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Objective: Apathy is a common behavioral problem in Alz-
heimer’s disease. Apathy has profound consequences, such
as functional impairment, higher service utilization, higher
caregiver burden, and increased mortality. The authors’
objective was to study the effects of methylphenidate on
apathy in Alzheimer’s disease.

Method:A 12-week, prospective, double-blind, randomized,
placebo-controlled trial (methylphenidate versus placebo)
was conducted incommunity-dwelling veterans (N=60)with
mild Alzheimer’s disease. The primary outcome for apathy
(Apathy Evaluation Scale–Clinician) and secondary out-
comes forcognition (Mini-Mental StateExamination,Modified
Mini-Mental State Examination), functional status (activi-
ties of daily living, instrumental activities of daily living), im-
provement and severity (Clinical Global Impressions Scale
[CGI]), caregiver burden (Zarit Burden Scale), and depression

(Cornell Scale for Depression inDementia) weremeasured at
baseline and at 4, 8, and 12 weeks.

Results: Participants were all men (77 years old, SD=8). After
adjusting for baseline, the methylphenidate group had sig-
nificantly greater improvement in apathy than the placebo
group at 4 weeks, 8 weeks, and 12 weeks. At 12 weeks, there
was also greater improvement in cognition, functional status,
caregiver burden, CGI scores, and depression in the meth-
ylphenidate group compared with the placebo group.

Conclusions:Methylphenidate improvedapathy inagroupof
community-dwelling veteranswithmild Alzheimer’s disease.
Methylphenidate also improved cognition, functional status,
caregiver burden, CGI scores, and depression.
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Apathy, a profound loss of motivation, is the most common
behavioral problem in Alzheimer’s disease (1). Apathy is
characterized by indifference, disengagement, passivity, and
loss of enthusiasm, interest, and empathy. A recent review of
behavioral and psychological symptoms of dementia found
that apathy was the only one among eleven symptoms with
high baseline prevalence, persistence, and incidence over the
course of dementia (2). In a population-based study of adults
(N=3,626) ages $65 years, apathy was one of the most per-
sistent symptoms noted during 10-year dementia follow-up
(3). Those with apathy had a 62% probability of remaining
apathetic after 1 year. Hence, apathy clearly persists if left
untreated.

Apathy has profound consequences for both patients and
caregivers. The presence of apathy with Alzheimer’s disease
is associated with functional impairment. Even after con-
trolling for age, education, cognition, and depression (4, 5),
thosewith apathy are 1.9–2.8 times as likely to have deficits in
activities of daily living compared with those without apathy
(6, 7). In fact, apathy and other behavioral problemsmayhave

more impact on everyday function than cognition (8). Apa-
thetic patients require more management and support,
leading to increased caregiver burden and service utilization.
Even more alarming is the fact that apathy is associated with
highermortality. In a population-based study, the presence of
apathy was linked with 3.1 times higher mortality than those
without apathy (3). Hence, it is important to treat apathy.
Because apathy affects function, illness trajectory, and
mortality, treating it in early dementia while the patient is
dwelling in the community could have substantial benefits.

Unfortunately, pharmacological treatment options for
apathy are limited. Medications currently approved for
Alzheimer’s disease have had mixed results in treating ap-
athy. Cholinesterase inhibitors were found to be effective in
improving apathy in secondary analyses, but memantine
was not (9, 10). Our team and others have found modest
improvements in apathy and cognitive correlates with dopa-
minergic agents (10–15). However, only two of these studies
were randomized controlled trials (16). Although of rela-
tively short duration (2 and 6weeks), both reported favorable

Am J Psychiatry 00:0, nn 2017 ajp.psychiatryonline.org 1

ARTICLES

http://ajp.psychiatryonline.org


results with use of methylphenidate (11, 14). A crossover
randomized controlled trial in moderate Alzheimer’s disease
(N=13) found that 2 weeks of methylphenidate treatment
significantly improved Apathy Evaluation Scale–Informant
(AES-I) scores but worsened Neuropsychiatric Inventory
apathy scores compared with placebo (11). The other ran-
domized controlled trial in moderate Alzheimer’s disease
(N=60) found that, compared with placebo, 6 weeks of
methylphenidate treatment resulted in significant improvement
intheNeuropsychiatric Inventoryapathy scoresbutnot in the
AES-I scores (14). Both studies demonstrated early effects of
methylphenidate and concluded that longer treatment may
lead to better response.

The primary objective of the present study was to test the
effects of 12weeksofmethylphenidate treatmentonapathy in
community-dwelling older veterans with mild Alzheimer’s
disease. The secondary objectives were to explore the effects
ofmethylphenidate on cognition, functional status, caregiver
burden, Clinical Global Impressions Scale (CGI) scores
(improvement [CGI-I] and severity [CGI-S]), anddepression.

