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Abstract: Objective: To systematically review the literature on the therapeutic use of amphetamine,
lisdexamfetamine and methylphenidate in elderly population with and without dementia.
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Methods: We conducted two researches on the PubMed, Scopus and Embase using the keywords
(“elderly”) AND (“amphetamine” OR “methylphenidate” OR “lisdexamfetamine”) and then (“Alz-

heimer” OR “dementia”) AND (“amphetamine” OR “methylphenidate” OR “lisdexamfetamine”).
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Results: Twenty-nine papers met all the eligibility criteria. The results are encouraging as 81.5% of

the studies showed clinical improvement of the investigated condition.
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Conclusion: Amphetamines and methylphenidate are probably effective strategies for different

conditions in the elderly population. However, further studies are needed to provide more robust
evidence on efficacy, dosage and safety for this population.
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1. INTRODUCTION

Amphetamine was discovered in 1910, and it was avail-
able in the market in the 1930s as an over-the-counter medi-
cation for a number of conditions [1], including cognitive
performance enhancer, mood elevation, and appetite sup-
pression [2]. Due to its increased recreational use, ampheta-
mine became highly regulated after America’s first am-
phetamine epidemic in the 1960s [3]. Currently, ampheta-
mine and methylphenidate are approved by the Food and
Drug Administration (FDA) for the treatment of attention-
deficit/hyperactivity disorder (ADHD) and narcolepsy [1, 2].

Amphetamines are stimulants that exert their effects by
increasing the extracellular levels of monoamines, therefore
extending their signaling effects. There are three mecha-
nisms by which amphetamines increase monoamine avail-
ability in the synaptic cleft: i) displacement of the mono-
amines stored in vesicles in the presynaptic terminal by the
inhibition of vesicular monoamine transporter 2 (VMAT2)
[4], i) the inhibition of monoamine reuptake, and iii) the
inhibition of the catalytic enzyme monoamine oxidase
(MAO) which is responsible for breaking down these neuro-
transmitters [1, 5].

Amphetamine derivatives, including methylphenidate, act
as reuptake inhibitors of dopamine (DA) and norepinephrine
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(NE) in presynaptic neurons, increasing their release into the
extraneuronal space, but they do not influence MAO or
VMAT2 [6]. As amphetamine and methylphenidate share
some mechanisms of action [7, 8], they can cause similar
effects in the central nervous system. Both increase DA and
NE availability in corticostriatal systems [7], which are re-
sponsible for emotion regulation, risky decision making, and
reward/reinforcement processes [7, 9]. These effects support
the use of these substances in different clinical scenarios,
such as ADHD [10], narcolepsy [11], Parkinson’s disease
[12], fall prevention [13], late-life depression treatment
augmentation [14-16], apathy [17] and catatonia [18].

The elderly population has grown significantly [19, 20]
and is expected to keep growing due to the steady increase in
life expectancy [21]. This population has special needs once
they are at increased risk for chronic conditions, including
neurodegenerative diseases [22-24]. DA levels decrease
about 10% per decade since early adulthood and this decline
has been associated with progressive impairment of cogni-
tive and motor performance [25]. Moreover, there are several
aging-related conditions, such as behavioral and cognitive
syndromes, in which amphetamines could contribute to their
management [26].

Although amphetamines might benefit elderly patients,
the available evidence on their efficacy and the risks associ-
ated with the use of such complex drugs must be considered.
Therefore, the current manuscript presents a systematic re-
view about the use of amphetamine, lisdexamfetamine, and
methylphenidate in the elderly population. Case reports, case
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series, and trials that aimed at evaluating the use of these
drugs in elderly patients are described.

