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Background: Three studies assessed the (a) effective-
ness of verbal instructions presented via technology
in helping persons with moderate Alzheimer’s disease
perform daily activities and (b) impact of activity
engagement on mood. Methods: The 3 studies targeted
coffee preparation with 2 women, use of make-up with
2 women, and use of make-up and tea preparation
with 3 women. Intervention effects on activity per-
formance were assessed through nonconcurrent multi-
ple baseline designs across participants or multiple
baseline designs across activities. The impact of
activity on mood was assessed by recording indices of

happiness during activity trials and parallel nonactivity
periods. Results: Verbal instructions presented via
technology were effective in helping all participants
perform the target activities. The participants also
showed mood improvement (ie, increases in indices of
happiness) during the activity. Conclusion: These
results suggest that the approach reported may be a
useful strategy for helping persons with Alzheimer’s
disease.
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A
lzheimer’s disease is an age-related neurode-
generative condition, which brings about pro-
gressive decline in memory and higher

cognitive functions, and increasing difficulty in per-
forming daily living activities (ie, self-help and occu-
pational or domestic activities).1-5 The disease is also
associated with negative social-emotional effects
such as withdrawal or depression.6-9 Given this seri-
ous situation and its harmful implications for the
patients, their families, and the social context in gen-
eral, great efforts have been made to find pharmaco-
logical and behavioral treatment solutions.10-15

At present, pharmacological treatment strategies
(eg, the use of antioxidants, acetylcholinesterase
inhibitors, and the N-methyl-D-aspartate receptor-
antagonist, memantine) may be seen as helpful, but
can hardly be considered a definite solution to the
problems.12-18 There is great expectation that new
developments prompted by the constant social and
media attention on the disease’s destructive impact
may improve this condition in the near future.9,17

Behavioral treatment includes a multiplicity of
strategies that for practical purpose may be divided
into 2 main groups. The first group concerns those
strategies that focus on reality orientation therapy
and attention and memory exercises to support the
overall cognitive/functional condition of the
patients.19-22 The second group concerns efforts to
reestablish daily living activities. It is based on the
assumption that the patients’ ability to perform those
activities again is a way to counter their decline, frus-
tration, and withdrawal and to promote their self-
determination, alertness, and social image.23-28
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One of the strategies successfully used to rees-
tablish daily living activities relied on (a) verbal
instructions aimed at guiding the patients’ perfor-
mance of the activity steps and (b) support technol-
ogy designed to help the patients manage the
aforementioned instructions efficiently and with lim-
ited effort. The activities targeted included morning-
bathroom routine, dressing, table setting, and coffee
preparation.29,30

The first objective of the current 3 studies was to
extend the aforementioned use of verbal instructions
presented through basic technology with new partici-
pants and activities. Specifically, the 3 studies tar-
geted coffee preparation with 2 new participants,
use of make-up with 2 new participants, and use of
make-up and tea preparation with 3 new partici-
pants, respectively. The activities were chosen on
their presumed suitability and social relevance. The
second objective of the studies was to assess whether
the activity engagement improved the patients’ mood
compared to parallel nonactivity periods. With
regard to the first objective, positive outcomes were
hypothesized based on the (a) encouraging results
of our previous efforts in this area,29,30 (b) expected
suitability of simple/short verbal instructions for per-
sons with mild and moderate Alzheimer’s disease,1,31

and (c) successful use of verbal instructions with per-
sons with intellectual disabilities.32,33 With regard to
the second objective, generally positive outcomes
were hypothesized based on the results of (a) studies
helping patients with Alzheimer’s disease engage in
preferred activities34 or exercise9 and (b) studies pro-
moting activity engagement with persons with intel-
lectual and multiple disabilities.35,36

Study I—Method

Participants

The participants, Janice and Nancy (pseudonyms),
were 58 and 79 years, respectively, and were
considered to function within the moderate range
of Alzheimer’s disease. Their scores on the Mini-
Mental State Examination37 were 15 and 12, respec-
tively. Their scores on the Hamilton Depression
Rating Scale38 (17-item version) were 16 and 18
(indicating mild or moderate depression). They were
known to be passive or erratic in relation to daily
activities. However, they seemed to possess (and
control) the motor schemes required for the steps
of those activities and to respond to verbal instruc-
tions. Those instructions were generally effective in
guiding them through the activity steps and ensuring

their performance. They were temporarily residing in
an Alzheimer Rehabilitation Center, in which typical
behavioral intervention strategies such as reality
orientation therapy were implemented together with
mild forms of movement therapy. Pharmacological
treatment for the Alzheimer condition was available
only for Nancy and consisted of acetylcholinesterase
inhibitors. The study was approved by an ethics com-
mittee and received formal consent from the partici-
pants’ families.

