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Characterization of Apathy in Persons with Frontotemporal
Dementia and The Impact on Family Caregivers

Jennifer Merrilees, RN, PhD*, Glenna A. Dowling, RN, PhD, FAAN**, Erin Hubbard, MA**,
Judy Mastick, RN, MN**, Robin Ketelle, RN, MS*, and Bruce L Miller, MD*

*Memory and Aging Center, University of California, San Francisco
**Department of Physiological Nursing, University of California, San Francisco

Abstract
This study characterized daytime activity and apathy in patients with behavioral variant
frontotemporal dementia (bvFTD) and semantic dementia (SD) and their family caregivers.
Twenty-two patient-caregiver dyads were enrolled,13 bvFTD and 9 SD.Data were collected on
behaviors and movement. Patients and caregivers wore Actiwatches for 2 weeks to record activity.
We predicted that bvFTD patients would show greater caregiver report of apathy and less daytime
activity than patients diagnosed with SD. Findings: Patients with bvFTD spent 25% of their day
immobile while patients with SD spent 16% of their day inactive. BvFTD caregivers spent 11% of
their day immobile and SD caregivers 9%. Apathy was described as present in 100% of the
patients with bvFTD and in all but one patient with SD, the severity of apathy was greater in
bvFTD compared to SD. Apathy correlated with caregiver emotional distress in both groups. In
conclusion, apathy has been defined as a condition of diminished motivation that is difficult to
operationalize. Among patients with FTD, apathy was associated with lower levels of activity,
greater number bouts of immobility and longer immobility bout duration. Apathy and diminished
daytime activity appeared to have an impact on the caregiver. Objective measures of behavioral
output may help in formulation of a more precise definition of apathy.
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Introduction
Frontotemporal dementia (FTD) refers to a range of neurodegenerative disorders
characterized by focal atrophy of the frontal and/or anterior temporal lobes of the brain
resulting in profound behavioral, cognitive, and emotional symptoms 1–3. The behavioral
variant is termed bvFTD while a temporal variant is referred to as semantic dementia (SD).
Both bvFTD and SD are associated with characteristic behavioral symptoms. In bvFTD
these symptoms include apathy, disinhibition, aberrant motor behaviors, hyperorality or
appetite disturbance, and loss of sympathy and empathy for others 3–5. Behaviorally, SD is
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also associated with apathy as well as mental rigidity, obsessive preoccupations, and
depression 6, 7.

The neurological deterioration associated with dementia contributes to disturbances in
daytime activity and disruptions have been well documented in patients with Alzheimer’s
disease (AD) 8–11, dementia with Lewy bodies 12, 13, and vascular dementia 14. Daytime
activity disruption has also been documented in FTD. One study of 13 patients using
caregiver questionnaires reported significantly decreased morning activity compared to a
normal controls and patients with AD 15. In a study of patients with advanced disease
residing in a nursing home, patients with FTD showed lower mean daytime activity
compared to a group of controls and patients with AD 16

In terms of daytime activity, apathy is a common symptom in FTD 3, 17, 18 and is typically
rated as one of the most distressing behavioral symptoms among FTD caregivers 17, 19

Apathy incorporates cognitive, emotional, and movement features that have been
historically difficult to characterize 20. Marin’s definition of apathy evolved from a core
problem of motivation 21 to a reduction of goal directed behavior (lack of effort and
productivity), reduction of goal directed cognition (decreased interests, decreased concern
for one’s health or functional status), and emotional components (flattened affect, emotional
indifference) 22. On the grounds that motivation is a difficult phenomena to assess, Levy and
Dubois proposed that apathy be seen as a behavioral change from the individual’s baseline
and measured as reduction in self-generated and purposeful activity 23. Others have echoed
concern about the problems in assessing motivation and have suggested apathy be viewed
simply as a lack of self-initiated action 20. Despite these concerns, recent consensus criteria
have proposed that lack of motivation is central to characterizing apathy in AD and other
neuropsychiatric conditions 24.

The purpose of this study was to characterize daytime activity using quantitative
methodology in patients with mild to moderate bvFTD and SD and their family caregivers.
A secondary question was whether objective data of movement could be applied toward a
less ambiguous definition of apathy.