2. METHODS

We systematically reviewed articles reporting the use of
stimulant drugs among elderly subjects. Three databases
were used as sources: PubMed, Scopus, and Embase. Two
different searches were conducted. The first one aimed at
identifying the conditions in which these drugs have been
used in the elderly population. The keywords were (“eld-
erly”) AND (“amphetamine” OR “methylphenidate” OR
“lisdexamfetamine™). The MeSH browser searched those
terms as "elderly" [All Fields] AND ("amphetamine" [All
Fields] OR "methylphenidate"[All Fields] OR "lisdexamfe-
tamine"[All Fields]). The second search aimed at identifying
the studies of stimulants in elderly patients with dementia. In
this search, the keywords were (“Alzheimer” OR “demen-
tia”) AND (“amphetamine” OR “methylphenidate” OR “lis-
dexamfetamine”). The MeSH browser searched those terms
as ("Alzheimer"[All Fields] OR "dementia"[All Fields])
AND ("amphetamine"[All Fields] OR "methylphenidate"[All
Fields] OR '"lisdexamfetamine"[All Fields]). In both
searches, almost all filters, when present, were disabled,
leaving only two: “English” and “article”. The inclusion cri-
teria were: (1) manuscript available in English, (2) original
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reports and not a review, (3) at least one stimulant drug was
cited as a pharmacological strategy, (4) full papers and case
reports (not letters, conference abstracts, notes, consensus or
guidelines), (5) manuscript targeting elderly population (65
years or older), and (6) published after 1990. This year was
chosen because the mechanisms of action of amphetamines
were better understood after the 1990s [1]. From this decade,
the studies were guided by pharmacological knowledge
about the amphetamines and the conditions that could benefit
from the drugs. Besides, before 1990, the Diagnostic and
Statistical Manual of Mental Disorders (DSM)-III was the
reference for psychiatric diagnosis, and only in 1994, DSM-IV
was published (26). Since different versions of the the DSM
modified the diagnostic criteria, it is plausible to assume that
the most recent version is closer to the current diagnosis
based on DSM-5.

A reference management software (EndNote X7 for
Windows from Thomson Reuters, 2013) was used for
screening purposes. This systematic review was performed
in accordance with Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) statement [27].

3. RESULTS

The flow diagrams of the searches are presented in Figs.
1 and 2. For the search concerning elderly and stimulants
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Fig. (1). Flow chart of the search on the use of stimulants in the elderly. (4 higher resolution / colour version of this figure is available in the

electronic copy of the article).
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Fig. (2). Flow chart of the search on the use of stimulants in dementia. (4 higher resolution / colour version of this figure is available in the

electronic copy of the article).

(Fig. 1), over six hundred papers were initially retrieved
from the databases, 278 were duplicates, i.e. they were found
in more than one database. Two hundred and sixty were ex-
cluded after careful analysis of the title and abstract. There-
after, 114 were screened, in which 54 were published before
1990. Only 14 out of the 60 remaining papers met the eligi-
bility criteria to be included in this systematic review. All of
them are focused on the use of methylphenidade for different
conditions: depression (7), catatonia (1), Parkinson’s disease
(1), falls (1), age-related cognitive decline (1) and anorexia
nervosa (1). Two case reports focused on the adverse effects
of methylphenidate in elderly subjects.

Regarding dementias and stimulants (Fig. 2), the initial
search resulted in 2,481 papers, 1,535 were duplicates and
107 were published before 1990. Out of the 839 papers left,
15 meet the eligibility criteria.

Therefore, a total of 29 papers were included in this re-
view. Tables 1, 2 and 3 show studies addressing the use of
stimulants in depression (Table 1), dementia (Table 2) and
other conditions (Table 3).

The most frequent use was the combination of methyl-
phenidate with citalopram in four trials for depression, show-
ing significant improvement of the patients’ symptoms, as
assessed by the Hamilton Depression Rating Scale [28], and
good tolerability [29-32]. Other eleven trials were conducted

for different conditions: post-stroke depression [33, 34],
Parkinson’s disease [35, 36], falls [13] age-related cognitive
decline [36], post-stroke rehabilitation [38, 39], and medi-
cally-ill patients with depressive symptoms [40-42].

