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Abstract
Long-term effects of multisensory stimulation were assessed using a ‘‘Snoezelen’’ room on older residents with dementia.
Thirty patients were randomly assigned to 3 groups: multisensory stimulation environment (MSSE) group, individualized
activities (activity) group, and control group. The MSSE and activity groups participated in two 30-minute weekly individualized
intervention sessions over 16 weeks. Pre-, mid-, posttrial, and 8-week follow-up behavior, mood, cognitive, and functional impair-
ment in basic activities of daily living were registered. Items included in the physically nonaggressive behavior factor improved
significantly in post- versus pretrial in the MSSE group compared to the activity group, with no significant differences between
MSSE and control groups. The MSSE and activity groups demonstrated behavior improvements and higher scores on the
Cohen-Mansfield agitation inventory, verbal agitated behavior factor, and Neuropsychiatric Inventory–Nursing Home, with no
significant differences between groups. The MSSE could have long-term positive effects on such neuropsychiatric symptoms in
older people with dementia.
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Introduction

The multisensory stimulation environment (MSSE) was

developed in the Netherlands in the 1970s and was first

introduced to people with learning difficulties.1 Since the begin-

ning of the 1990s, the MSSE has been used as a nonpharmaco-

logical therapy for people with dementia.2 The multisensory

stimulation typically occurs in a specifically designed room known

as a multisensory stimulation room (MSSR). This room includes

many objects that pertain to the 5 senses, including fiber-optic

cables, water columns, aroma therapy, different music/sounds,

tactile objects, and screen projectors among others.3

Elderly people with dementia, particularly those who are

institutionalized, are exposed to either sensory deprivation

or excessive sensory stimulation. The imbalances in the

pacing of sensory-stimulation or sensory-calming activity

affect the behavior and the instrumental and social function

of institutionalized people with dementia.4 MSSE might con-

tribute to overcome these problems since it provides a stress-

free, entertaining environment for both stimulation and

relaxation.5

One of the distinguishing elements of MSSE compared to

other therapies is the one-to-one attention and the adoption of

a nondirective approach, which encourages patients to engage

with sensory stimuli of their choice.6 Because MSSE does not

appeal to cognitive abilities, it is one of the few approaches that

are suitable for persons with severe or very severe dementia

and limited verbal communication capabilities.7 Nonpharma-

cological interventions are recommended as first-line therapies

for patients with these characteristics due to the safety concerns

related to pharmacologic therapies.8

In a recent revision,9 we found that MSSR stimulation had

immediate positive effects on the behavior and mood10-14 of

people with dementia. However, there are no conclusive data

on the long-term effectiveness, that is, the maintenance of the

positive effects outside of the session time and place, of the

MSSE.
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Most of the articles published on the use of the MSSE with

people with dementia have mainly focused on its effects on

behavior and mood. There are very few data on the long-

term effectiveness of the MSSE in relation to patient’s cogni-

tive status15 and functional status.16,17

There is no evidence demonstrating a higher effectiveness

in MSSE than in one-to-one activities that were frequently

used in patients with dementia, and with a clear aim and focus,

for example, playing cards, looking at photographs, playing

games, or doing puzzles.6,15 Therefore, more studies including

one-to-one control groups are necessary to be able to distin-

guish the beneficial effects of MSSE from those of one-to-

one activity.

Therefore, the main objective of the current study was

to evaluate the long-term effectiveness of the MSSE in

regard to the behavior, mood, and cognitive and functional

impairment in basic activities of daily living (ADLs) of

institutionalized elderly patients with dementia.

Methods

Design

We conducted a controlled longitudinal study, where partici-

pants were stratified according to their cognitive and functional

status on ADLs, and later, randomly assigned to 3 groups (MSSE,

activity, and control).

Patients

The sample was selected among the residents of a specialized

elderly center in A Coruña (Spain).

Dementia diagnosis was noted on the medical history and

provided by a neurologist before placement in the gerontological

complex, being corroborated by the elderly center’s medical

doctor. Global Deterioration Scale (GDS) was applied by a

clinical psychologist with experience in assessing people with

dementia to determine disease severity: mild, moderate, or

severe dementia scored from levels 4 to 7. The exclusion

criterion was the presence of sensory disorders that did not

allow interaction with the multisensory stimulation objects.

A clinical psychologist checked the eligibility of the partici-

pants according to the inclusion/exclusion criteria, and the final

sample consisted of 30 patients. A computer-based random

number generator was used to randomly divide the sample into

3 groups of 10 participants. The patients’ progress through the

trial is shown in a Consolidated Standards of Reporting Trial

(CONSORT) diagram (Figure 1).