Setting, Coffee Preparation, Data
Recording, and Reliability

The study was carried out in a dining room, in the
Alzheimer Rehabilitation Center that the partici-
pants attended. The coffee-preparation activity con-
sisted of 12 steps. Table 1 reports the list of steps
and general instructions that were available for
them. The instructions (recorded on tape by research
assistants) involved some variations in the terminol-
ogy used for the participants as well as repetitions,
that is, they were uttered twice in succession.29

Data recording concerned the participants’ per-
formance of the activity steps (see Table 1) and their
indices of happiness (ie, smiling, laughing, and/or
excited vocalization).39 The activity steps were
recorded by research assistants during the baseline
and intervention trials. A step was recorded as ‘‘cor-
rect’’ if it matched the description of that step (and
the instruction available for it during the interven-
tion) and occurred independent of prompting by
research assistants (see below). The indices of happi-
ness were recorded from the videotapes of the inter-
vention/activity trials (which also allowed to
ascertain the duration of those trials) and of parallel
nonactivity trials. The recording occurred according
to a partial interval system, in which 10-second

Table 1. List of Steps (and General Instructions)
for Coffee Preparation

1. Take base of coffee machine.
2. Put base on table.
3. Take the water.
4. Put the water into base.
5. Take machine filter.
6. Set filter onto the base.
7. Take coffee box.
8. Open box on table.
9. Take a spoon.
10. Put coffee into filter.
11. Take top of coffee machine.
12. Fix top and base together.
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observation intervals were followed by 5-second
scoring periods. The 10-second intervals were scored
positive as long as any of the expressions identified as
indices of happiness appeared, regardless of their
duration. Interrater agreement was checked over
20% of the baseline and intervention trials for activ-
ity steps and 30% of the intervention and nonactivity
trials for indices of happiness. The percentages of
interrater agreement were computed by dividing the
number of activity steps or recording intervals with
agreement by the total number of steps or intervals,
and multiplying by 100. The percentages were within
the 80 to 100 range, with means exceeding 93.

Activity Material and Technology

The activity material involved the items required for
coffee preparation (including the base and the top part
of a traditional Italian coffee machine), which were
displayed on a serving cart, and a little table next to the
cart. The technology, which matched that used by
Lancioni et al,29,30 consisted of battery-powered,
radio-frequency photocells, light-reflecting paper, a
Walkman with the recording of the verbal instructions
related to the coffee-preparation steps (see Table 1),
and a microprocessor-based electronic control unit.
This unit was fitted with specifically developed soft-
ware and included (a) a radio-frequency receiver that
responded to photocell inputs and (b) a programmable
command function that regulated the Walkman and,
thus, the presentation of the verbal instructions and
the time intervals occurring between them (see below).
The photocells and light-reflecting paper were
arranged in front (at the opposite sides) of the serving
cart containing the items for coffee preparation, so that
the participants would interrupt the photocells’ light
beam when they reached for an item.

The coffee preparation activity started with the
control unit triggering the Walkman that presented
the first instruction (ie, take base of coffee machine).
In taking the base, the participant broke the photo-
cells’ light beam. This started a programmed, brief
interval (eg, 4 seconds) at the end of which the con-
trol unit triggered the Walkman that presented the
next instruction (ie, put base on table). After a pro-
grammed, longer interval (eg, 15 seconds), the con-
trol unit activated the Walkman and the third
instruction occurred (ie, take the water). In taking
the water, the participant broke the photocells’ light
beam and started a new programmed, brief interval
followed by the next instruction (ie, put the water
into base). This instruction started another pro-
grammed interval at the end of which the control unit

triggered the Walkman for a new instruction (ie, take
machine filter). In taking the machine filter, the par-
ticipant broke the photocells’ light beam and the pro-
cess continued like above for this step and the next
ones of the sequence. Brief intervals were pro-
grammed after the responses of taking objects and
longer intervals after the instructions of using/placing
those objects (see Table 1). The intervals were pro-
grammed by the research assistants based on previous
observations of the participants through the activity.40