Regarding the studies focused on patients with dementia,
all participants had clinical improvement (Table 3). Four
studies described trials aiming to evaluate the efficacy of
methylphenidate in the treatment of apathy in patients with
Alzheimer’s disease [43-46]; one study evaluated the effi-
cacy of methylphenidate in the treatment of hypothermia in
patients with dementia with Lewy’s bodies [47]; one case
study assessed the efficacy of methylphenidate in the treat-
ment of frontotemporal dementia [48] and finally, one trial
assessed the efficacy of methylphenidate in patients with
dementia and negative symptoms [49] which included re-
duced interest in self-care, work and home tasks, social and
family interaction [50].

Twenty-three out of the 27 (85.2%) studies that investi-
gated the therapeutic effects of methylphenidate and am-
phetamine found a positive response to these drugs in a vari-
ety of conditions. However, four studies (14.8%) failed to
show clinical improvement after methylphenidate or am-
phetamine: one randomized, placebo-controlled, double-
blind study with methylphenidate to treat gait impairment in
Parkinson’s disease [36]; one double-blind, placebo-
controlled study with amphetamine in post-stroke patients
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Table 1. Therapeutic use of stimulants in elderly with major depression.
Author/ Design of Drug Therapeutic Instrument Main Result
Year Study Use Tool
Dext hetami
extroamphe a%mme Geriatric A hundred and twenty-nine patients using dextroam-
(average maximal . DSM 111, . : .
5 year retro- daily dose of 8.2 depressive Lack of ob phetamine and 25 patients on methylphenidate for de-
. spective pa- Y ) disorders . pression were reviewed. One hundred and five patients
Pickett, 1990 . mg/day) and meth- jective tool to . . .
tient record Iphenidate (maxi secondary to assess im (81%) experienced some improvement on psychostimu-
Xi- -
study (N=129) yPp R medical ill- lant treatment and 85 patients (66%) were rated as
mal daily dose aver- provement .
. ness markedly or moderately improve.
aging 9mg/day)
3 weeks no
randomized, . According to score on Hamilton Rating Scale for De-
Methylphenidate . .
no placebo Poststroke DSMIIIR, pression, 80% (8 of 10) of the patients demonstrated a
Lazarus, 1992 (mean dose of 17mg R X L
controlled daily) depression HAM-D full or partial response. Results indicate that methylphe-
Clinical Trial Y nidate can be safe and effective in poststroke depression.
(N=10)
DSM III R t
Retrospective Methylphenidate check if theo 28 patients had been treated with methylphenidate for an
comparison (maximum dose of atient no average of 14.21 days, and 30 with nortriptyline for an
Lazarus. 1994 for at least an 26.4 mg/day) vs Poststroke 1}; neer met average of 39.36 days. Improvement rates were similar
’ average of northriptyline depression thegcriteria between the groups but the speed of response was dra-
14.21 days (maximum dose of after treat matically better in methylphenidate (2.4 days vs 27 days
N=58 26.4 mg/d in nortriptyline).
( ) mg/day) ment in nortriptyline)
8 fiays double- | Methylphenidate (10 Older, de- DSMIII R, The benefit of.m.ethylpl.len.idate over placebo was statis-
blind, placebo- | mg/day per 2 days, ressed HAM.D tically and clinically significant. Treatment and order
Wallace, 1995 controlled then 20mg/day per 2 m:dicall ’ill Mini Men’tal affected the results. Depressive symptoms were more
cross over trial days) vs placebo atient}; State effectively improved when patients received first meth-
(N=16) (for 4 days) P ylphenidate and than placebo.
Patients were separated in 3 groups: citalopram plus
. DSM 1V, . . - .
Methylphenidate methylphenidate since day 0, citalopram and addition of
Open label HAM-D, CGI . . ..
. . (mean dose was 12.5 . L. methylphenidate on day 3, citalopram and addition
Clinical Trial . . Major depres- (clinical . L.
Lavretsky,2001 for at least 8 mg daily) and Cita- sion lobal im of methylphenidate after 3 weeks. Combination
eeks (N=10) lopram (mean dose & ression showed rapid onset of action, effectiveness, and
Wi =
was 26mg daily) P was well tolerated in elderly patients with
scale) ECG L. . ...
co existing medical conditions.
Methylphenidate
10 weeks (ranged between 5 All patients took citalopram and methylphenidate. Nine
Lavretsky. 2003 open-label, and 20 mg daily) Major depres- DSM 1V, of them completed the study, 6 participants met criteria
v structured trial plus citalopram sion HAM-D for accelerated response, and 2 patients responded after
(N=11) (ranged between 20 3 weeks. One patient was a non responder.
and 40mg daily)
10 k HAM-D, . . .
doubl\: CbCHISl d Methylphenidate MMSE Citalopram plus methylphenidate demonstrated rapid
’ (15mg/day) plus . ’ improvement (HDRS equal or less than 10 by day 21)
placebo con- X Major depres- CVRF, o .
Lavretsky, 2006 trolled pilot citalopram (20-40 sion CIRS-G when compared with citalopram plus placebo. It is help-
triaf mg/daily) vs citalo- UKU si d’e ful for patients who need a fast improvement and mainly
(N=16) pram plus placebo offects in resistant depression.
Elderly patient with catatonic depression was treated
Methylphenidate Majior depres— with methylphegidate for 4 dast with rapid imprO\{e—
Prowler, 2010 Case Report (20mg daily) sion with No reported ment of catatonia. Methylphenidate can be useful in
&y catatonia elderly with catatonic depression, apathetic and medi-

