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Abstract
Although some studies point to cognitive stimulation as a beneficial therapy for older adults with cognitive impairments, this area
of research and practice is still lacking dissemination and is underrepresented in many countries. Moreover, the comparative
effects of different intervention durations remain to be established and, besides cognitive effects, pragmatic parameters, such as
cost-effectiveness and experiential relevance to participants, are seldom explored. In this work, we present a randomized con-
trolled wait-list trial evaluating 2 different intervention durations (standard ¼ 17 vs brief ¼ 11 sessions) of a cognitive stimulation
program developed for older adults with cognitive impairments with or without dementia. 20 participants were randomly
assigned to the standard duration intervention program (17 sessions, 1.5 months) or to a wait-list group. At postintervention
of the standard intervention group, the wait-list group crossed over to receive the brief intervention program (11 sessions,
1 month). Changes in neuropsychological, functionality, quality of life, and caregiver outcomes were evaluated. Experience during
intervention and costs and feasibility were also evaluated. The current cognitive stimulation programs (ie, standard and brief)
showed high values of experiential relevance for both intervention durations. High adherence, completion rates, and reasonable
costs were found for both formats. Further studies are needed to definitively establish the potential efficacy, optimal duration,
cost-effectiveness, and experiential relevance for participants of cognitive intervention approaches.
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Introduction

Cognitive impairment in older adults has a considerable preva-

lence, whether present with or without dementia (eg, approxi-

mately 10% for cognitive impairment without dementia1 and

between 5% to 7% for dementia in people with 60 years and

older2).

In Portugal, the prevalence of cognitive impairment without

dementia in a sample of 55- to 79-year-old patients is estimated

to be 12.3% and dementia-related cognitive impairment is

2.7%.3 In other countries, such as the United States, prevalence

is higher with 11% of people aged 65 and older having Alzhei-

mer’s disease (AD).4

In addition to the significant prevalence, age-related cogni-

tive disorders represent a considerable and increasing burden

not only to the affected individuals but the society as a whole

as well. For example, estimates show dementia contributing

with 11.2% of the years lived with disability in people aged 60

years and older.4 Furthermore, cognitive deficits in dementia,

via their effect on the patients’ capacity for activities of daily liv-

ing, are associated with patient care costs.5

Moreover, age-related cognitive disorders are considered

to be a growing societal problem. For example, in the United

States, between the years 2000 and 2010, the proportion

of deaths resulting from Alzheimer’s-type dementia has

increased 68% (with a reverse tendency observed in heart
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disease, stroke, and prostate cancer, which decreased 16%,

23%, and 8%, respectively).4

Despite the unavoidable progressive nature of the neurode-

generative disorders, pharmacological and psychosocial

approaches have been developed in hopes of finding an eff-

ective treatment. Pharmacological therapies, used for mild

cognitive impairment (MCI) and dementia, show moderate

benefits for cognition and quality of life throughout the dis-

ease for individuals with dementia.4 However, since currently

there are no disease-modifying drugs, complementary psy-

chosocial approaches, namely, cognitive interventions, have

been used for complementing pharmacotherapy.

According to Clare and Woods,6 the diversity of cognitive

interventions has been theoretically grouped in 3 main app-

roaches: cognitive training (computer-based or paper-and-

pencil cognitive exercises), cognitive stimulation (cognitive and

social group activities), and cognitive rehabilitation (individua-

lized interventions tackling patients key difficulties and goals).

Positive effects of cognitive intervention in normal aging,

MCI, and dementia (namely AD) have been reported.7,8 How-

ever, many issues still remain to be clarified. Namely, as Alves

and colleagues8 have mentioned, dosage parameters are yet to

be identified and costs and feasibility data are seldom reported.

Furthermore, the experience of participants attending cognitive

interventions is rarely evaluated. This is an issue of utmost

relevance since it is plausible for a study to show significant

group effects, in a given intervention, and yet not be clinically

significant or not bring any experiential value (eg, engagement,

generalization to real life, and utility) to the patient. These con-

siderations are especially relevant during psychosocial therapies

since they can lead an intervention being perceived as inade-

quate or compromising adherence and efficacy. Similarly, when

an intervention does not show statistical significance, it might

still bring about observable and subjective experiential benefits

(eg, engagement in task, enjoyment about activities at hand, and

promoting relation with others).