METHOD

Study Design and Participation
A 12-week, double-blind, randomized, placebo-controlled
trial was conducted at a Department of Veterans Affairs
medical center to compare the effects of methylphenidate
with placebo on apathy in community-dwelling older vet-
erans with Alzheimer’s disease. The protocol was approved
by the institutional reviewboard. Participantswere recruited
via advertisements, presentations to professional and care-
giver support groups, provider referral, and patient records
search. After appropriate approvals were obtained, a list was
generated of all patients seen over the previous 6 years with
various dementia diagnoses, living within a zip code, and
excluding those with glaucoma and those currently using
antipsychotics and stimulants. A total of 979 names were
obtained. Letters were sent out in batches of 100 with a
number to opt out of telephone calls. Four hundred letters
were sent prior to reaching the recruitment goal. Phone calls
were made approximately 2 weeks after the letters were
mailed. Most initial telephone conversations were with the
caregiver. If interested after the study description, caregivers
indicated whether the patient had a diagnosis of dementia
and issues with loss of motivation. If both problems were
affirmed, permission was requested to further prescreen the
patient’s medical records. Eligible patients and their care-
givers were invited for a baseline visit.

Inclusion and Exclusion Criteria
After assessment of capacity to consent and provision of
written informed consent, the diagnosis of Alzheimer’s de-
mentia was confirmed by the principal investigator (P.R.P., a
board-certified geriatric psychiatrist) using clinical history
and DSM-IV criteria. Further screening occurred by medi-
cal history, physical examination, and tests for apathy and

cognition. Alzheimer’s disease patients were included who
had a caregiver; scored $18 on the Mini-Mental State Ex-
amination (MMSE) and .40 on the Apathy Evaluation
Scale–Clinician version (AES-C); and, if applicable, were
taking stable doses of antidepressants for at least 2months or
taking cholinesterase inhibitors or memantine for at least
4 months. Patients were excluded if they were taking
methylphenidate or if they had prior adverse events with
methylphenidate; if they were taking other exclusionary
medications (amphetamines, antipsychotics, monoamine
oxidase inhibitors, or clonidine); if they had frontotemporal
dementia, current major depressive disorder, or active psy-
chosis, as determined by the Mini International Neuropsy-
chiatric Interview (MINI) (17); or if they had a history of
uncontrolled seizures, uncontrolled hypertension, symptom-
atic cardiovascular disease or cardiomyopathy, Tourette’s
syndrome, or closed-angle glaucoma.

Study Intervention
Afterbaselinedata collection (demographic, anthropometric,
outcome measures), participants were randomized to
methylphenidate (N=30) or placebo (N=30) groups using a
random block design developed by a statistician using sealed
envelopes. The participants, study team, and outcome as-
sessors were masked to treatment assignment. Study medi-
cationwas counted and dispensed by the research pharmacy.
All participants were started on 5mg of methylphenidate (or
look-alike placebo) twice daily and titrated to 10 mg twice
daily at 2weeks. Thefirst dosewas takenearly in themorning
and the second dose no later than 3 p.m. to avoid sleep dis-
turbance. Participantswere instructednot tomake upmissed
doses. The protocol allowed the study physician to decrease
the dose if adverse events were reported. Otherwise, par-
ticipants continued to take 10 mg twice daily until 12 weeks,
at which time the dose was tapered to 5 mg twice daily for
3 days and stopped.

Outcome Measures
The primary outcomemeasure was score on the AES-C. The
secondary outcome measures were scores on the Modified
Mini-Mental State Examination (3MS) and on the MMSE;
instrumental activities of daily living; activities of daily living;
scores on theZarit Burden Scale, the CGI-I andCGI-S scales,
and the Cornell Scale for Depression in Dementia (dementia
depression scale); and adverse events. Assessments were
conducted at the medical center by a trained study team blind
to whether drug or placebo was administered. Apathy scale
ratings were performed by clinicians, and staff performed the
remaining ratings. Interrater reliability was confirmed peri-
odically. The AES-Cwasmeasured at baseline and at 4, 8, and
12 weeks. The 3MS, MMSE, CGI-I, CGI-S, weight, and vital
signs were measured at baseline and at 4 and 12 weeks, while
activitiesofdaily living, instrumental activitiesofdaily living, the
Zarit Burden Scale, and the dementia depression scale were
measured at baseline and at 8 and 12weeks. Electrocardiogram
tests were obtained at baseline and at 4 and 8 weeks.

2 ajp.psychiatryonline.org Am J Psychiatry 00:0, nn 2017

METHYLPHENIDATE FOR APATHY IN VETERANS WITH ALZHEIMER’S DISEASE

http://ajp.psychiatryonline.org


Apathy
The AES-C is an 18-item scale that measures behavioral,
cognitive, and emotional domains of apathy in the previous
4weeks. A clinician gathers information fromboth the patient
and caregiver using a semistructured interview. Scores range
from 18 to 72, with 30 or higher generally considered clinically
significant. A cutoff of 40 has been suggested in patients with
dementia (18). The AES-C has good internal consistency
(Cronbach’s alpha=0.94) and retest reliability (r=0.94) (19).
Although clear data on clinically meaningful difference are
unavailable, a change score of 3.3 is generally considered a
meaningful improvement (12). Domains of apathy are cal-
culated by summating scores of pertinent items (19).

Cognition
The 3MS is a screen for global cognition that assesses ori-
entation, registration, recall, simple language, and con-
struction. Retest reliability ranges from 0.91 to 0.93 (20). The
scores range from30 to 100andare superior to theMMSEasa
screen fordementia (21).Different versionswereusedat each
visit to minimize practice effects. An MMSE score derived
from the 3MS was used for study inclusion (20).