cally ill patients.

(Table 1) contd....
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Author/ Design of Drug Therapeutic Instrument Main Result
Year Study Use Tool
Augmentation of mirtazapine with methylphenidate
in hospitalized patient, showed significant improve-
Madhusoodanan, Case Report Methylphefndate Majo? CGLS, CGLI ment in 2 weeks. Methylphemdate cgn be helpful in
2014 (5mg daily) depression elderly depressed patients for faster improvement,
decrease morbidity and shortening of inpatient
treatment.
16 week ran- Methylphenidate
domized, (mean of daily dose was Citalopram plus methylphenidate was superior in
bli i Maj i issi -
Lavretsky,2015 double-blind, 16mg) plusv citalopram ajo? HAM-D enhance @ood, well bemg, and remission raté com
placebo- con- | (mean of daily dose was depression pared with Methylphenidate plus placebo, citalo-
trolled trial 32mg) vs citalopram pram plus placebo or either drugs alone.
(N=143) plus placebo
CGLS Methylphenidate augmentation for treatment-
Madhusoodanan, Case Report Methylphen}date Majo? HAM-D, resmtvantv depression in e.m e.lderly Patlent with a
2016 (15 mg daily) depression GDS meningioma showed significant improvement
in 2 weeks.
Table2. Therapeutic use of Stimulants in elderly patients with dementia.
Author/Year Design of Study Drug Therapeutic Use Instrument Tool Main Result
Igor Galynker, 1996 | Open Label Clini- | Methylphenidate | Negative Symptoms in | SANS, PANSS-N, Negative symptoms in Alzheimers and
cal Trial (ranging from 10 to| Patients With Demen- | HAM-D, MMSE, Vascular type of dementia improved
(N=27) 20 mg/day) tia CGI with methylphenidate.
Goforth, 2004 Case Report Methylphenidate | Frontotemporal De- | QEEG and SPECT | Personality went better to a near premorbid
(18mg/day) mentia correlated with state. His mood and affect improved
clinical findings and impulsivity decreased with
methylphenidate sutained release.
Herrmann, 2008 4 weeks crossover | Methylphenidate | Apathy in Alzheimer | MMSE, NPI, AES, | Patients were allocated in 2 weeks of methyl-
trial (N=25) (10 mg per day for Disease Computerized phenidate or placebo and the crossed over for
3 days and 20 mg behavioral tasks, |more 2 weeks of study. According AES, most of
per day for 11 CGI the participants manifested improvement with
days) methylphenidate compared with placebo.
Padala, 2010 12 weeks open Methylphenidate | Improve Apathy and AES, GDS, All patients were on methylphenidate.
label clinical trial (10mg/day) Functional Status in MMSE, ADL, Improvement in apathy, depression, MMSE
(N=23) dementia of the Alz- IADL, CGI-S, score, and functional status. No correlation
heimer Type CGI-1 between changes in the AES and depression
scores was reported.
Baeyens, 2011 2 Case Reports Methylphenidate Hypothermia in pa- MMSE Both cases reported demonstrated
(10 or 20 mg/day) | tients with Lewy Bod- improvement in hypothermia,
ies Dementia alertness and cognitive function.
Rosenberg, 2013 6 week random- | Methylphenidate | Apathy in Alzheimer | AES, ADMET, | Patients were randomly assigned to methylphe-
ized, placebo- (20mg/day) disease NPI, MMSE nidate or placebo group. Significant reduction in
controlled trial apathy, improved CGI-C and NPI, showed CGI-
(N=60) C better then placebo, and MMSE results seems
to be favorable on this group.
Padala, 2018 12 week double- | Methylphenidate |Apathy in Community-| AES, 3MS,MMSE, | Patients were randomly assigned for methylphe-
blind, randomized, (20mg daily) Dwelling Older CGI-L,CGI-S nidate or placebo group for a 12 week study.

