71–2.11) 0.47 1.61 (0.83–3.09) 0.16

Judgment 1.19 (0.68–2.10) 0.55 1.97 (0.98–3.98) 0.06

Mood 3.45 (1.51–7.89) 0.003 4.71 (1.68–13.22) 0.003

Sleep/emotional problems 1.06 (0.58–1.91) 0.86 1.42 (0.72–2.82) 0.32

FTD diagnosis

bvFTD — — Ref Ref

PPA — — 1.07 (0.65–1.77) 0.78

FTD-MND — — 0.48 (0.26–0.88) 0.02

CBS/PSP — — 0.74 (0.30–1.80) 0.50

Abbreviations: bvFTD = behavioral variant FTD; CBS = corticobasal syndrome; CI = confidence interval; FTD = frontotemporal degeneration; MND = motor
neuron disease; OR = odds ratio; PPA = primary progressive aphasia; PSP = progressive supranuclear palsy; Ref = reference group.
Bold values are statistically significant at p < 0.05.
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