Keeping in mind the importance of developing naturalistic

interventions, which are easy to apply, disseminate (eg training

of the staff), and made adaptable to the participants’ back-

ground and cognitive stage, we developed a cognitive stimula-

tion program adapted to the Portuguese context based on the

study by Clare and Woods.6

To the best of our knowledge, this is the very first study ana-

lyzing the effects of a cognitive stimulation program, specifi-

cally developed for Portuguese older adults and comparing 2

different durations (dosage study) of cognitive stimulation

intervention while exploring its experiential relevance for par-

ticipants. Cost and feasibility data (completion and adherence)

are presented as well.

Methods

Participants

Participants were selected from a day care and long-term older

adult care center located in Northern Portugal. Individuals with

evidence of cognitive decline (scores defined by a Global Dete-

rioration Scale (GDS)9 equal or higher than 3 and up to 5) were

recruited for this study. All participants, except for 1, kept

stable doses of medications during project participation. This

participant (from the brief intervention group) required psy-

choactive medication adjustment (due to behavioral distur-

bances). One participant (from the standard intervention

group) was taking antidementia drugs (an acetylcholinesterase

inhibitor—rivastigmine—and a N-methyl-D-aspartate receptor

antagonist—memantine).

Participants were included if they (1) showed cognitive

decline ranging from MCI to mild-to-moderate dementia (as

assessed according to compatible scores of the GDS—scores

between 3 and 5); (2) had some ability to understand and com-

municate in response to, at least, brief sentences; (3) had suffi-

cient hearing and sight; (4) did not show current psychotic

symptoms or existing symptoms were under control (ie, no

visual or auditory hallucinations); (5) did not show severe

mood disorders or disorders were under control (as assessed

through a score lower than 21 in the Geriatric Depression

Scale10); (6) no current substance abuse; (7) no current major

disruptive or aggressive behavior; and (8) no physical disabil-

ities limiting the participation in the study.

Study Design

The present study was a randomized controlled trial. University

of Minho Ethics Committee institutional review board and the

local elderly live-in and day care center approved this study.

Informed consent was obtained from all participants and, when

necessary, from family members.

Of 41 elderly members from the center, 20 were interested

in participating and met the inclusion criteria. After initial con-

tact, utilizing a computer software, participants were randomly

allocated (Random Allocation Software)11 and distributed into

1 of the following 2 groups (10 participants each): the standard

intervention group or the wait-list/brief intervention group. The

researcher performing software randomization was blinded to

patient’s identity, characteristics, and assessment data. After

allocation, due to various reasons (ie died, left the institution,

and was hospitalized) 3 of the participants were unable to con-

tinue their participation, resulting in 17 participants entering

the following moments.

After randomization and allocation, the study was composed

of the following moments: moment 1 (M1), moment 2 (M2),

and moment 3 (M3; please refer to Figure 1 for further details).

At M1, an initial assessment was conducted with the standard

intervention and wait-list groups. The standard intervention

group (n ¼ 10) was enrolled in the 17-session standard cogni-

tive stimulation program (1.5-month duration) while the wait-

list group (n¼ 7) received no intervention (except for the usual

institutional care, namely, daily routines and medications, if

applicable). At M2, the standard intervention group received

a postintervention assessment, terminating their participation

in the study, and the wait-list group received a postwait-list

assessment (this assessment would also be used as the prebrief
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intervention assessment). Next, the wait-list group crossed over

to receive the brief intervention. From the 7 participants in the

wait-list group, 1 person was not interested in continuing par-

ticipation. The wait-list group, now with 6 participants,

received the brief intervention program (11 sessions, 1 month)

and had a postintervention assessment afterward (M3).

Researchers, directly involved in assessments and inter-

ventions, were not blind to the patient groups. However, the

remaining research team was only aware of the identity of the

groups after the data collection phase was complete. Participants

were blind in respect to the received intervention (standard vs

brief).