placebo-controlled
trial (N= 60)

Veterans With Mild
Alzheimer’s Disease

Methylphenidate improved functional status,
cognition, caregiver burden, apathy, depression,
and CGI scores.
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Table3. Therapeutic use of stimulants in elderly patients without dementia.

Author/Year Design of Study Drug Therapeutic Use Instrument Tool Main Result

Gurian, 1990 Case Report Methylphenidate “To elevate mood” DSMIII R Both patients months using methyl-
(N=2) (2.5 mg daily) in very old subjects phenidate were followed at least 8.

(91 and 104 They responded to low doses of
years-old) methylphenidate, improving
anhedonia, apathy, fatigue
and loss of appetite.
Pobee, 1996 Case Report Methylphenidate Anorexia Nervosa Not reported Trial with methylphenidate failed to
(dose has not been improve anorexia.
reported)

Sonde, 2001 Double-Blind Amphetamine Impact of am- FM motor performance There was no significant difference
Placebo- Con- (10 mg) vs pla- phetamine added score ADL with Barthel’s between amphetamine or placebo in
trolled (N=40) cebo to physiotherapy index addition to physiotherapy on stroke

after stroke related outcomes.

Ayache, 2001 Case Report Methylphenidate Respiratory insuf- Not reported Methylphenidate accelerated the

(5mg daily) ficiency extubation process in a patient with
respiratory insufficiency.

Turner, 2003 Double-blind Pilot | Methylphenidate Improvement of CANTAB (PAL, SWM, There was no cognitive improvement

Trial (N=6) (20 or 40 mg age-related cogni- SSP, NTOL, RVIP, IDED after a single dose of
single dose) vs tive decline tasks) methylphenidate.
placebo

Devos, 2007 3 months of a Methylphenidate Elderly with Park- | SWS test, the Tinetti Scale, Long term, high doses of methyl-
repeated-measures | (1mg/Kg of meth- inson the Unified Parkinson’s phenidate, regardless L dopa use,

design was ap- ylphenidate sepa- Disease Rating Scale improve gait and motor skills in
plied with one rated in 3 doses (UPDRS) part III score and elderly with Parkinson disease un-
factor and four per day) the Dyskinesia Rating dergoing STN stimulation.
levels (N=17) Scale

Sonde, 2007 3 months random- | Amphetamine (20 Stroke rehabilita- FM motor performance Despite not reaching statistical sig-
ized, double-blind, | or 10 mg/day) and tion score Barthel's ADL index | nificance, there was an improvement
placebo controlled | L-dopa (100 or 50 trend in the groups using ampheta-

clinical trail mg/day) vs pla- mines compared with placebo or L
(N=25) cebo vs L dopa dopa.
alone
Espay, 2011 6 months random- Methylphenidate Gait impairment in ESS, FOGQ, GDS, H&Y Patients were randomly allocated to
ized, placebo- (64.4 mg/day was Parkinson disease MADRS, UPDRS, EQ-5D methylphenidate or placebo for 3
controlled, dou- the mean dose) months and than crossed over for
ble-blind (N=27) more 3 months of follow up. The use
of methylphenidate didn’t improve
gait and deteriorate motor function
and quality of life.