Measures
Participants

Subjects were recruited from an ongoing NIH-funded Program Project Grant (PPG)
examining FTD at the University of California, San Francisco Memory and Aging Center.
Consent for participation in the study on rest-activity was obtained according to approved
Institutional Review Board guidelines. We enrolled 22 patient-caregiver dyads from the
bvFTD and SD subgroups: 13 bvFTD and 9 SD. All patients were living at home with their
spouse caregivers. Clinical diagnoses were established by consensus agreement of a panel of
experts consisting of a neurologist, neuropsychologist, and a clinical nurse specialist. Neary
criteria were used to establish the diagnosis of FTD 2.

Patient data included dementia severity (Clinical Dementia Rating Scale [CDR]), cognitive
performance (Mini Mental State Exam [MMSE]), ratings of apathy and depression
(Neuropsychiatric Inventory [NPI]), ratings of daytime sleepiness (Epworth Sleepiness
Scale [ESS], and physical mobility (Barthel Index). Caregiver variables included
demographic data and emotional distress of patient’s behavioral symptoms (NPI).
Caregivers also maintained a “sleep diary” or record of day/night habits for both the patient
and themselves that was used to validate the scoring of the actigrapy data.
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The CDR is used to stage the severity of dementia 25 based on a semi-structured interview
with the caregiver. A global score ranging from 0 (no dementia) to 3 (severe dementia) is
computed. The MMSE is a brief, 30-point measure of cognitive function. Both instruments
have good reliability and validity 2627.

The NPI, a structured interview with established reliability and validity, assesses 12
neurobehavioral domains and the severity of caregiver’s distress. The behavioral domains
include: delusions, hallucinations, agitation, depression, anxiety, euphoria, apathy,
disinhibition, irritability, aberrant motor behavior, nighttime behavior, and eating/appetite.
There is a yes or no screening question for each domain. If respondents answer
affirmatively, the behavior is rated for frequency, severity and caregiver distress. The total
score is the product of the frequency and severity. Since apathy and depression share similar
features, we chose these domains to include in our analysis.

Adjunctive data is necessary in clarifying the inferences made about activity derived from
actigraphy. Subjective data about patients’ daytime sleepiness (Epworth Sleepiness Scale)
was collected from the caregiver. The ESS is an 8-item questionnaire measuring general
level of daytime sleepiness and tendency to doze during passive activities. Scores range
from 0–24, with a score of 10 or more indicating excessive sleepiness. Motor function was
assessed using the Barthel Index (BI) a rating of functional independence 28. Variables
assessed by the BI include bowel and bladder control, personal hygiene, transfers, walking,
and stair climbing. Scores range from 5–10 per variable with 100 as the highest possible
score. Higher scores reflect greater functional independence and mobility. Completion of the
BI was through a semi-structured interview by the clinical nurse specialist and the caregiver.

Apparatus
Rest-activity data were collected using MiniMitter Actiwatch monitors (AW-64). Developed
in the early 1970’s, actigraphy has become an accepted method for studying the rest-activity
rhythm in patients with dementia 29, 30. Actigraphy is movement-based monitoring used
widely in sleep and circadian rhythm research based on the premise that activity is more
prominent during wake periods and less prominent during sleep 30, 31. Actigraphy provides
objective movement data that it used to make inferences about a person’s activity patterns.
Actiwatches are wristwatch size devices that use an accelerometer to monitor the
occurrence, degree and speed of motion. A signal reflecting magnitude and duration of
motion is generated, amplified and digitized by an on-board circuit. This information is
stored in memory as activity counts. The Actiwatches were programmed to collect data in
one-minute epochs continuously over the 2-week data collection period. Data were analyzed
for daytime (from “lights on” in the morning to “lights off” at bedtime).