Informed about study (n = 41)

Interested in participate (n = 20)

Performed Post-Intervention
Assessment (n = 10)

Performed Initial/Baseline Assessment/Pre-
Intervention Assessment (n = 10)

Allocated to Standard Intervention
Group (n = 10)

Performed Initial/Baseline Assessment (n = 7)
♦ Were not assessed (n = 3) (1 died, 1 left
    institution, 1 was hospitalized)

Allocated to Wait-list/Brief Intervention
Group (n = 10)

Performed Post-Waiting-List/Pre-Intervention
Assessment (n = 7)

n = 6 crossed-over/enrolled Brief intervention
(1 dropout before intervention) after this
assessment moment

Allocation

Moment 2

Moment 1

Randomized (n = 20)

Enrollment

Completed Brief intervention and Post-
Intervention Assessment (n = 6)

n/a

Moment 3

Figure 1. CONSORT flow diagram of progression of participants through the study.
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Interventions

Standard cognitive stimulation program. Primarily based on the

cognitive stimulation approach, as defined by Clare and

Woods,6 we developed a cognitive stimulation program for

Portuguese older adults adapted to their social, cultural, cogni-

tive, and economical background.

Our objectives were to develop an experientially relevant

intervention, improve cognitive functioning, promote social

interaction and engagement, and improve participants’ quality

of life.

Sessions were delivered by 1 psychologist and 2 therapeutic

assistants (3 group guides) trained in the intervention program.

All sessions were manualized in order to improve treatment

standardization.

The program consisted of 17 sessions, of 1 hour each, deliv-

ered for 1.5 months (3 sessions per week; 2 sessions in the final

week). Each session had 2 difficulty levels that could be alter-

natively used depending on the participants’ cognitive status.

Brief cognitive stimulation program. As stated previously, at M2 the

wait-list group was enrolled in a briefer version of the cognitive

intervention program described previously. Except for the dura-

tion, this program was similar in goals, content, and mode of

application to the aforementioned program. The brief interven-

tion program consisted of 11 sessions, of 1 hour each, delivered

for 1 month (3 sessions per week; 2 sessions in the final week).

For a detailed comparative summary of the 2 intervention

formats please refer to Table 1.

Outcome Measures

To verify inclusion criteria, interviews and assessments were

performed with all participants. A brief but comprehensive

Table 1. Cognitive Intervention Programs/Sessions Description and Comparison.

Interventions’ Goals and Program Structure/Activities

Standard Intervention Brief Intervention

Sessions 1-6 Sessions 1-5
Objectives: stimulating episodic autobiographical memory and oral
language expression; building group interaction; and maintenance of
social interaction.
Description: participants discussed autobiographical past
experiences related to games, songs, social and cultural context and
events, which occurred throughout their childhood, adulthood, and
professional life.
Objects, such as games and toys of participants childhood era, were
used. (spatial and temporal orientation exercises were performed in
every session throughout the program.)

Objectives: stimulating episodic autobiographical memory and oral
language expression; building group interaction; and maintenance of
social interaction.
Description: participants discussed autobiographical past
experiences related to games, songs, social and cultural context and
events which occurred throughout their childhood, adulthood, and
professional life.
Objects, such as games and toys of participants childhood era, were
used. (spatial and temporal orientation exercises were performed in
every session throughout the program.)

Sessions 7-14 Sessions 6-8
Objectives: stimulating verbal skills, visual and auditory attention,
working memory, and reasoning.
Description: participants performed exercises identifying objects,
foods and sounds, identifying object functions, and categorizing
foods and sounds. Verbal fluency exercises, visual memory and
association exercises related to food, country, and place themes
were performed as well. Memory exercises with shopping lists were
included as well.

Objectives: stimulating verbal skills, visual and auditory attention,
working memory, and reasoning.
Description: participants performed exercises identifying objects,
foods and sounds, identifying objects functions, and categorizing
foods and sounds. Verbal fluency exercises, visual memory, and
association exercises related to food, country, and place themes
were performed as well.

Session 15 Session 9
Objectives: stimulating emotion identification and expression.
Description: participants performed exercises including
identification and imitation of facial expressions in photos and
exemplified by the group guides in a game/playful way.

Objectives: stimulating emotion identification and expression.
Description: participants performed exercises including
identification and imitation of facial expressions in photos and
exemplified by the group guides in a game/playful way.

Session 16 Session 10
Objectives: stimulating executive functioning (planning and
sequencing skills), memory, and expressive language.
Description: discussion of gardening activities, plants lifecycles.
Participants were prompted to elaborate on the required sequence/
order of tasks for gardening activities. (eg, how would you plant a
rose? Which are the required steps?)

Objectives: stimulating executive functioning (planning and
sequencing skills), memory, and expressive language.
Description: discussion of gardening activities, plants lifecycles.
Participants were prompted to elaborate on the required sequence/
order of tasks for gardening activities. (eg, how would you plant a
rose? Which are the required steps?)