Shorer, 2013 Double-Blind Methylphenidate Improving Falls Single task: standing still; Single dose of methylphenidate was
Randomized Con- (10mg single Dual task: standing still able to improve gait function in older
trol Trial (N=30) dose) performing memory task; adults, particularly when tasks de-

Single task: narrow base mand high executive control such as
walking; Dual task: narrow in complex dual tasks.
base plus performing cog-
nitive tasks

[39]; one double-blind clinical trial with methylphenidate for
age-related cognitive decline [37]; and a case report with
methylphenidate and anorexia in an elderly woman [51].

4. DISCUSSION

In this systematic review, the majority of studies (81.5%)
evaluating the therapeutic efficacy of amphetamines or meth-

ylphenidate on different conditions in the elderly had positive
results. Among these studies, there were several case reports
and case series alongside clinical trials. These trials had het-
erogeneous designs with different sample sizes, follow-up
times and assessment tools. Despite promising, due to the low
quality of these studies, the available evidence for the use of
amphetamines in the elderly must be seen as very limited.



132 Current Neuropharmacology, 2020, Vol. 18, No. 2

The most important results come from clinical trials with
citalopram and methylphenidate for the treatment of depres-
sion in elderly people without dementia. In 2015, Lavretsky
et al., conducted the first randomized placebo controlled trial
designed to test the efficacy and tolerability of methylpheni-
date and citalopram in geriatric depression as a combined
strategy in comparison with either citalopram or methylphe-
nidate as monotherapy or placebo [52]. There was a
significant improvement in depression severity and cognitive
performance in the three treatment groups compared to pla-
cebo. The improvements in depression severity and in the
Clinical Global Impression score were more prominent in the
citalopram plus methylphenidate group compared with the
other two treatment groups (i.e., citalopram plus placebo or
methylphenidate plus placebo). Sixteen participants out of
143 (11.2%) dropped out because of side effects (seven in
the citalopram plus placebo and methylphenidate plus pla-
cebo groups and two in the citalopram plus methylphenidate
group). The authors concluded that stimulants can be used as
a safety alternative when other drugs fail in the treatment of
resistant late-life depression [52]. It is worth mentioning that
major depressive disorder occurs in up to 5% of community-
dwelling older adults, while 8 to 16% of older adults have
clinically significant depressive symptoms [53]. Depressive
disorders are frequent in this population group, and treatment
resistance is not unusual [54, 55]. Besides representing an
augmentation strategy, methylphenidate add-on therapy
seems to accelerate improvement in depression compared to
citalopram alone [30].

Methylphenidate also improved gait and postural instability
in both aged subjects and [56] and patients with Parkinson’s
disease [35]. Moreover, methylphenidate could decrease
the risk of falls as it can improve executive and motor func-
tioning [57, 58]. Aging is associated with an increased risk
of falls, which are among the main causes of morbidity and
disability in the elderly [59, 60]. More than one-third of in-
dividuals aged 65 years or older fall each year, and these
events are recurrent in half of such cases [59]. These num-
bers are even worse for patients with Parkinson’s disease, in
which the reported frequency of one or more falls in a year is
above 40% [61, 62].

Regarding patients with dementia, a series of comorbid
conditions improved with methylphenidate (Table 2). The
use of methylphenidate to treat apathy was investigated in
four out of the seven studies in dementia. Actually, apathy is
the most frequent neuropsychiatric symptom in Alzheimer’s
disease [63]. Apathy seems to be caused by the dysfunction
of the dopaminergic reward system, justifying the therapeu-
tic use of stimulants [64]. This condition has been associated
with caregiver distress, decreased quality of a patient’s life,
and increased morbidity [65, 66].