Function
The instrumental activities of daily living scale assesses eight
domains of higher functions necessary to live independently,
such as cooking, shopping, and managing medications and
finances. Scores range from 0 to 23, with higher scores in-
dicating better function (22). The activities of daily living
scale assesses independence in performing basic tasks, such
as feeding, dressing, and bathing. Scores range from 0 to 24,
with higher scores indicating better function (23).

Caregiver Burden
The Zarit Burden Scale is a widely used 22-item assessment of
the caregiver’s burden related to patient relationship, general
medical and mental health, finances, and social life. Caregivers
rate items from0 (never) to 4 (nearly always), andhigher scores
indicate higher burden. This scale has excellent reliability (24).

CGI
The CGI is an observational global evaluation that assesses
the change in degree of illness relative to an original as-
sessment (25). Two components are evaluated, overall clinical
severity (CGI-S) and improvement (CGI-I). At intake,CGI-S
scores were rated, as only severity can be rated. In sub-
sequent assessments, both severity and improvement were
rated.

Depression
The Cornell Scale for Depression in Dementia is validated
for quantifying depression in dementia. It has 19 items, each
rated as 0 (absent), 1 (mild or intermittent), or 2 (severe). A
scoreof$9 indicates depression indementia (26). In a review
of more than 3,000 elderly outpatients with dementia, this
scale had a sensitivity of 0.84 and a specificity of 0.80 (27).

Adverse Event Monitoring
Dataonadverseeventswerecollectedat in-personandtelephone
visits.Knownadverse events associatedwithmethylphenidate
listed in the package insert were tabulated, and open-ended
questions were asked to identify unexpected adverse events.

Statistical Analyses
Demographics and baseline characteristics were compared
using t tests or nonparametric Wilcoxon rank sum tests
(continuous data) and Fisher’s exact test (categorical data).
Changes from baseline at 4, 8, and 12 weeks in primary and
secondary outcomes, as well as apathy domains (cognitive,
behavioral, emotional, motivation, persistence, and novelty),
were analyzed using repeated-measures mixed model anal-
ysesof covariance.Group (methylphenidate andplacebo)and
time (4, 8, and 12 weeks), as well as the interaction between
the two, were independent variables; the dependent vari-
able’s baseline measure was included as a covariate. In post
hoc analyses, groupswere compared in terms of change from
baseline at4, 8, and 12weeksusing t tests derived frommodel-
based contrasts. Additional comparisonsweremade to detect
within-group improvements. An interaction termwas added
to the model to evaluate how depression (the dementia de-
pression scale), antidepressants, and cholinesterase inhibi-
tors at baseline modified the treatment effect. In addition, an
interaction termwas added to the model to evaluate how the
history of depression at baseline modifies the treatment ef-
fect. Two-sided p values less than 0.05 indicated statistical
significance.DatawereanalyzedusingSASEnterpriseGuide,
version 5.1 (SAS Institute, Cary, N.C.).

RESULTS

Screening, enrollment, and participation information is
shown in Figure 1. Following review of recruitment records
(N=400) and in-person screening (N=156), eligible subjects
(N=60) were randomized to the methylphenidate or placebo
groups.One subjectwithdrewfromeacharmdue tocaregiver
unavailability.Most participants attended all visits (Figure 1).
The study demographics are presented in Table 1. All par-
ticipants were men, which reflects the veteran population
age$60years.Therewereno significantdifferencesbetween
groups with regard to age, race, gender, concomitant medi-
cations, or comorbidities, except coronary artery disease
(Table 1).Depressionwas common (58%).Noparticipantmet
criteria for a current episodeofmajordepressivedisorder per
the MINI. Concomitant medications and comorbidities are
listed inTable 1. Therewere statistically significant between-
group differences at baseline in the AES-C, the activities of
daily living scale, the instrumental activities of daily living
scale, and the CGI-S. Themethylphenidate group had higher
apathy scores, lower functional status, and higher CGI-S
scores than the placebo group (Table 2). The target dosage
(10 mg b.i.d.) was achieved on all participants in the meth-
ylphenidate group except in three individuals, where the
dosage was reduced to 5 mg b.i.d. because of elevated blood
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pressure,hospitalization for seizure, and insomnia.Themean
final dosage of methylphenidate was 9.5 mg b.i.d.

Primary Outcome: Apathy
There was a significant group-by-time interaction for the
primaryoutcomemeasure, scoreson theAES-C (p,0.016), in
those completing the study (N=58) (Figure 2). There were
significant differences over time for apathy in the methyl-
phenidate group (p,0.001) but not in the placebo group
(p=0.983). After adjusting for baseline scores on the AES-C,
we found that the methylphenidate group had significantly
greater improvement than the placebo group (average
between-group differences) at 4 weeks (25.2, 95% CI=29.0
to21.5, p=0.006), at 8weeks (27.2, 95%CI=210.9 to23.5,
p,0.001), and at 12 weeks (29.9, 95% CI=213.6 to 26.2,
p,0.001) (Table 3). There was significant within-group im-
provement in scores on the AES-C in both groups at all time
points; however, the change in the methylphenidate group
was significantly higher than that in the placebo group.