Experimental Conditions

Intervention on coffee preparation occurred accord-
ing to a nonconcurrent multiple baseline design
across participants41 (ie, their intervention phases
started after baselines of different lengths). Verbal
and physical prompting by a research assistant
occurred if the participants remained passive or wan-
dered around for about 30 seconds, or failed to per-
form a step appropriately (during both baseline and
intervention), or failed to respond to an instruction for
10 to 20 seconds (during intervention). At the end of
the sequence, the research assistant expressed social
appreciation (ie, 2 or 3 sentences underlining the par-
ticipants’ good effort). To assess the impact of activity
on indices of happiness, nonactivity observation trials
were conducted parallel to the intervention trials (ie,
15 to 40 minutes before or after these trials), accord-
ing to an alternating treatments design.41

Baseline. The baseline phase included 7 and 11
coffee-preparation trials for Janice and Nancy,
respectively. During baseline, the participants were
to perform the coffee-preparation sequence without
the help of the technology and related verbal
instructions.

Intervention. This phase was preceded by familiariza-
tion (practice) with the technology and instructions
during 3 coffee-preparation trials. The intervention
phase per se included 52 and 51 trials for the 2 par-
ticipants, respectively. During each trial, the partici-
pants performed all coffee-preparation steps with the
help of the technology and related instructions as
described above.

Nonactivity observation trials. During these trials, the
participant was sitting in the living room with the
television on. The duration of a nonactivity trial
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matched the length of the previous intervention
(activity) trial. Moreover, the research assistant
could make a number of brief (physical and verbal)
contacts so as to match the number of prompts
occurred during the previous intervention trial.

Results

The upper 2 graphs of Figure 1 summarize Janice’s
data, the lower 2 graphs Nancy’s data. The data

concern correct activity steps and indices of happi-
ness. During baseline, the participants’ mean per-
centages of activity steps carried out correctly were
33 and 55. During the intervention, their overall
mean percentages of correct steps exceeded 90. The
mean duration of the intervention trials for the 2 par-
ticipants was either above or just below 5 minutes.
The participants’ mean percentages of intervals with
indices of happiness were about 35 and 11 during
those trials and 4 and 2 during the parallel nonactiv-
ity trials. The Kolmogorov-Smirnov test showed that
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Figure 1. The upper 2 graphs summarize Janice’s activity and mood data; the lower 2 graphs Nancy’s activity and mood data. The
black triangles represent percentages of correct coffee-preparation steps across trials; the black dots percentages of intervals with
indices of happiness during those trials; and the empty circles percentages of intervals with indices of happiness during parallel non-
activity trials.
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the increases in correct responding from baseline to
intervention were significant (P < .01) for both parti-
cipants.42 Similarly significant (P < .01) at the same
test were the differences in indices of happiness
between intervention/activity trials and nonactivity
trials.

Study II—Method

Participants

The participants, Lucy and Mabel (pseudonyms),
were 59 and 73 years, respectively, and were consid-
ered to function within the moderate range of the
Alzheimer’s disease. Their scores on the Mini-
Mental State Examination37 were 17 and 18, respec-
tively. Their scores on the Hamilton Depression
Rating Scale38 (17-item version) were 18 and 13
indicating moderate and mild depression, respec-
tively. Like the participants of Study I, they had prob-
lems in carrying out daily activities but seemed to (a)
possess and control the motor schemes required for
the activity steps and (b) respond to verbal instruc-
tions related to them. They were attending a day cen-
ter for patients with Alzheimer’s disease where they
received some supervised activity engagement and
mild movement opportunities. Pharmacological
treatment for the Alzheimer condition was available
for both participants and consisted of acetylcholines-
terase inhibitors. The study was approved by an
ethics committee and received formal consent from
the participants’ families.

Setting, Use of Make-up, Data Recording,
and Reliability

The setting for the use of make-up was a sitting room
of the day center the participants attended. The
activity consisted of 18 or 20 steps. Table 2 reports
a list of 20 steps and the instructions that were avail-
able for them. Use of instructions, data recording,
and interrater reliability matched those of Study I.

Activity Material and Technology

The make-up items were displayed on a little table
next to the one at which the participant sat. The
technology was an upgraded version of that
described in Study I, with an amplified MP3 player
with USB pen drive connection replacing the
Walkman.

Experimental Conditions

Intervention on the use of make-up occurred accord-
ing to a nonconcurrent multiple baseline design
across participants.41 Baseline, intervention with
preceding familiarization conditions, and nonactivity
observation trials were comparable with those
reported in Study I.