The study protocol was approved by the ethics committee at

the University of A Coruña (Spain). Before the data collection,

all participants were informed about the study and signed the

corresponding informed consent. A proxy was used as a legally

authorized representative to provide informed consent for

elderly people with dementia to participate in research.

Procedure

The MSSE group participated in multisensory sessions in an

MSSR that included various elements to stimulate the senses,

including fiber-optic cables, water columns, a vibrating water

bed, a mirror ball, screen projectors, video, an interactive pro-

jecting system, musical selections, aroma therapy equipment, a

tactile board with various textures, and so on.

The activity group participated in a series of one-to-one

activity sessions, in which intellectual and/or physical demands

were placed on the individual, and the approach was directive.

These participants were asked to take part in activities such as

playing cards, quizzes, or viewing photographs.15 This group

Figure 1. Consolidated Standards of Reporting Trial (CONSORT) diagram. MSSE indicates multisensory stimulation environment.
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was included in the study to differentiate the specific benefits of

the multisensory stimulation from those derived from attending

one-to-one therapy sessions.6

Finally, the control group did not participate in any of the

above-mentioned activities; rather, this group continued with the

daily routines of the center, including cognitive stimulation group

sessions—consisting of themed activities to orientate and actively

stimulate cognition (focused on patients with GDS 4-6); training

on ADL—which consists of guided performance providing the

minimal required assistance to completely target ADLs (GDS

4-6); education and training of nursing assistants in dementia

knowledge; acknowledgment of resident’s experiences; and com-

munication techniques and behavior management (GDS 4-7).

The design of the sessions followed by the MSSE and activity

groups was based on the protocol suggested by Baker et al18

(Table 1). Nonspecific variables such as the therapist–patient

ratio (1:1) and the number, frequency, and length of sessions

were equivalent for the MSSE and activity groups. All patients

from both groups took part in 2 weekly sessions for 16 weeks.

These sessions lasted 30 minutes, unless the participant

expressed a desire to leave. Sessions in both groups followed

an internal structure that involved an introduction to the

session, carrying the session through, and winding the session

down. Nevertheless, in the MSSE group, there was flexibility

within the standardization, in keeping with the traditional

philosophy of the multisensory stimulation.

All sessions were conducted by professionals (occupational

therapist or psychologist) with equivalent education and training

in the methodology used. To avoid the creation of positive or

negative expectations, the MSSE and the activity sessions were

presented to the staff and caregivers as 2 equally valid therapies.

As a result of this design, the differences found between the

2 conditions could be specifically attributed to the multisensory

stimulation rather than more general therapeutic effects, such

as the one-to-one attention to the patients.

The difference between the 2 types of intervention was caused

by the characteristics that define the MSSE. The MSSE group

used multisensory unpatterned stimuli, the therapist followed a

nondirective approach, and the therapy required little intellectual

or physical demands that are suitable for people with severe or

very severe dementia and with limited verbal and psychomotor

capabilities. By contrast, during the activity sessions, no special

intentional multisensory experiences were introduced, the

therapist followed a directive approach, and intellectual and/or

physical demands were placed on the individual.

Data on the participants’ sensorial preferences and interests

were previously collected to design the content of the sessions

and minimize the behavioral problems that some participants

could present within the MSSE and activity contexts. In the

MSSE group, sensorial preferences in the MSSR were assessed

based on the procedure suggested by Pace et al.19 Furthermore,

relatives of the participants of both groups were interviewed,

with the aim of identifying the participants’ hobbies, interests,

and tastes.

All patients were assessed before the intervention (pretrial,

week 0), in the middle of the intervention (mid-trial, week

8), at the end of the intervention (posttrial, week 16), and at

8 weeks after completing the intervention (8-week follow-up)