Session 17 Session 11
Objectives: program evaluation and program closing.
Description: participants were prompted to express their
assessment of the program using graphical (ie, drawing), written or
oral representations.

Objectives: program evaluation and program closing.
Description: participants were prompted to express their
assessment of the program using graphical (ie, drawing), written or
oral representations.
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cognitive, neuropsychiatric, and functional assessment was

performed by a trained psychologist. Baseline assessment

lasted 1 to 2 hours.

Global Deterioration Scale (Portuguese version)10 was used

for assessment of staging cognitive impairment and global

deterioration, and Geriatric Depression Scale (Portuguese ver-

sion)10 for the assessment of depression. The following instru-

ments were used as outcome measures:

Primary outcome measures: Mini-Mental State Examination

(MMSE, Portuguese version)12; Alzheimer Disease

Assessment Scale (ADAS-Cog, Portuguese version)10;

Instrumental Activities of Daily Living (caregiver version,

applied to formal caregivers; Portuguese version)10; and

Non-Pharmacological Therapy Experience Scale (NPT-

ES)13 Portuguese version14 (applied to both the interven-

tion groups; independently rated by 2 researchers).

Secondary outcome measures: Digit Span Subtest (WAIS-

III15) for measuring attention and immediate memory

(raw scores were used for forward, reverse, and total

scores); Quality of Life in Alzheimer’s Disease Scale16

(caregiver and patient versions; Brazilian version); Zarit

Burden Interview (applied to formal caregivers); and

Geriatric Depression Scale.10

Data Analysis

Groups were compared at baseline assessment with the follow-

ing clinical and demographic characteristics: GDS scores,

MMSE scores, Geriatric Depression Scale scores, age, gender,

and educational level. These characteristics were analyzed for

the standard versus brief intervention comparisons. The IBM

SPSS Statistics (version 20) software was used for statistical

analysis.

A modified intent-to-treat (MITT) analysis was used. The

MITT sample for each analysis consisted of randomized

patients who were enrolled in groups and had a pre- and post-

intervention/wait-list assessment for each outcome (indepen-

dent of the number of attended intervention sessions).

Additionally, observer-rated assessments were collected

with NPT-ES regarding participants’ experiences throughout

the intervention sessions for both programs.

The following comparisons were carried out:

1. Standard intervention versus wait-list (M2—M1) com-

parison and (2) comparison of standard (M2—M1) ver-

sus brief intervention (M3—M2) efficacy: In order to

investigate whether there were any differences in the

average change between the 2 groups, for each compar-

ison (namely, between standard intervention vs wait-list

and standard intervention vs brief intervention), change

in score for each was first calculated (postcondition

score minus precondition, for each participant). Then,

due to small sample size, nonparametric tests were used

(Mann-Whitney test) to compare these change scores.

This approach (change score) was used to account for

possible differences between moments.

3. Wait-list/ brief intervention group across moments. In

order to explore effects of the brief cognitive stimulation

program, outcome score means across different

moments (M1, M2, and M3) were compared using the

Friedman’s test.

4. Experience during intervention. Mean values of the

NPT-ES scores across sessions (using 2 independently

rated scores) were calculated for each intervention for-

mat and then used for calculating the mean values of

each program. Scores were calculated for total NPT-

ES and its subdomains. Differences between the 2 inter-

vention groups were compared using the Mann-Whitney

U test.

5. Costs and feasibility. We estimated intervention costs

(in Euros) when intervention programs were to be run

for free and non-free. We additionally calculated the com-

pletion rate (percentage of people who effectively started

and completed an intervention program) and adherence

rate (mean number of sessions attended divided by the

total number of program sessions) for each group.

Results

Participants’ Characteristics at Baseline and Cross-over

No significant differences were found between standard inter-

vention and wait-list group characteristics (see Table 2). At

crossover (M2), the brief intervention group showed signifi-

cantly higher global cognitive functioning (MMSE) than that

of the standard intervention group (M1). The remaining mea-

sures did not show statistically significant differences between

the 2 groups (Table 3).

Efficacy of the Intervention Programs

Standard intervention versus wait-list (M2—M1) comparison. No

differences were observed when comparing patient and care-

giver outcomes change scores between the standard interven-

tion and the wait-list groups (Table 4).