Apathy Domains
Improvement seen in scores on the AES-C in the methyl-
phenidate group was driven by improvements in multiple

apathy domains. The behavioral domain had greater im-
provement in themethylphenidate group comparedwith the
placebo group at 8 weeks (22.4, 95% CI=23.8 to 21.0,
p,0.001) and at 12 weeks (22.6, 95% CI=24.0 to 21.2,
p,0.001). Similarly, the cognitive domain showed greater
improvement in the methylphenidate group compared with
the placebo group at 8 weeks (21.9, 95% CI=23.9 to 0.0,
p=0.050) and at 12 weeks (23.6, 95% CI=25.5 to 21.6,
p,0.001). Improvement in the emotional domain favoring
the methylphenidate group reached statistical significance
only at 12 weeks (21.1, 95% CI=21.8 to 20.4, p=0.003). The
motivation domain improved significantly in the methyl-
phenidate groupcomparedwith theplacebo groupat 8weeks
(21.3, 95% CI=22.2 to20.4, p=0.009) and at 12 weeks (21.6,
95% CI=22.5 to 20.6, p=0.001). Greater but nonsignificant
improvement in the methylphenidate group was found for
the novelty (p=0.052) and persistence domains (p=0.053) only
at 12 weeks.

Secondary Outcome Measures
The methylphenidate group had significantly greater im-
provement in cognition—3MS (6.1, 95% CI=2.7–9.6, p=0.001)
and MMSE (2.6, 95% CI=1.1–4.0, p=0.001) scores—than the

FIGURE 1. CONSORT Diagram of Participants in a Study of Methylphenidate for Apathy in Veterans With Alzheimer’s Diseasea

Methylphenidate (N=30)
• Received allocated intervention (N=30)
• Did not receive allocated intervention (N=0)

Placebo (N=30)
• Received allocated intervention (N=29)
• Did not receive allocated intervention (N=1)

Completed visit (N=28) (93%) Completed visit (N=28) (97%)

Completed visit (N=29) (97%) Completed visit (N=29) (100%)

Completed visit (N=29) (97%)
Lost to follow-up (N=1)

Completed visit (N=29) (100%)
Lost to follow-up (N=0)

Analyzed (N=30) Analyzed (N=29)

Assessed for eligibility (N=156)

Randomized (N=60)

Excluded (N=96)
• MMSE score <18 (N=42)
• Not interested (N=16)
• Not meeting apathy threshold (N=11)
• Current episode of MDD (N=6)
• Caregiver unavailable (N=4)
• Did not want medication trial (N=4)
• Other medical reasons (N=13)

Allocation

4-week follow-up visit

8-week follow-up visit

12-week follow-up visit

Analysis

aMDD=major depressive disorder; MMSE=Mini-Mental State Examination.
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placebo group at 12 weeks (Table 3). Significant between-
group differences favored the methylphenidate group at
12 weeks for measures on the scale of instrumental activities
of daily living (2.3, 95% CI=0.7–3.9, p=0.005), on the Zarit
Burden Scale (25.8, 95% CI=210.1 to 21.4, p=0.011), on the
CGI-I (21.3, 95% CI=21.9 to 20.6, p#0.001), on the CGI-S

(21.1, 95% CI=21.6 to20.6, p,0.001), and on the dementia
depression scale (22.5, 95% CI=24.2 to 20.8, p=0.004)
(Table 3). CGI-I scores also showed significant between-
group difference at 4 weeks (Table 3). There were no
between-group differences in weight, pulse, systolic blood
pressure, and diastolic blood pressure at 4 weeks or at

TABLE 1. Patient Characteristics in a Study of Methylphenidate for Apathy in Veterans With Alzheimer’s Disease

Variable Total (N=60)
Methylphenidate

(N=30) Placebo (N=30) pa

Continuous variables Mean SD Mean SD Mean SD

Age (years) 76.6 7.9 77.0 7.5 76.2 8.5 0.711
Weight (lb.) 190.3 35.0 191.5 39.1 189.0 31.0 0.780
Vital signs
Pulse (beats/min) 68.1 10.3 66.4 11.0 69.9 9.3 0.190
Systolic blood pressure (mmHg) 125.0 12.8 126.1 12.2 123.8 13.4 0.496
Diastolic blood pressure (mmHg) 70.2 9.6 71.0 9.8 69.4 9.4 0.529

Categorical variables N % N % N %

Male 60 100.0 30 100.0 30 100.0 .0.999
Race 0.492
Non-Hispanic Caucasian 58 96.7 28 93.3 30 100.0
Non-Hispanic African American 2 3.3 2 6.7 0 0.0

Education 0.086
Less than high school 26 43.3 9 30.0 17 56.7
High school 23 38.3 12 40.0 11 36.7
Some college/diploma 6 10.0 5 16.7 1 3.3
Bachelor’s degree or higher 5 8.3 4 13.3 1 3.3

Concomitant medications
Acetylcholinesterase inhibitors 38 63.3 18 60.0 20 66.7 0.592
Antidepressants 33 55.0 19 63.3 14 46.7 0.195
Memantine 18 30.0 7 23.3 11 36.7 0.260

Comorbidities
Hypertension 51 85.0 27 90.0 24 80.0 0.472
Hyperlipidemia 45 75.0 23 76.7 22 73.3 0.766
Depression 35 58.3 18 60.0 17 56.7 0.793
Coronary artery disease 28 46.7 18 60.0 10 33.3 0.038
Degenerative joint disease 28 46.7 15 50.0 13 43.3 0.605
Diabetes mellitus 16 26.7 8 26.7 8 26.7 .0.999

a Categoricaldataassessedwith thechi-square testorwithFisher’sexact test.Agewasassessedwith the t test, andothercontinuousvariableswereassessedwith the
Wilcoxon rank sum test.