for long-term monitoring of their behavioral, emotional, cogni-

tive, and functional levels on ADLs. The period of long-term

assessments has been established in the MSSE context 1 month

after sessions.15

Assessment Instruments

The validated Spanish version20 of the Cohen-Mansfield

Agitation Inventory (CMAI)21 was used to assess the frequency

of manifestations of agitated behaviors. The CMAI consists of

30 items that are each rated on the following 7-point scale of

frequency: 1 ¼ never; 2 ¼ less than once a week but still

occurring; 3 ¼ once or twice a week; 4 ¼ several times a

week; 5 ¼ once or twice a day; 6 ¼ several times a day; and

7 ¼ several times an hour. The total score is obtained by

summing the scores of each of the items. Utilizing factor

analysis, Cohen-Mansfield et al21 found that the following

3 meaningful dimensions of agitation emerged in the nur-

sing home: ‘‘aggressive behavior’’ (hitting, kicking, pushing,

scratching, tearing things, cursing or verbal aggression, and

Table 1. Similarities and Differences Between MSSE and Activity Sessions.a

MSSE Group Activity Group

Therapist approach Nondirective Directive
Multisensory stimulation Efforts to stimulate all senses except taste Nonintentional multisensory experience
Nature of stimuli Unpatterned stimuli, nonsequential stimuli Patterned, often sequential stimuli
Demands made on patient No intellectual/physical demands Intellectual/physical demands
Number of sessions 32 32
Frequency of sessions Twice weekly Twice weekly
Length of session 30 Minutes 30 Minutes
Location of sessions MSSR Quiet room away from others
Interaction with the therapist One-to-one attention One-to-one attention
Therapist profession Psychologist and occupational therapist Psychologist and occupational therapist
Therapist training MSSE training and experience Activity training and experience
Timing of measurement Pre-, mid-, post-, and follow-up Pre-, mid-, post-, and follow-up

Abbreviations: MSSE, multisensory stimulation environment; MSSR, multisensory stimulation room.
a Adapted from Baker et al.6

Maseda et al 465



grabbing); ‘‘physically nonaggressive behavior’’ (pacing,

inappropriate robing or disrobing, trying to get to a different

place, handling things inappropriately, general restlessness, and

repetitious mannerisms); and ‘‘verbally agitated behavior’’ (com-

plaining, constant requests for attention, negativism, repetitious

sentences or questions, and screaming). In the current study, for

each factor the total score was obtained by summing the scores

of the corresponding items.

Behavior was assessed using the Spanish version22 of the

Neuropsychiatric Inventory–Nursing Home (NPI-NH).23 The

NPI-NH is a screening tool that was developed to characterize

the neuropsychiatric disorders of institutionalized patients

with dementia. For this tool, information is gathered from pro-

fessional caregivers. The NPI-NH includes the following 12

neuropsychiatric symptoms: delusions, hallucinations, agitation/

aggression, depression, anxiety, euphoria, apathy/indifference,

disinhibition, irritability/lability, aberrant motor behavior, sleep

and nighttime behavior disorders, and appetite and eating

disorders. These symptoms are rated on a Likert-type scale

according to their frequency (1-4), severity (1-3), and occu-

pational disruptiveness (0-5). Two independent final scores,

a total score and an occupational disruptiveness score, are

obtained. For the total score, the frequency and severity of

each specific symptom are multiplied; then, the values for

all of the symptoms are summed. This score ranges from

0 (no evidence of neuropsychiatric disorders) to 120 when it

is calculated from the scores obtained in the first 10 domains.

When the neurovegetative symptoms are of significant impor-

tance, the score extends to 144 and is calculated from the

scores obtained in the 12 domains. The final score of the

occupational disruptiveness scale is obtained by summing

the scores of occupational disruptiveness of each domain.

This score ranges from 0 to 50, reaching 60 points if the last 2

domains are included.

The Cornell Scale for Depression in Dementia (CSDD)24

was used to assess mood. It is a tool that was specifically

developed to assess signs and symptoms of major depression

in patients with dementia. Information is elicited through 2

semistructured interviews; an interview with an informant and

an interview with the patient. The CSDD consists of 19 items

that are classified on a severity scale that ranges from 0 to 2

(0 ¼ absent, 1 ¼ mild or intermittent, and 2 ¼ severe). Total

score is obtained by summing the scores for all items. Scores

>10 indicate probable major depression. Scores >18 indicate

definite major depression.

The participants’ cognitive status was assessed using the

MMSE25 adapted for the Spanish population.26 This question-

naire includes items that assess 5 cognitive domains. The max-

imum score of 30 corresponds to the highest cognitive status.

The cutoff score for the presence of cognitive impairment is

24/25 (non cognitive impairment above 24). In the current study,

the MMSE scores were adjusted by age and educational level.

The GDS27 was used to measure the severity of dementia.

This scale divides the progression of dementia into 7 stages

of ability, from GDS 1 (no cognitive decline) to GDS 7 (very

severe cognitive decline).

The patients’ functional status, defined as the capacity to

carry out basic everyday tasks, was assessed by an occupational

therapist using the Barthel index28 validated for Spanish popu-

lation.29 This index measures the following 10 ADLs: feeding,

bathing, dressing, grooming, bowels, bladder, toilet use, trans-

fers, mobility, and stairs. The item scores are summed to create

a total score.