Wait-list/brief intervention group across moments. Considering

outcome differences in wait-list/brief intervention group across

moments (see Table 5), significant differences were found

between Zarit scores of M2 and M3 (Z¼ �2.03; P ¼ .04), with

lower values in M3 (lower scores mean less formal caregiver

burden). No further statistical significant differences were

detected across moments.

Compared efficacy of standard intervention (M2–M1) versus brief
intervention (M3–M2). The comparison of the 2 intervention

groups’ change scores (Table 6) showed statistical significant

differences in MMSE (Z ¼ �2.20, P ¼ .03), with higher

change scores in standard intervention group (mean ¼ 3.00;

standard deviation ¼ 2.12). However, it should be noted that
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the remaining analyses showed no significant effects in MMSE

outcome neither between standard intervention and wait-list

groups nor across different moments in the wait-list/brief inter-

vention group. Since no significant differences were detected

in ADAS-Cog total, differences in ADAS-Cog subscores were

not assessed.

Experience During Intervention

Both the standard and brief intervention groups showed high

mean value (higher values mean a more positive experience)

in the NPT-ES total scores and in all the subdomain scores

(Table 7). The brief intervention group showed statistically sig-

nificant higher participation values (NPT-ES participation)

than the standard intervention group.

Costs. The estimated cost of each group guide was 20 Euros per

session, with total cost of materials for each program estimated

to be 50 Euros (provided that a computer and the session’s

items, such as food items, were already available or borrowed

from the institution). This would total to a cost per program of

710 Euros for the brief intervention and 1070 Euros for the

standard intervention for 6 to 10 people groups. Assuming a

group of 10 people in the standard format, this would result

Table 3. Demographic and Clinical Characteristics of Standard (Patients Enrolling Intervention at M1) and Brief Intervention (Patients Enrolling
Intervention at M2) Groups.

Standard Intervention (M1), n ¼ 10 Brief Intervention (M2/Crossover), n ¼ 6 P Value

Gendera 7 Females 5 Females .55
Age 79.60 (9.06) 79.00 (12.99) .91
Education 2.40 (2.68) 1.83 (2.04) .69
Number of institutionalized participants 6 2 –
Medications (number of participants)

Antidementia drugs 1 0 –
Antidepressants 3 0 –
Hypnotics 5 3 –
Antipsychotics 3 1 –

GDS 3.80 (0.92) 3.17 (0.41) .15
GDS stage, number of participants

3 5 5 –
4 2 1 –
5 3 0 –

MMSE 17.40 (4.25) 24.17 (5.15) .03
GDS Depression 11.30 (5.33) 9.33 (6.15) .62

Abbreviations: GDS, Global Deterioration Scale; MMSE, Mini-Mental State Examination; GDS Depression, Geriatric Depression Scale; M1, moment 1; M2,
moment 2.
a Mann-Whitney test was used for all variables except for gender, which was assessed with Pearson chi-square.

Table 2. Baseline (M1) Demographic and Clinical Characteristics.

Variable Standard Intervention (n ¼ 10) Wait-List (n ¼ 7) P Value

Gender 7 Females 6 Females .45a

Age 79.60 (9.06) 77.71 (12.38) .77
Education 2.40 (2.68) 1.57 (1.99) .50
Number of institutionalized participants 6 2 –
Medications, number of participants

Antidementia drugs 1 0 –
Antidepressants 3 0 –
Hypnotics 5 3 –
Antipsychotics 3 1 –

GDS 3.80 (0.92) 3.29 (0.49) .25
GDS stage, number of participants

3 5 5 –
4 2 2 –
5 3 0 –

MMSE 17.40 (4.25) 18.71 (5.02) .46
GDS Depression 11.30 (5.33) 9 (4.87) .38

Abbreviations: GDS, Global Deterioration Scale; MMSE, Mini-Mental State Examination; GDS Depression, Geriatric Depression Scale; M1, moment 1.
a Mann-Whitney test was used for all variables except for gender, which was assessed with Pearson chi-square.
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Table 4. Efficacy of Standard Intervention Versus Wait-list Change Scores From Baseline (M1) to Postintervention (M2).