Daytime activity outcome variables included:

a. Length of the daytime interval

b. Average activity counts per minute

c. Percent immobile (percentage of time without activity during the day)

d. Number of hours spent immobile

e. Number of daytime immobility bouts

f. Immobility bout duration (in minutes)
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Procedure
After consenting to participate in the study, patients and their primary family caregivers (all
spouses) were fitted with an Actiwatch and received verbal and written instructions
including research staff contact information. The actiwatches were programmed to begin
monitoring activity on Monday and subjects were instructed to affix the Actiwatches to their
non-dominant wrist at that time and to wear them for 2 weeks. This schedule provided
consistency of activity monitoring among the study cohort. At the end of the 2-week data
collection period, the watches and diaries were returned to study staff in a self-addressed,
pre-paid mailer and the data was subsequently downloaded and scored.

Statistical Analysis
Actigraphy records were analyzed for both patient and caregiver dyads at the medium
sensitivity setting. Areas of validated “watch off” time were deleted from analysis as well as
any periods greater than 2 hours when there was no recorded activity, indicating the watch
was most likely off the wrist. Records for both members of each dyad were “matched” by
deleting identical periods on both records to ensure accuracy in comparison. For example if
the patient had removed the watch one night, the data for both patient and caregiver were
excluded on that night. To facilitate visual comparison, the actogram activity scale was
calibrated to be the same for both data sets. Raw actigraphy data were subjected to a scoring
algorithm in the Actiware software. Bed and rise times were interpreted by the analyst based
on diary entries and the raw data. Actiware and Statistical Package for the Social Sciences
(SPSS) software were used for data analyses. For all variables, nonparametric independent
samples were employed to compare patients with bvFTD to SD and bvFTD caregivers to SD
caregivers and related samples were used to compare the bvFTD and SD patient groups with
their respective caregiver groups.

Results
Means, standard deviations, and frequencies of subject baseline characteristics are
summarized in Table 1. MMSE scores were significantly lower among the patients with SD
compared to bvFTD (U = 26.0, p = .03). CDR scores were higher (indicating greater
dementia severity) for the patients with bvFTD compared to SD (1.6 versus 1.0) (U = 29.0, p
= .034).

The NPI results are summarized in Table 2. Apathy was endorsed by all of bvFTD
caregivers who also rated it as occurring very frequently, and by all but one SD caregiver
who rated it as occurring occasionally or often. Apathy was associated with significant
distress for caregivers of both patient groups (bvFTD spearman rho = .57, p < 0.05); SD
spearman rho = .73, p < 0.01). There was no evidence of depression among the patients with
bvFTD as rated by their caregivers. Three patients with SD were rated by their caregivers as
having depression occasionally (n=1) or often (n=2).

The Barthel Index scores demonstrated greater physical impairment among the patients with
bvFTD compared to SD, although this reflected need for assistance with personal care and
hygiene and not problems with independent movement. Only one patient with bvFTD
required minor help with walking; all other patients were rated as independent in transfers,
mobility, and stair climbing. Average ESS scores were 7.38 (7.44) with a range of scores
from 0–23 for bvFTD and 6.00 (2.5) with a range of scores from 3.5–10 for SD. Four
patients with bvFTD and one patient with SD had ESS scores greater than 10 indicating a
propensity for daytime sleepiness (see Table 1).

Eight dyads had 13 days (24-hour periods) for analysis, eight dyads had between 9 and 12
days and five dyads had between 4 and 6 days of monitoring. Means and standard deviations
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for daytime variables were calculated and are summarized in Table 3. In all measures of
daytime activity, patients with bvFTD were less mobile than their caregivers. While there
were no significant differences between the patient groups, there were significant
differences between the bvFTD patients and their caregivers. Mean activity counts per
minute were lower for the bvFTD patients and percentage of immobile time during the
daytime was higher. Patients with bvFTD were immobile 25% of the daytime hours while
their caregivers were immobile 11% of the time. Thus, for the average patient with bvFTD
with a daytime period length of 14.16 hours, 3.49 hours were spent immobile. Although
patients with SD had similar characteristics (lower activity counts, higher percentage of time
immobile) compared to their caregivers, again, these differences did not reach statistical
significance.

Correlation coefficients were calculated to examine the relationship between the patients’
total apathy score and number of immobility bouts, and total apathy score and immobility
bout duration. A strong positive correlation was found (rho (11) = .756, p = .01) between
apathy score and number of immobility bouts among patients with bvFTD but not SD.