Scores range from 0 to 100 (90 in case the patient uses a

wheelchair). The cutoff scores are as follows: <20, total depen-

dence; 20 to 35, severe dependence; 40 to 55, moderate depen-

dence; and �60, mild dependence.29

Statistical Analysis

Sample characteristics were summarized as frequency and

percentage for the categorical variables and as mean and stan-

dard deviation (SD) for the continuous variables. The Student

t test for continuous variables and the chi-square test for cate-

gorical variables were used to examine the differences in

sociodemographic characteristics between the 3 groups at

baseline. Finally, repeated measures analysis of variance

(ANOVA) was used to assess performance differences in

behavior, mood, and cognitive and functional status in terms

of ADL over the pre-, mid-, and posttrial assessment points. In

the first analysis, the within-subject variable was the measures

over time (pre-, mid-, and posttrial assessment) and the

between-subject variable included the group (MSSE and

activity). In the second analysis, the within-subject variable

was the measures overtime (pre-, mid-, and posttrial assess-

ment) and the between-subject variable included the group

(MSSE and control).

In addition, repeated measures ANOVA was used to assess

performance differences in behavior, mood, and cognitive and

functional status in ADL between the posttrial and the 8-week

follow-up. In this case, in the first analysis, the within-subject

variable was the measures over time (posttrial assessment and

follow-up) and the between-subject variable included the group

(MSSE and activity). In the second analysis, the within-subject

variable was the measures over time (posttrial assessment and

follow-up) and the between-subject variable included the group

(MSSE and control).

Differences between groups were tested by a group–time

interaction. Statistical significance was set at a P value of less

than .05. Statistical analysis was performed using the SPSS

(SPSS Inc, Chicago, Illinois) version 18.30

Results

Table 2 shows the sociodemographic characteristics of the

sample at baseline. The mean age of the sample was 87.3

years (SD +5.3). Of the participants, 90.0% were women.

Concerning marital status, 70% of the patients were widowed

and 23.3% were single. Furthermore, 16.7% had no formal

education and 33.3% had only primary education. We found

no significant differences between the groups in age, gender,

marital status, or educational level.
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Effect on Behavior

With regard to agitation, as assessed by the CMAI, when com-

paring the MSSE group and the activity group, we observed an

improvement in the physically nonaggressive behavior scores

in the MSSE group in comparison with the activity group

(F2,36¼ 4.172, P¼ .023) between pre-, mid-, and postinterven-

tion (Figure 2). Furthermore, there were significant time effects

in both groups in the CMAI total score (F2,36¼ 3.281, P < .049)

and verbally agitated behavior (F2,36 ¼ 10.540, P < .001), with

an improvement in the level of agitation during the interven-

tion. However, no significant differences were found between

the groups (Figure 2). With regard to the CMAI aggressive

behavior factor, no significant intervention effects or inter-

group differences were found between pre-, mid-, and postin-

tervention assessments.

When comparing the MSSE group and the control group, a

significant decrease in verbally agitated behavior was observed

from the pretrial to the posttrial in both groups (F2,30 ¼ 5.159,

P¼ .012), with no significant intergroup differences (Figure 2).

With regard to the CMAI total score, the aggressive behavior

factor, and the physically nonaggressive behavior factor, no

significant intervention effects or intergroup differences

between pre-, mid-, and postintervention assessments were

found. When comparing postintervention and follow-up, no

significant time effects or intergroup differences were observed

in any of the CMAI scores.

Significant time effects were also found in the NPI-NH

(Figure 3) when comparing the total punctuations in the MSSE

group and in the activity group. Comparing the scores, both

groups reflected a significant improvement in behavior

(F2,36¼ 4.513, P¼ .018), although the differences between the

2 groups were not significant. In both cases, the positive effects

of the intervention did not continue in the follow-up period.

There was a significant increase in scores in the posttrial (F1,17

¼ 6.737, P ¼ .019); thus, patients displayed worse behavior.

When comparing the MSSE group with the control group, a sig-

nificant increase in the NPI-NH total punctuation was found in

both groups in the follow-up period (F1,14 ¼ 5.601, P ¼ .033),

although no significant differences were found between the

groups.

Comparing the MSSE group with the control group, significant

time effects (F2,30 ¼ 3.575, P ¼ .040) were observed for the

NPI-NH (Figure 3) occupational disruptiveness scale among

pre-, mid-, and postintervention results, with a decrease in the

scores for these groups.

However, there was an increase in the scores of both groups

in the follow-up period (F1,14 ¼ 5.151, P ¼ .040), with no sig-

nificant differences between the groups.