Measure

Standard Intervention Change Score Wait-List Change Score

P Valuen Mean SD N Mean SD

MMSE 9 3.00 2.12 7 4.57 3.31 .26
ADAS-Cog 10 �4.10 6.24 7 �2.14 4.22 .43
Digit Span Forward 10 0.20 1.87 7 1.57 2.57 .49
Digit Span Reverse 10 1.10 1.91 7 0.14 1.77 .25
Digit Span Total 10 1.30 2.06 7 1.71 4.03 .88
GDS (depression) 10 0.20 4.96 7 0.14 2.41 .84
IADL 10 �0.90 2.28 7 1.86 2.67 .07
QoL–caregiver 9 �0.44 2.79 0 – – –
QoL–patient 10 �2.30 5.21 7 0.57 4.35 .15
Zarit (formal caregiver) 10 0.70 4.22 7 �2.86 5.79 .19

Abbreviations: MMSE, Mini-Mental State Examination; ADAS-Cog, Alzheimer Disease Assessment Scale-Cognitive Subscale; GDS depression, Geriatric
Depression Scale; IADL, Instrumental Activities of Daily Living; QoL, quality of life in Alzheimer’s Disease Scale; Zarit, Zarit Burden Interview; M1, moment 1;
M2, moment 2; SD, standard deviation.

Table 5. Efficacy of Brief Intervention (Wait-List/Brief Intervention Group Outcome Differences Across Moments).

Outcome

Moment 1 Moment 2 Moment 3

P Valuen Mean SD n Mean SD n Mean SD

MMSE 6 19.00 5.44 6 24.17 5.15 6 23.83 4.40 .06
ADAS-Cog 6 24.67 9.40 6 22.67 8.12 6 23.67 11.41 .69
Digit Span Forward 6 5.00 1.27 6 7 2.10 6 7.5 2.74 .08
Digit Span Reverse 6 1.83 1.17 6 2.17 2.04 6 2.17 1.47 .72
Digit Span Total 6 6.83 1.47 6 9.17 3.82 6 9.67 3.39 .23
GDS (depression) 6 9.67 4.97 6 9.33 6.15 6 7.00 3.23 .24
IADL 6 19.83 5.98 6 22.17 4.88 6 20.33 6.86 .31
QoL—caregivera 0 – – 6 29.50 4.64 6 29.67 5.75 .92
QoL—patient 6 31.67 2.81 6 31.00 3.46 6 31.83 4.07 .82
Zarit 6 8.17 6.88 6 4.17 2.14 6 2.33 1.37 .03b

Note: Boldface values highlight significant results.
Abbreviations: MMSE, Mini-Mental State Examination; ADAS-Cog, Alzheimer Disease Assessment Scale-Cognitive Subscale; GDS depression, Geriatric
Depression Scale; IADL, Instrumental Activities of Daily Living; QoL, quality of life in Alzheimer’s Disease Scale; Zarit, Zarit Burden Interview; SD, standard
deviation.
a Since Moment 1 data were not available due to lack of manpower, a Wilcoxon test was performed showing no significant differences (Z ¼ �0,11; P ¼ .92)
between QoL—Caregiver scores of moment 2 and moment 3.
b Wilcoxon tests were performed showing significant differences (Z ¼ �2.03; P ¼ .04) between Zarit scores of moment 2 and moment 3.

Table 6. Efficacy of Standard Intervention (Change Score From Baseline/M1 to Postintervention/M2) Versus Brief Intervention (Change Score
From Preintervention/M2 to Postintervention/M3).

Measure

Standard Intervention Change Score Brief Intervention Change Score

P Valuen Mean SD n Mean SD

MMSE 9 3.00 2.12 6 0.33 2.07 .03
ADAS-Cog 10 �4.10 6.24 6 1.00 6.39 .17
Digit Span Forward 10 0.20 1.87 6 0.50 2.95 1.00
Digit Span Reverse 10 1.10 1.91 6 0.00 1.27 .30
Digit Span Total 10 1.30 2.06 6 0.50 3.39 .38
GDS depression 10 0.20 4.96 6 �2.33 4.41 .28
IADL 10 �0.90 2.28 6 �1.83 3.66 .74
QoL—caregiver 9 �0.44 2.79 6 0.17 3.71 .59
QoL—patient 10 �2.30 5.21 6 0.83 3.13 .23
Zarit (formal caregiver) 10 0.70 4.22 6 �1.83 1.47 .09

Abbreviations: MMSE, Mini-Mental State Examination; ADAS-Cog, Alzheimer Disease Assessment Scale-Cognitive Subscale; GDS depression, Geriatric
Depression Scale; IADL, Instrumental Activities of Daily Living; QoL, Quality of life in Alzheimer’s Disease Scale; Zarit, Zarit Burden Interview; SD, standard
deviation.
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in 107 Euros per person per full 17 sessions program and approx-

imately 6.29 Euros per person per session. Since it seems viable

that at least some centers could build on a manual version after

staff training, and include the program in the tasks of 3 staff

members as therapeutic assistance guides at no extra cost, this

would bring the total cost of the intervention to 50 Euros.