Average hourly activity scores for patients and caregivers are illustrated in Figure 1. As
shown, the lowest amount of daytime activity was exhibited in the bvFTD patient group
followed by the patients with SD. Both groups of caregivers showed overall greater activity
than the patient groups, with the bvFTD caregivers showing less activity during the
afternoon hours compared to the SD caregivers.

Discussion
The results from this study provide objective data on daytime activity and behavior in
bvFTD and SD and demonstrate that disruptions in activity are an important feature in these
illnesses even in the relatively mild stages as characterized by CDR ratings and MMSE
scores. In addition, these disruptions in daytime activity are associated with significant
caregiver distress.

These results demonstrate that daytime activity was lower in both patient groups compared
to their caregivers, but only significantly so in the bvFTD sample. This diminished activity
was associated with high apathy scores (as measured by the NPI) particularly among the
patients with bvFTD. Apathy incorporates cognitive, emotional, and movement features that
have been historically difficult to characterize 20. Dictionaries refer to apathy as a lack of
emotion, feeling, concern, or interest 32. Terms that have been used in studies of apathy
include remoteness, disinterest, passivity, mental sluggishness, boredom, social withdrawal,
social avoidance, lessened drive, lessened motivation, less caring, less concern, self-
centeredness, loss of awareness, aspontaneity, inertia, reduction in activities of daily living,
loss of interest in hobbies and leisure activities, loss of initiative, deficits in goal-directed
behavior, decreased involvement in chores, decreased personal hygiene, and flattened affect.
Recent consensus criteria propose that apathy be viewed as a disorder of motivation 24, yet
acknowledge that “motivation” is difficult to operationalize. Since the frontal lobes are
considered a primary site in the modulation of motivation, apathy in bvFTD is not a
surprising finding. The results of this study help to define apathy as encompassing an
observable and measurable effect on movement.

Actigraphy studies measuring movement in patients with apathy related to other brain-
related conditions have yielded similar results. For example, Muller (2006) compared levels
of apathy between adult patients with brain damage (n=24) and normal controls. The brain-
damaged group with high apathy scores exhibited lower daytime activity, shorter episodes of
daytime activity, and an increased number of naps 33. In a case report, we used actigraphy to
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measure activity on two occasions, one year apart in a patient with bvFTD. Activity
significantly decreased by the 2nd measurement and this correlated with increased caregiver
ratings of the patients’s apathy. 34.

A limitation of actigraphy is that, while it provides an objective measure of activity, it
cannot define behavior. For example, periods of high activity could be due to purposeful and
goal-directed behavior or due to psychomotor agitation lacking in purpose. Conversely,
some purposeful activities are sedentary, for example watching television, talking on the
telephone, or working at a computer. Periods of inactivity could also indicate motor
impairment, depression, drowsiness, or sleeping. Thus, in an attempt to associate patient
behavior with raw actigraphy data, we examined adjunctive measures in addition to
employing scoring algorithms. These adjunctive measures showed no compelling evidence
that low patient activity was associated with sleepiness, physical impediments, or
depression. ESS scores were below 10 for the majority of patients, thus there was little
evidence of patient excessive daytime sleepiness as subjectively assessed by the caregiver.
Scores from the Barthel Index, while overall suggesting problems with independent
function, actually support that all but one patient with bvFTD had full independent
movement. There was also no evidence of depression among the patients with bvFTD as
rated by their caregivers whereas three patients with SD were rated as having depression
occurring either occasionally or often.

Apathy is typically measured in dementia by querying the caregiver. While caregiver reports
are valuable, ratings may be biased and influenced by caregiver fatigue and burden 35.
Incorporating objective measures in characterizing behavioral output among patients with
dementia therefore provides useful supplementary information. While current consensus
criteria recommend that apathy be conceptualized as a disorder of drive and motivation,
without objective measures apathy is difficult to assess and quantify. In our study, activity
counts provided objective data that was used to compare cohorts. All patients with bvFTD
had apathy, and spent more time immobile than patients with SD and caregivers.