Results

The upper 2 graphs of Figure 2 summarize Lucy’s
data, the lower 2 graphs Mabel’s data. The data con-
cern correct activity steps and indices of happiness.
During baseline (7 and 10 sessions), the participants’
mean percentages of activity steps carried out cor-
rectly were 63 and 30. During the intervention (44
and 47 sessions), their overall mean percentages of
correct steps exceeded 90. The mean duration of the
intervention trials was 5.3 and 6 minutes for the 2
participants, respectively. The participants’ mean
percentages of intervals with indices of happiness
were 19 and 14 during those trials and about 2 dur-
ing the parallel nonactivity trials. Data were missing
for 3 trials (see Figure 2) due to video-recording
problems. The Kolmogorov-Smirnov test showed
that the increases in correct responding from base-
line to intervention were significant (P < .01) for
both participants.42 Similarly significant (P < .01)
at the same test were the differences in indices of
happiness between intervention/activity trials and
nonactivity trials.

Table 2. List of Steps (and General Instructions)
for Use of Make-up

1. Take the mirror.
2. Put the mirror before you.
3. Take the cream.
4. Put the cream on face.
5. Take face powder.
6. Open the container.
7. Take the large brush.
8. Brush powder on face.
9. Take the eyeshadow.
10. Open the container.
11. Take the small brush.
12. Put eyeshadow on.
13. Take the lipstick.
14. Put lipstck on.
15. Take the comb.
16. Comb your hair.
17. Take the perfume.
18. Put perfume on.
19. Take eyeglasses.
20. Put eyeglasses on.
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Study III—Method

Participants

The participants, Janice, Grace, and Alice (pseudo-
nyms), were 58, 69, and 72 years, respectively. Janice
had participated in Study I. They were considered to
function within the moderate range of the Alzheimer’s
disease, with scores on the Mini-Mental State Exami-
nation37 of 15, 17, and 13, respectively. Their scores
on the Hamilton Depression Rating Scale38 (17-item
version) were 16, 10, and 13 indicating mild depres-
sion. They had problems in carrying out activities, but
were able to follow verbal instructions related to them,
and attended a day center for patients with Alzheimer’s
disease. Pharmacological treatment for the Alzheimer

condition was available for Grace and Alice and con-
sisted of acetylcholinesterase inhibitors. The study was
approved by an ethics committee and received formal
consent from the participants’ families.

Setting, Make-up and Tea Activities,
Data Recording, and Reliability

The setting and steps for the use of make-up were the
same as in Study II. Tea preparation, which was car-
ried out in a kitchen area, involved 16 steps. Table 3
reports a list of the steps and the instructions that
were available for them. Use of instructions, data
recording, and interrater reliability matched those
of Study I.
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Figure 2. Activity (use of make-up) and mood data for Lucy and Mabel plotted as in Figure 1.
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Activity Materials and Technology

The activity materials included the make-up items
(see Study II) as well as the tea items. The latter
items were on a small table next to a regular table
where tea was prepared. The technology was the
same as in Study II.

Experimental Conditions

A multiple baseline design across activities41 was
applied for each participant. Intervention started on
the use of make-up and was then extended to tea pre-
paration. Baseline, intervention with preceding famil-
iarization conditions, and nonactivity observation
trials were comparable with those reported in Study I.

Results

Figures 3-5 summarize the data for Janice, Grace,
and Alice, respectively. The upper 2 graphs of each
figure show (a) the baseline and intervention data
on the use of make-up and (b) the indices of happi-
ness during the intervention/activity trials and paral-
lel nonactivity trials, respectively. The lower 2 graphs
mirror the top graphs but the activity involved is tea
preparation. During baseline (6 and 10 sessions),
Janice’s mean percentages of correct steps for the 2
activities were below 40. Intervention (44 sessions
per activity) increased those mean percentages to
about 90 (see Figure 3). Similarly high intervention
percentages were also obtained for Grace and Alice
(see Figures 4 and 5 ). The duration of the interven-
tion trials for the 3 participants averaged around 6 or
7 minutes on the use of make-up and 5 or 6 minutes

on tea preparation. The participants’ mean percentages
of intervals with indices of happiness ranged from 16
to 30 during the intervention trials on the use of
make-up and from 4 to 8 during the parallel nonactivity
trials. Similar percentages were recorded during the
intervention trials on tea preparation and the parallel
nonactivity trials. Data were missing for a few trials
(see Figures 4 and 5) due to video-recording problems.
The Kolmogorov-Smirnov test showed that the
increases in correct responding from baseline to inter-
vention were significant (P < .01) for all participants on
both activities.42 Similarly significant (P < .01) at the
same test were the differences in the participants’
indices of happiness between the intervention trials
on the 2 activities and the parallel nonactivity trials.