TABLE 2. Baseline Measures in Methylphenidate and Placebo Groups in a Study of Treatment for Apathy in Veterans With
Alzheimer’s Disease

Variable

Total (N=59)
Methylphenidate

(N=30) Placebo (N=29)

paMean SD Mean SD Mean SD

Primary endpoint
Apathy (Apathy Evaluation Scale–Clinician) 49.8 6.7 51.8 7.1 47.9 5.7 0.024

Secondary endpoints
Global cognition (Modified Mini-Mental State

Examination)
81.3 9.5 80.1 9.0 82.6 10.0 0.327

Cognition (Mini-Mental State Examination) 23.8 2.5 23.7 2.5 24.0 2.6 0.725
Functional status (scale of activities of daily living) 22.1 2.6 21.3 2.7 22.9 2.2 0.006
Functional status (scale of instrumental activities

of daily living)
13.4 6.0 11.8 5.5 15.1 6.1 0.033

Caregiver burden (Zarit Burden Scale) 26.9 13.0 28.1 12.9 25.3 13.3 0.456
Clinical Global Impressions severity scale 5.3 0.6 5.5 0.6 5.1 0.6 0.011
Cornell Scale for Depression in Dementia 6.7 3.3 7.1 2.6 6.2 4.0 0.280

a Assessed with the t test or with the Wilcoxon rank sum test (activities of daily living, instrumental activities of daily living, and Clinical Global Impressions
severity scale).
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12 weeks. However, there was a significant within-group
increase insystolicbloodpressureinthemethylphenidategroup
at 12 weeks (p,0.001). Therewas also awithin-group decrease
in pulse in the placebo group at 4 weeks (p=0.063), which
reached statistical significance at 12 weeks (p=0.006) (Table 3).

In addition, the three-way interaction among dementia
depression scale scores and use of antidepressants and cho-
linesterase inhibitors at baseline with regard to week and
treatment group was not significant (analyzed in separate
models), indicating that the treatment effect over time did
not significantly differ according to these covariates. None
of the two-way interactions (covariate by group) were sig-
nificant (p=0.231,0.133, and0.910, respectively).However, for
higher scores on the dementia depression scale, the treatment
effect was more pronounced even though the effect fell
short of significance. For example, at 12 weeks, the esti-
mated treatment effect (95% CI) was 211.3 at a dementia
depression scale score of 8 (highest quartile), compared
with27.0 at a dementia depression scale score of 4 (lowest
quartile). Similarly, the treatment effect over time did not
significantly differ according to the presence of baseline
depression.

Adverse Events
Twenty-two participants experienced adverse events (in the
methylphenidate group, N=13; in the placebo group, N=9)
(Table 4). There were no deaths, although serious adverse
events (N=6)andnonseriousadverseevents (N=22)occurred.
Serious events were related to hospitalizations, although
only one was possibly or probably related to study partici-
pation (seizure, methylphenidate arm). The most common
nonserious events were dizziness and insomnia (N=5 each).
Participants (N=2) in the placebo arm experienced severe
insomnia. The other nonserious adverse events were of mild
to moderate intensity. There were no significant differences
in the proportion of participants between groups experi-
encing adverse events (p=0.284) or serious adverse events
(p=0.195).

DISCUSSION

Themain objective of the studywas to compare the effects of
methylphenidate with placebo on apathy in community-
dwelling older veterans with mild Alzheimer’s disease.
There was significantly greater improvement in apathy with
methylphenidate compared with placebo after 4 weeks of
treatment, and apathy continued to improve with methyl-
phenidate at 8 and 12weeks,with thehighest between-group
difference at 12 weeks. The behavioral and cognitive domains
improved by 8 weeks, and the emotional domain finally im-
proved at 12weeks. These results suggest that improvement in
the emotional domain may be mediated by improvements in
thecognitiveandbehavioraldomains.Similarly, themotivation
domainimprovedasearlyas8weeks,while thepersistenceand
novelty domains did not reach statistical significance even at
12 weeks. Distinct brain circuits may play a role in different
domains of apathy (28). Cognitive and behavioral apathy is
linked to anterior cingulate dysfunction, and emotional
apathy to the anterolateral frontal cortex (29, 30). Although
it is not known if methylphenidate acts differentially on do-
paminergic input in these areas, specific neuromodulation
techniques could be developed to personalize the treatment
of apathy.

Themethylphenidategroupalsoexperiencedsignificantly
greater improvement than the placebo group in cognition,
functional status, caregiver burden, anddepression, although
effects were not seen until 12 weeks. The 2.6-point change in
MMSE scores at week 12 is comparable to that seen with
cholinesterase inhibitors (31).