Patient behavior and activity can significantly impact family caregivers. Apathy in FTD has
been associated with high levels of emotional distress for caregivers 17, 19, 36 and our data
confirmed this relationship. The relationship between apathy and emotional distress was
stronger among the SD caregivers compared to bvFTD caregivers. It may be that patients
with SD exhibit more cognitive or emotional aspects of apathy and this is more distressful
for caregivers than the movement aspect of apathy.

In addition, the lower levels of activity in patients with bvFTD appeared to be associated
with lower activity in the afternoon by their caregivers. This relationship is not apparent in
SD and there are several potential reasons for this finding. BvFTD caregivers may find it too
difficult to engage the apathetic patient in activity, and given the need to provide patient
supervision, caregivers are unable to engage in activity themselves. It is also possible that
the bvFTD caregivers had diminished activity related to their own physical or emotional
conditions.

Limitations
The sample size was relatively small and therefore the findings from this study may not be
generalizable to other populations. We were not able to include actigraphy data from age-
matched normal controls; these data would contribute to the characterization of activity in a
more diverse sample. In addition, there are limitations in how apathy and depression were
assessed. This study relied on caregiver ratings using the NPI. In making an assessment of
apathy, caregivers are asked a stem question focused primarily on the cognitive aspect of
apathy and could potentially miss identifying those patients exhibiting only emotional and
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movement features associated with apathy. In addition, depression is assessed by asking the
caregiver if the patient appears sad or depressed, features that can be easily mistaken for
apathy.

Summary
FTD is associated with early and profound changes in daytime activity. In particular, bvFTD
is associated with greater apathy and lower levels of daytime activity, greater number of
immobility bouts and longer immobility bout duration.. Apathy is a deficit in drive and
motivation, concepts difficult to operationalize, therefore findings from this study could be
applied toward a definition of apathy. Of the variables assessed, daytime immobility may be
the most useful term in defining the movement aspects of apathy. In addition, activity of the
patients may influence activity of the caregivers: afternoon movement was lower in the
bvFTD caregiver group compared to the SD caregivers. And, while apathy was significantly
associated with caregiver emotional distress for both groups, it was higher among the SD
caregivers. These findings warrant further exploration with a larger sample. Choosing to
objectively measure features of both the patient and their caregiver holds promise as a
method for accurately assessing behavioral outputs and the functional impact of disease.
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Figure 1.
Average hourly activity scores for patients and caregivers
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Table 1

Subject Baseline Characteristics

Variables
Means
(standard
deviations)

FTD pts n=13 FTD caregivers
n=13

SD pts n= 9 SD caregivers n=9

Age 61.5 (5.9) 59.9 (9.1) 66.2 (8.9) 63.0 (10.8)

MMSE ˄ 24.5 (3.8) 16.4 (9.1)

CDR ∠ 1.6 (0.6) 1.0 (0.6)

Male 69% 31% 56% 44%

Barthel Index 80.76 (22.15) 94.44 (9.82)

ESS 7.38 (7.44) 6.00 (2.50)

MMSE -Mini Mental State Exam, range 0–30;
CDR - Dementia Rating Scale, range 0–3;
ESS –Epworth Sleepiness Scale;

˄
FTD and SD patients p = .030

∠
FTD and SD patients p = .034
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Table 3

Daytime variables

Variables
Mean
(standard
deviations)

FTD
n= 13

FTD CG
n=13

SD
n=9

SD CG
n=9

Length of daytime interval in hours 14.16 (1.6) 15.34 (.92) 13.85 (1.36) 15.71 (.65)

Activity counts per minute 201.07(148.95)* 316.67 (102.45)* 247.81 (112.07) 332.55 (110.62)

Percent immobile 24.71 (17.74)** 11.22 (6.85)** 15.75 (13.69) 9.08 (5.26)

Number of hours spent immobile 3.49 (.28) 1.72 (.06) 2.18 (.18) 1.42 (.03)

Number of immobility bouts 67.58 (31.60) 48.88 (24.70) 50.58 (24.63) 41.00 (21.90)

Immobility bout duration (in minutes) 2.78 (1.10) 2.176 (0.69) 2.37 (1.14) 2.01 (0.43)

Comparisons are between patient groups and their caregivers:

*
Wilcoxen Z = −2.621, p = .009

**
Wilcoxen Z = −2.830, p = .005
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