Feasibility. In the feasibility analysis, we found the following

completion rates: 100% for both the standard intervention

group (10 of 10 participants entered and finished the interven-

tion) and the brief intervention group (6 of 6 participants

entered and finished the intervention). The following adher-

ence rates were found: 97% for the standard intervention group

and 88% for the brief intervention group.

Discussion

To the best of our knowledge, this is the first randomized con-

trolled trial of cognitive stimulation specifically designed for

Portuguese older adults with cognitive impairment and the first

comparative duration trial simultaneously evaluating the feasi-

bility and efficacy of cognitive stimulation in both neuropsy-

chological and experiential outcomes.

In the present study, we found high values of experiential

relevance to participants for both intervention durations. We

also found excellent adherence and completion rates, and rea-

sonable costs, for both cognitive stimulation durations.

When comparing different intervention durations, the stan-

dard intervention group showed higher change scores in MMSE

than that of the brief intervention group. However, it should be

highlighted that the brief intervention group had higher values

at baseline (and closer to the ceiling score) and therefore did

not have enough room for improvement, contrary to what hap-

pened with the standard intervention group. Furthermore, since

no differences were detected in the remaining comparison

between standard intervention and wait-list change scores, this

finding was not considered clinically relevant. The aforemen-

tioned result implies that although the standard intervention

group showed higher change score than the brief intervention

group, the change was not enough to imply a statistically sig-

nificant improvement when compared to the wait-list group

(nonintervention condition).

Caregiver burden (as assessed by the Zarit burden interview)

significantly decreased from preintervention to postinterven-

tion moment in the brief intervention group. However, it should

be noted that burden scores were relatively low across the ana-

lyzed 3 moments of the wait-list/brief intervention group, and

no further differences were found in the standard intervention

versus wait-list comparison. The observed absence of burden

could be related to the fact that respondents to this self-report

instrument were formal caregivers.

The findings of the present study are in line with prior

research17 showing improvements in a related parameter of

experiential relevance (ie, goal performance and satisfaction,

as measured by the Canadian Occupational Performance Mea-

sure) and no cognitive improvements after an 8-week cognitive

rehabilitation intervention in patients with dementia. Another

study18 with a patient with MCI reported similar findings.

There is also preliminary evidence that patients with moderate

to severe dementia can successfully participate and engage in

psychosocial intervention programs.19

Nonetheless, at present, in the area of cognitive interven-

tion for older adults with cognitive impairments (whether

MCI or dementia), experiential relevance parameters (such

as experience during intervention, goal performance and

satisfaction, and meeting of needs) have been seldom eval-

uated or reported.

Although some studies have reported cognitive benefits,

currently there are a modest number of high-quality/rando-

mized controlled trial (RCT) studies with contradictory find-

ings and issues, which have been illustrated and detailed by

reviews in the area such as Clare and colleagues20 who found

neither positive nor negative effects of cognitive training. More

recently, Alves et al,8 using only high-quality RCTs in patients

with AD, found improvements only in MMSE scores. Addition-

ally, a review article on cognitive intervention (mainly targeting

episodic memory functioning) for MCI21 reported possible

improvements in nonstandardized cognitive and subjective

measures despite limited findings in standardized neuropsycho-

logical outcomes. Although the majority of studies focused on

cognitive training approaches, cognitive stimulation and cogni-

tive rehabilitation remain relatively underrepresented. Never-

theless, recent cognitive stimulation trials22,23 show cognitive

and quality-of-life benefits in people with dementia.

Table 7. Therapy Experience—Standard and Brief Intervention Scores.