General Discussion

The data from the 3 studies support the notion that the
use of verbal instructions and basic technology to con-
trol their presentation may be effective in helping per-
sons with moderate Alzheimer’s disease perform daily
activities. Specifically, the first study successfully
replicated the outcome of a previous study targeting
the same activity with 2 participants.30 The second and
third studies extended the range of daily activities that
may be feasible for patients to recapture with the help
of verbal instructions and technological support. All 3
studies also suggested that activity engagement can
improve the patients’ mood.

The performance improvement reached by the
participants seems to counter their increasing activ-
ity failure, frustration, and withdrawal, and simulta-
neously promotes their self-determination, alertness,
and social image.25,29,30,43 Such an achievement may
also provide family and caregivers (a) some (momen-
tary) respite as to the level of direct assistance that
they need to supply, (b) a more positive image of the
person they care for with the possibility of improving
their emotional ties with that person, and (c) new,
positive expectations and new motivation to extend
the intervention to other daily activities.28-30

From a treatment standpoint, these results
together with those of our previous studies29,30 indi-
cate that the strategy reported (ie, verbal instructions
managed through basic technology) is suitable for
persons with mild or moderate Alzheimer’s disease
who can understand instructions and plan/perform
the related responses.44 From a practical standpoint,
the suitability of the strategy finds additional support
in the simplicity and economical affordability (with a
cost estimated at about US$750) of the technology

Table 3. List of Steps (and General Instructions)
for Tea Preparation

1. Take the container.
2. Put container on table.
3. Take the water.
4. Put water into container.
5. Take tea solution.
6. Pour solution into container.
7. Take the spoon.
8. Steer solution in container.
9. Take a glass.
10. Fill the glass with tea.
11. Take another glass.
12. Fill this glass with tea.
13. Take the tray.
14. Place the glasses on tray.
15. Take napkins.
16. Call for tea.
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used for presenting the instructions. Its general sim-
plicity would allow caregivers to arrange its use with
minimal time investment or procedural difficulties;
its low cost would allow many rehabilitation contexts
and families to acquire it.30 In spite of the apparent
suitability and affordability of the strategy reported,
one should not discount the importance of testing
other strategies, such as computer-based pictorial
instructions.32 Such strategies could provide fitting
new options for a number of patients.

The array of activities targeted in our present and
previous studies is still quite narrow. Moreover, one of
the activities (ie, use of make-up) is exclusively suit-
able for women. One could imagine that the same
intervention strategy and technology could be easily

adapted to other activities such as preparing the items
required for a physical-fitness session, sorting/storing
grocery items, preparing ingredients/tools for a snack
(ie, glasses, drinks, and foods), preparing ingredients
for a fruit salad or a cold dessert, and cleaning or
ordering a room.30,45 Extending the range of activities
programmed would augment the opportunities of con-
structive occupation available for both women and
men.28,32 Regarding this point, one may add that the
intervention strategy used in our studies and strategies
such as computer-based pictorial instructions appear
equally suitable for female and male patients.29,30,32

The increase in indices of happiness observed dur-
ing activity engagement can lead to several conside-
rations. First, any such increase can be considered a
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Figure 3. The upper 2 graphs summarize Janice’s data on the use of make-up and mood; the lower 2 graphs Janice’s data on tea
preparation and mood. The data are plotted as in Figure 1.
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sign of improvement in quality of life. In fact, happiness
can be viewed as a most distinctive feature of the whole
concept of quality of life.34,39 Second, an enhancement
in indices of happiness (quality of life) can have positive
implications also for the participant’s caregivers and
social context, providing some reassurance over the
intervention approach being applied and alleviating the
burden of the care and the anxieties linked to it.46 Third,
the reasons for the increased indices of happiness dur-
ing the activity are not known. It might be that (a)
engagement is preferable to nonengagement, (b) the
ability to follow verbal instructions and manage the
activity steps provides positive personal feelings and a
level of self-confidence, and (c) successful activity per-
formance rekindles a sense of social fitness and

increases the level of wellbeing.30-32,34,35 Fourth, the
datacollected in thestudies showedmood improvement
during the activity time. Nonetheless, one could not
exclude that the improvement lasted beyond that time.
A clarification of this point (by continuing the observa-
tion and data recording beyond the activity) would be
very relevant.