Despite the potential benefits of amphetamines and their
derivatives, these drugs may exhibit different cardiovascular
effects, including increased blood pressure and heart fre-
quency [67], thus limiting their use in aged populations. As
aging is associated with hypertension and atherosclerosis
[68], amphetamine and derivatives can potentially increase
cardiovascular risk and related outcomes such as myocardial
infarction, stroke [70] and sudden death in at-risk groups
[71]. Therefore, the use of such drugs must be cautious, re-

Sassi et al.

quiring a careful cardiovascular assessment before and dur-
ing its use. In 2007, the FDA added a label on psychostimu-
lants warning about the risk of these possible cardiovascular
events [72]. Methylphenidate, amphetamine and lisdexamfe-
tamine labels inform that these drugs have not been studied
in the geriatric population.

The limited number of studies regarding the use of am-
phetamine and its derivatives in people aged 65 years or
more make it challenging to accurately predict safety and
adverse effects [72]. Moreover, amphetamines and methyl-
phenidate can aggravate other conditions typically found in
the elderly, such as sleep disorders, anorexia, anxiety, agita-
tion [73], and interact with other medications, challenging
the management of the patient.

CONCLUSION

In conclusion, the available studies show encouraging
results on amphetamines and methylphenidate in a variety of
age-related conditions. However, due to the overall quality
of these studies, further investigation, especially randomized
placebo-controlled trials, is warranted to provide more
significant data on the efficacy and safety of amphetamines
and derivatives for the geriatric population. Any effective
strategy to manage the conditions covered in this review
may cause a positive social and economic impact as elderly
people will be a significant part of the world population by
2050.

LIST OF ABBREVIATIONS

3IMS = Modified Mini-Mental State

ADL = Activities of Daily Living

ADMET = Alzheimer’s Disease Cooperative Study
Clinical Global Impression of Change

AES = Apathy Evaluation Scale

CANTAB = Cambridge Neuropsychological  Test
Automated Battery

CGI = Clinical Global Impression

CGI = Clinical Global Impression Scale

CGI-I = Clinical Global Impression  Scale-
Improvement

CGI-S = Clinical Global Impression Scale-Severity

CIRS-G = Cumulative Illness Rating Scale-Geriatric

CVRF = Cerebrovascular Risk Factor Prediction
Chart

DSMIIIR = Diagnostic and Statistical Manual of Men-
tal Disorders III, Revised

DSM 111 = Diagnostic and Statistical Manual of Men-
tal Disorders III

DSM IV = Diagnostic and Statistical Manual of Men-
tal Disorder IV

ECG = Electrocardiogram

EQ-5D = EuroQoL 5-dimension
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ESS
FDA
FM
FOGQ
GDS
H&Y
HAM-D
IADL
IDED
MADRS

MMSE

N

NPI
NTOL
PAL
PANSS-N

QEEG
RVIP
SANS

SPECT

SSP
SWM
SWS
UKU
UPDRS

(I, 1I and TII)

Epworth Sleepiness Scale

Food and Drug Administration
Fugl-Meyer

Freezing of Gait Questionnaire
Geriatric Depression Scale

Hoehn & Yahr

Hamilton Depression Rate Scale
Instrumental Activities of Daily Living
Attentional set-shifting task

Montgomery Asberg Depression Rating
Scale

Mini-Mental State Examination
Number of participants in the trial
Neuropsychiatric Inventory

Tower of London spatial planning task
Paired Associates Learning

Positive and Negative Syndrome Scale for
Schizophrenia

Quantitative Electroencephalography
Rapid visual information processing

Scale for the Assessment of Negative
symptoms

Single Photo Emission Computed Tomo-
graphy

Task and the spatial span

Spatial Working Memory

Stand-Walk-Sit Test
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