Standard—17 Sessions
(M/SD)

Brief—11 Sessions
(M/SD)

Statistical Test
and P Value

NPT-ES Total (Portuguese version)—mean
of the 2 means of the therapists

14.18 (0.73) 14.36 (0.51) MW; Z ¼ �0.58; P ¼ .56

NPT-ES participation 2.68 (0.35) 2.96 (0.15) MW; Z ¼ �2.34; P ¼ .02
NPT-ES pleasure 2.53 (0.41) 2.82 (0.34) MW; Z ¼ �1.90; P ¼ .58
NPT-ES relation with others 3.00 (0.00) 3.00 (0.00) MW; Z ¼ �0.00; P ¼ 1.00
NPT-ES displeasure 2.97 (0.12) 2.96 (0.15) MW; Z ¼ �0.32; P ¼ .75
NPT-ES rejection 2.97 (0.12) 2.96 (0.15) MW; Z ¼ �0.33; P ¼ .75

Note: Boldface values highlight significant results.
Abbreviations: NPT-ES, Nonpharmacological Therapy Experience Scale; MW, Mann-Whitney.
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In sum, the evidence remains mixed and inconclusive, with

only some studies finding cognitive benefits while preliminary

evidence suggesting cognitive intervention being a relevant

experience for participants even in the absence of cognitive

improvements.17

Concerning intervention duration, although to our knowl-

edge no previously published study directly compared different

intervention durations in patients with MCI or dementia, both

short17 and long24 formats have shown positive effects. In the

present study, we found high values of experiential relevance

to participants in both groups. Moreover, concerning cognitive

effects, the standard intervention group showed higher change

scores in MMSE than the brief intervention group, which could

point to possible higher benefits from longer interventions.

However, no cognitive effects were detected in the comparison

between standard intervention and wait-list change scores. It is

possible that a longer intervention duration could have led to

cognitive effects reaching a detectable threshold. As stated pre-

viously, it should also be mentioned that the brief intervention

group presented MMSE values closer to the ceiling score which

could have potentially precluded capturing improvements.

Feasibility parameters are seldom reported despite their

importance. However, in a recent meta-analysis, Alves et al8

calculated intervention groups adherence and completion rate

values (for the studies included in a meta-analysis of cognitive

intervention for patients with AD) and found completion rates

ranging from 85% to 100% and adherence rates ranging from

96.7% to 100%. In a recent study, Vidovich and colleagues25

also found older adults with MCI reliably attended and displayed

satisfaction concerning the cognitive intervention programs.

A prior study26 also reported reasonable costs similar to our

cost findings. Namely, it was found that cognitive stimulation

could be a cost-effective therapy with estimated costs of £90

per session, which, for groups of 5 people, yielded the cost of

the intervention per person per week equaling to £31.50 (as

of 2001). Although providing a valuable experience for partici-

pants, the present study found even lower costs, with the cost

per person per week (3 weekly sessions) equaling to 18.87

Euros per week (assuming 10 people per group in the standard

format—6.29 Euros per person per session).

Together with the experiential relevance findings, the feasi-

bility data might be a proxy indicator for participant engage-

ment, suggesting cognitive intervention being well accepted

by participants in meeting the needs of older adults with cogni-

tive impairments.

Limitations and Future Research

It is necessary to take into account some limitations of the pres-

ent study when considering our results. First, the small sample

size of our study could have prevented reaching statistical sig-

nificance in detecting clinically relevant results or led to the

detection of clinically irrelevant results. Second, since this was

a naturalistic setting study, the participants included in the pres-

ent study showed different GDS scores although the majority

(10 of 17) of patients were in the MCI stage (due to a small

N, no analyses according to different GDS stage subsets of par-

ticipants were performed).

Conclusion

The findings of this study suggest that cognitive stimulation

can lead to high values of experiential relevance even in the

absence of cognitive or functionality improvements. Results

also show that cognitive stimulation can provide excellent

adherence and completion rates and present reasonable costs.

The major novelty of the present study was the evaluation of

the experiences of participants while undergoing intervention.

Future studies should adopt the randomized controlled trial

design and assess not only the efficacy of intervention in cog-

nition, functionality, quality of life, and mood. It would also be

relevant to evaluate the experiential relevance, participant

engagement as well as establish the optimal intervention dura-

tions (and other optimal intervention parameters such as fre-

quency, duration and intensity, and format—individual or

group based). Moreover, possible differential effects of each

cognitive approach (training, stimulation, and rehabilitation)

in different types (different etiologies), subtypes (clinical pre-

sentation of the same pathological process), and stages of cog-

nitive impairment (such as severe cognitive decline) need to be

addressed.
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