The results of our study are consistent with the previous
two randomized controlled trials of methylphenidate for
apathy in Alzheimer’s disease (14). These three randomized
controlled trials collectively support the dopaminergic hy-
pothesis of apathy. Although the ideal duration of treatment
with methylphenidate is unknown, a case for longer dura-
tion can be made because the results of these studies were
proportional to the duration of treatment, with the highest
improvement in apathy and cognition noted with 12-week
treatment. Longer duration studies need to be conducted to
investigate if the improvement in apathy continues with the
duration of treatment or if it plateaus at a certain point.

Several other study factors could have contributed to the
robust improvement in apathy and cognition. Participants in
the present study were community dwellers and had mild
dementia, suggesting thatmethylphenidate could have had
more robust effects when used earlier in the trajectory of
neurodegeneration. Another unique feature of our study
that may have influenced the results is the gender of the
participants. It is recognized that apathy increaseswith age
andmuchmore so inmen, possibly from effects of declining
testosterone levels (32). Furthermore, gender differences
are noted in symptom response to methylphenidate treat-
ment in children with attention deficit hyperactivity dis-
order, with better response in males (33, 34). Thus, apathy

FIGURE 2. Apathy Evaluation Scale–Clinician Scores Over Time in
Methylphenidate and Placebo Groups in a Study of Treatment for
Apathy in Veterans With Alzheimer’s Disease
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TABLE 3. Changes From Baseline (4, 8, and 12 Weeks) in Outcomes for Methylphenidate and Placebo Groups, and Group Differencesa

Group Difference by
Instrument

Change at 4 Weeks Change at 8 Weeks Change at 12 Weeks

Mean 95% CI pb Mean 95% CI pb Mean 95% CI pb

Apathy Evaluation Scale–
Clinicianc

0.006 ,0.001 ,0.001

Methylphenidate –9.7 –12.3 to –7.1 –11.5 –14.1 to –8.9 –14.1 –16.7 to –11.6
Placebo –4.4 –7.0 to –1.8 –4.3 –6.9 to –1.7 –4.2 –6.8 to –1.7
Difference –5.2 –9.0 to –1.5 –7.2 –10.9 to –3.5 –9.9 –13.6 to –6.2

Modified Mini-Mental State
Examinationd

0.638 0.001

Methylphenidate 2.3 –0.3 to 4.8 5.7 3.2 to 8.1
Placebo 1.4 –1.1 to 3.9 –0.5 –2.9 to 2.0
Difference 0.9 –2.7 to 4.5 6.1 2.7 to 9.6

Mini-Mental State
Examinationd

0.921 0.001

Methylphenidate 1.0 –0.1 to 2.0 2.2 1.2 to 3.2
Placebo 1.0 0.0 to 2.1 –0.4 –1.4 to 0.6
Difference –0.1 –1.6 to 1.4 2.6 1.1 to 4.0

Scale of activities of daily
livinge

0.595 0.245

Methylphenidate 0.7 0.1 to 1.3 0.9 0.3 to 1.5
Placebo 0.4 –0.2 to 1.1 0.4 –0.3 to 1.0
Difference 0.2 –0.7 to 1.1 0.5 –0.3 to 1.4

Scale of instrumental activities
of daily livinge

0.222 0.005

Methylphenidate 1.1 0.0 to 2.2 1.7 0.7 to 2.8
Placebo 0.1 –1.0 to 1.2 –0.6 –1.7 to 0.6
Difference 1.0 –0.6 to 2.6 2.3 0.7 to 3.9

Zarit Burden Scalee 0.715 0.011
Methylphenidate –3.6 –6.5 to –0.7 –7.0 –9.8 to –4.1
Placebo –4.4 –7.7 to –1.1 –1.2 –4.5 to 2.1
Difference 0.8 –3.6 to 5.2 –5.8 –10.1 to –1.4

Cornell Scale for Depression
in Dementiae

0.114 0.004

Methylphenidate –1.7 –2.9 to –0.6 –2.7 –3.9 to –1.5
Placebo –0.4 –1.6 to 0.8 –0.2 –1.4 to 1.0
Difference –1.4 –3.0 to 0.3 –2.5 –4.2 to –0.8

Clinical Global Impressions
improvement scaled

0.007 ,0.001

Methylphenidate 2.3 1.9 to 2.7 2.4 1.9 to 2.8
Placebo 3.2 2.7 to 3.6 3.6 3.1 to 4.1
Difference –0.9 –1.5 to –0.2 –1.3 –1.9 to –0.6

Clinical Global Impressions
severity scaled

0.083 ,0.001

Methylphenidate –1.0 –1.4 to –0.7 –1.5 –1.8 to –1.1
Placebo –0.6 –0.9 to –0.3 –0.4 –0.7 to 0.0
Difference –0.4 –0.9 to 0.1 –1.1 –1.6 to –0.6

Weightd 0.274 0.167
Methylphenidate –1.1 –3.0 to 0.7 –1.4 –3.3 to 0.5
Placebo 0.3 –1.5 to 2.2 0.5 –1.5 to 2.5
Difference –1.5 –4.1 to 1.2 –1.9 –4.6 to 0.8

Pulsed 0.661 0.205
Methylphenidate –2.0 –5.2 to 1.1 –1.9 –5.1 to 1.4
Placebo –3.0 –6.3 to 0.2 –5.0 –8.5 to –1.4
Difference 1.0 –3.5 to 5.5 3.1 –1.7 to 8.0

Systolic blood pressured 0.799 0.263
Methylphenidate 5.9 –5.0 to 15.0 18.3 7.9 to 28.6
Placebo 3.2 –7.0 to 13.4 9.3 –2.5 to 21.2
Difference 1.8 –12.4 to 16.1 8.9 –6.8 to 24.7

continued
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may improve preferentially among men in response to
methylphenidate.