In conclusion, verbal instruction strategies sup-
ported by technology may be used to help persons
with mild or moderate Alzheimer’s disease recapture
daily activities and improve their mood. Although
very encouraging, the data available present clear
limitations in terms of participants involved, exten-
sion of evidence on mood benefits, and activities tar-
geted. Each of these points calls for new research
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Figure 4. Grace’s data corresponding to those plotted in Figure 3.
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efforts and clarifications that would determine the
generality of the current data. Two additional
research issues may concern (a) maintenance and
generalization of activity and mood changes29,30 and
(b) social validation of activity and mood data with
family members and staff personnel as raters.47

Acknowledgment

The Alzheimer Rehabilitation Center, Bisceglie
(Italy) funded the acquisition of the technology for
the presentation of the verbal instructions.

References

1. Arkin S. Language-enriched exercise plus socialization

slows cognitive decline in Alzheimer’s disease. Am J

Alzheimers Dis Other Demen. 2007;22:62-77.

2. Fernandez AL, Mainoiloff LM, Monti AA. Long-term

cognitive treatment of Alzheimer’s disease: a single case

study. Neuropsychol Rehabil. 2006;16:96-109.

3. Labelle KL, Mihailidis A. The use of automated prompt-

ing to facilitate handwashing in persons with dementia.

Am J Occup Ther. 2006;60:442-450.

4. Raggi A, Iannacone S, Marcone A, et al. The effects of

a comprehensive rehabilitation program of Alzheimer’s

disease in a hospital setting. Behav Neurol. 2007;18:

1-6.

0

25

50

75

100

0

20

40

60

0 5 10 15 20 25 30 35 40 45 50

0

25

50

75

100

0

20

40

60

0 5 10 15 20 25 30 35 40 45 50

Trials

Baseline

Intervention

Intervention

Correct steps
(use of make-up)

Correct steps
(tea preparation)

Indices of
happiness

Indices of
happiness

activity

activity

activity

activity

non-

non-

Pe
rc

en
ta

ge
s 

of
 c

or
re

ct
 s

te
ps

 a
nd

 in
te

rv
al

s 
w

ith
 in

di
ce

s 
of

 h
ap

pi
ne

ss
 

A
lic

e

B
as

el
in

e

Figure 5. Alice’s data corresponding to those plotted in Figure 3.

Alzheimer’s Disease, Activities, and Mood / Lancioni et al 255



5. Sitzer DI, Twamley EW, Jeste DV. Cognitive training in

Alzheimer’s disease: a meta-analysis of the literature.

Acta Psychiatr Scand. 2006;114:75-90.

6. Appleby BS, Roy P, Valenti A, Lee HB. Diagnosis and treat-

ment of depression in Alzheimer’s disease: impact on mood

and cognition. Panminerva Med. 2007;49:139-149.

7. Onor ML, Trevisiol M, Negro C, Signorini A, Saina M,

Aguglia E. Impact of a multimodal rehabilitative inter-

vention on demented patients and their caregivers. Am

J Alzheimers Dis Other Demen. 2007;22:261-272.

8. Williams CL, Tappen RM. Effect of exercise on mood in

nursing home residents with Alzheimer’s disease. Am J

Alzheimers Dis Other Demen. 2007;22:389-397.

9. Williams CL, Tappen RM. Exercise training for

depressed older adults with Alzheimer’s disease. Aging

Ment Health. 2008;12:72-80.

10. Bayles KA, Kim ES. Improving the functioning of

individuals with Alzheimer’s disease: emergence of

behavioral interventions. J Commun Disord. 2003;36:

327-343.

11. Bottino CM, Carvalho IA, Alvarez AM, et al. Cognitive

rehabilitation combined with drug treatment in Alzhei-

mer’s disease patients: a pilot study. Clin Rehab. 2005;

19:861-869.

12. Doody R, Wirth Y, Schmitt F, Mobious HJ. Specific

functional effects of memantine treatment in patients

with moderate to severe Alzheimer’s disease. Dement

Geriatr Cogn Disord. 2004;18:227-232.

13. Farlow MR, Cummings JL. Effective pharmacological

management of Alzheimer’s disease. Am J Med. 2007;

120:388-397.

14. Kurz A, Farlow M, Quarg P, Spiegel R. Disease stage in

Alzheimer disease and treatment effects of rivastigmine.

Alzheimer Dis Assoc Disord. 2004;18:123-128.

15. Saddichha S, Pandey V. Alzheimer’s and non-Alzhei-

mer’s dementia: a critical review of pharmacological and

nonpharmacological strategies. Am J Alzheimers Dis

Other Demen. 2008;23:150-161.
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