Other differences among the aforementioned three
methylphenidate randomized controlled trials may ex-
plain the different outcomes. Our study did not include a
standardized psychosocial intervention aswas done in one of
the previous randomized controlled trials (14). The primary
outcome measure in our study was the AES-C, whereas the
AES-I was used in prior studies (14). The AES-I may not
discriminate apathy from depression as well as the AES-C,

and thus, changes in the AES-I
could have been confounded
bychangesindepressionscores
(19). Furthermore, the vari-
ation in the scoring of the
AES-I might be influenced
more by an interest factor
than the apathy factor, which
is themain source of variance
in the AES-C (18).

A lag in improvement
in cognitive and functional
outcomes, relative to apathy
measures, was noted. The
scale of activities of daily
living did not change signif-
icantly because most partic-
ipantswerehigh functioning,
as expected in a community-
dwelling cohort. Caregiver
burden improved between
groups only at the 12-week
mark, suggesting that this
result may be a distal out-
come influenced by the apa-
thy, cognitive, and functional
outcomes.Althoughthecohort
on average was nondepressed
according to dementia de-
pression scale cutoffs at base-
line, there was improvement
in depressive symptoms by

12 weeks. The change in depression scores is similar to what
is known with methylphenidate, but the response was
delayed (35). Neither the baseline history of depression
nor the treatment with antidepressants influenced apathy
outcomes, but higher baseline scores on the dementia
depression scale were associated with greater treatment
effect. This finding illustrates that although there is some
overlap between apathy and depression, apathy is a dis-
tinct entity warranting additional treatment. Similarly,
the treatment effect over time did not significantly differ

TABLE 3, continued

Group Difference by
Instrument

Change at 4 Weeks Change at 8 Weeks Change at 12 Weeks

Mean 95% CI pb Mean 95% CI pb Mean 95% CI pb

Diastolic blood pressured 0.701 0.825
Methylphenidate 0.4 –3.4 to 4.2 2.8 –1.1 to 6.7
Placebo –0.6 –4.5 to 3.2 2.1 –2.1 to 6.4
Difference 1.1 –4.4 to 6.5 0.7 –5.1 to 6.4

a All means are estimates from a repeated-measures model of 4-, 8-, and 12-week change from baseline. Differences reflect the change in the methylphenidate
group minus the change in the placebo group and are adjusted for the corresponding baseline measure.

b The p values comparing the methylphenidate and placebo groups are model-based.
c Measured at baseline and at 4, 8, and 12 weeks.
d Measured only at baseline and at 4 and 12 weeks.
e Measured only at baseline and at 8 and 12 weeks.

TABLE 4. Summary of Adverse Events Experienced by Participants in a Study of Treatment for Apathy
in Veterans With Alzheimer’s Disease

Adverse Event

Total (N=59)
Methylphenidate

(N=30) Placebo (N=29)

N % N % N %

Total adverse events 22 37 13 43 9 31
Serious adverse events 6 10 5 17 1 3
Hospitalization for pneumonia or flu 3 5 2 7 1 3
Hospitalization for ear surgery 1 2 1 3 0 0
Hospitalization for seizures 1 2 1 3 0 0
Hospitalization for unknown reason 1 2 1 3 0 0

Nonserious adverse events
Decreased or loss of appetite 1 2 1 3 0 0
Dry mouth 1 2 1 3 0 0
Weight loss 1 2 1 3 0 0
Abdominal pain 3 5 1 3 2 7
Dizziness 5 8 3 10 2a 7
Insomnia 5 8 2 7 3 10
Anxiety 2 3 0 0 2 7
Racing thoughts 1 2 0 0 1 3
Melena 1 2 0 0 1 3
Pneumonia 1 2 1 3 0 0
Shortness of breath 1 2 1 3 0 0
Chest pain 1 2 1 3 0 0
Elevated blood pressure 1 2 1 3 0 0

Nonserious adverse events (open-ended)
Feeling hollow 2 3 1 3 1 3
Disinhibition 1 2 1 3 0 0
Weight gain 1 2 1 3 0 0
Backache 1 2 1 3 0 0
Pain in extremities 2 3 2 7 0 0
Bruxism 1 2 1 3 0 0
Balance problems 1 2 1 3 0 0
Acute renal failure 1 2 1 3 0 0

a One participant experienced two episodes.
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according to cholinesterase inhibitor treatment at baseline.
This finding hints at additional benefit that stimulants
could offer for apathy, over and above the effect of cho-
linesterase inhibitors. Weight loss, changes in heart rate
andbloodpressure, and insomnia are commonside effects of
methylphenidate that prevent its use. In the present study,
there were no between-group differences in these mea-
sures. However, those receiving methylphenidate were
noted to have statistically and perhaps clinically signifi-
cant change in systolic blood pressure (median increase of
7mmHg). Thisfinding agreeswith other published reports
(36). In our study, the baseline systolic blood pressure and
change in systolic blood pressure did not vary per group.
Although there is no evidence of a statistical interaction,
it is possible that the presence of hypertension at baseline
does make it more likely for increased systolic blood
pressure at follow-up due to the sympathomimetic action
of methylphenidate.

The major strength of the study is its design: a double-
blind, randomized, placebo-controlled trial in community-
dwelling older veteranswithmild Alzheimer’s disease. Other
strengths include that the medications were well tolerated
and that there were few dropouts (N=2). However, the study
has several limitations. This study was conducted in a select
group (veterans), and all participants were men. The study
wasalso conductedat a single site andhada small sample size.
The study also lacked biomarkers.

In conclusion, 12-week methylphenidate treatment im-
proved apathy in community-dwelling older veterans with
mild Alzheimer’s disease. Methylphenidate also improved
cognition, functional status, caregiver burden, CGI scores
(improvement and severity), and depression.

AUTHOR AND ARTICLE INFORMATION

From the Geriatric Research, Education, and Clinical Center, Central
Arkansas Veterans Healthcare System, Little Rock; the Departments of
Psychiatry, of Geriatrics, and of Biostatistics, University of Arkansas for
Medical Sciences, Little Rock; the School of Pharmacy and Health Pro-
fessions, Creighton University, Omaha; Banner Thunderbird Medical
Center, Glendale, Ariz.; Orlando VA Medical Center, Orlando, Fla.; the
University of Central Florida College of Medicine, Orlando; and Banner
Alzheimer’s Institute, University of ArizonaCollegeofMedicine, Phoenix.

Address correspondence to Dr. Prasad Padala (prasad.padala@va.gov).

Presented in part at the annual scientific meeting of the Academy of
Psychosomatic Medicine, 2011; at the VA National Mental Health Con-
ference, Baltimore, 2011; at the annual meeting of the International
Psychogeriatrics Association, The Hague, Netherlands, 2011; at the In-
ternational Conference on Alzheimer’s Disease, Paris, 2011; and at the
annual scientific meeting of the American Geriatric Society, Washington,
D.C., 2011.

Supported by a VAMerit Review Entry Program grant to Dr. Prasad Padala.
The sponsor had no role in the design,methods, subject recruitment, data
collection, analysis, or preparation of the article.

The authors thank Subhash C. Bhatia, M.D., and Elisabeth H. Chandler,
Pharm.D., for support in the conduct of the study and the ADMET2
steering committee for its encouragement.

Clinicaltrials.gov identifier: NCT00495820.

Dr. Burke has received research support from NIMH, the National Insti-
tute on Aging, the Alzheimer’s Association, the Alzheimer’s Disease
CooperativeStudy, and theAlzheimer’sTherapeuticResearch Institute; and
he has been on the datamonitoring committee ofOtsuka and a consultant
to Eli Lilly, FORUM Pharmaceuticals, and Forest. The Banner Alzheimer’s
Institute has received support from AbbVie, Accera, AstraZeneca, AVID,
Axovant, Biogen, Elan, Eli Lilly, Genentech,Global Alzheimer’s Platform,
Janssen, Lundbeck, Merck, Novartis, Pfizer, Roche, Takeda, Toyama
Chemical, and Suven. The other authors report no financial relationships
with commercial interests.

ReceivedMarch 16, 2017; revision receivedMay 9, 2017; acceptedMay 18,
2017.

Patient Perspective

Report fromacaregiver: “How is his get up and go?”was
the key question that got us in to the study. Although
Martin had Alzheimer’s for 3 years prior to the study, the
major problem was his loss of motivation. I had learned
over time tohandlehis forgettingwhat happened recently,
finding his wallet several times a day, reminding him the
names of our grandchildren, and completing his sen-
tences for him as he fumbled for the right word. What I
was not prepared for was his not wanting to do anything.
It was hard for me to see him sitting all day, not helping
with chores at home, and expecting me to do things that
hewas fully capable of doing physically, such as taking his
medications, taking out the trash, or simply taking awalk.
He had been postponing yard work for about 4 months
that he could do in a day. His doctors said that he was
not depressed, and I wondered if he was doing this in-
tentionally. When he stopped reading mystery books
and writing letters to servicemen in Iraq, which he was

passionate about before, I knew that his motivation had
“got up and went” and that we needed help.

Martin decided to participate in the study mostly to
pleasemebutnoticed the change inhis energy levels right
away. “I guess you don’t knowwhat you are missing until
things get better” is what he said after being in the study
for a couple of weeks. He had more energy and ambition
and was more spontaneous than he was in the previous
couple of years. He was taking fewer naps during the day
and even dabbled in writing the servicemen. I think he
likedgoing to the research visits andhadmoremotivation
by the secondmonthof the study.Healso spentmore time
with our grandchildren. The yard work is still pending
and I still help him with his medications, but we went to
church together last Sunday, whichwe had not done over
the last 2 years. Martin was not motivated to get ready in
the mornings, and I had gotten used to going to church
by myself. I told the study team that they gave me my
husband back. I cannot thank them enough for the same.
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