Effect on Mood

With regard to mood, both the MSSE group and the activ-

ity group displayed improvement in the CSDD scores dur-

ing intervention, although the results were not statistically

significant. For both groups, the scores worsened in the

follow-up period compared to the posttrial assessment

(F1,17 ¼ 6.166, P ¼ .024), with no significant differences

between the groups (Figure 4).

Effect on Cognitive Level

The MMSE scores remained stable during the intervention

period in the 3 study groups (Figure 5). When comparing the

MSSE group and the control group, a significant time effect

was observed, with an important decrease in the scores of both

groups between the posttrial assessment and the follow-up

period (F1,12 ¼ 5.457, P ¼ .038). No significant differences

Table 2. Sociodemographic Characteristics of the Residents With Dementia at Week 0 (Baseline, Pretrial).a

MSSE
(n ¼ 10)

ACT
(n ¼ 10)

Control
(n ¼ 10)

Total
(n ¼ 30)

P Value
(MSSE-ACT)

P Value
(MSSE-Control)

P Value
(ACT–Control)

Age, years
Mean (SD) 87.2 (6.8) 87.9 (4.7) 86.7 (4.5) 87.3 (5.3) .793 .568 .850
Minimum-maximum 77-96 79-94 79-92 77-96

Gender, n (%)
Female 10 (100.0) 9 (90.0) 8 (80.0) 27 (90.0) .305 .136 .531
Male 0 (0.0) 1 (10.0) 2 (20.0) 3 (10.0)

Marital status, n (%)
Single 3 (30.0) 1 (10.0) 3 (30.0) 7 (23.3) .264 .311 .126
Married or partner 0 (0.0) 0 (0.0) 2 (20.0) 2 (6.7)
Widowed 7 (70.0) 9 (90.0) 5 (50.0) 21 (70.0)
Separated or divorced 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Educational level, n (%)
No formal education 2 (20.0) 2 (20.0) 1 (10.0) 5 (16.7) .605 .117 .771
Primary 2 (20.0) 3 (30.0) 5 (50.0) 10 (33.3)
Secondary 6 (60.0) 3 (30.0) 1 (10.0) 10 (33.3)
College or higher degree 0 (0.0) 2 (20.0) 3 (30.0) 5 (16.7)

Abbreviations: MSSE, multisensory stimulation environment; ACT, activity; SD, standard deviation.
a Significance: P value < .05.
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were found between the 2 groups. For the GDS (Figure 5),

there was a slight decrease in the MSSE group scores between

pre-, mid-, and postintervention assessments that was not

observed in the other 2 groups, but the results were not statis-

tically significant.

Effect on Functional Status in ADL

There was an improvement in the Barthel index scores between

pre-, mid-, and postintervention assessments in the MSSE

group but not in the activity group or the control group

(Figure 6). Between the posttrial assessment and the follow-

up period, there was an important decrease in the MSSE group

scores, achieving almost the baseline values.

However, the results were not significant.

Discussion

Effect on Behavior

According to the current study, the main long-term benefits of

MSSE are observed in behavioral problems, particularly agi-

tated behavior. Improvement in the MSSE group was signifi-

cantly higher than that in the activity group for one of the
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CMAI factors, physically nonaggressive behavior. On the

other hand, both groups showed improvements in the CMAI

total score and verbally agitated behavior factor, with no

significant differences between the groups. Likewise, there

was an improvement in the NPI-NH total punctuation in

both groups (MSSE and activity group), with no significant

differences between the groups. One explanation for this

lack of differences could be that the one-to-one interaction

with the therapist improved the patients’ behavior rather

than the multisensory stimulation.

For most people with dementia, neuropsychiatric symptoms

occur during the course of the illness. These symptoms typi-

cally cause distress to the patients and caregivers and require

intervention.31,32 Practical guidelines for handling neuropsy-

chiatric symptoms recommend nonpharmacological interven-

tions as a first therapy in these cases.31,33 Previous studies

have provided evidence that MSSE produces immediate posi-

tive effects on agitation and other neuropsychiatric symptoms

of dementia.9 However, in assessing this intervention, evalua-

tion of long-term effectiveness is more acceptable and relevant

to practice.34 Few studies have analyzed the long-term effects

of this multisensory stimulation in MSSRs compared with an

adequate control condition. In general, the observed effects are

discreet, and the main long-term benefits are, as in the current

case, evident in the patients’ behavioral symptomatology.3,15,16

Baker et al15 studied the effects of an MSSR intervention in

comparison with a control group that followed one-to-one

activity sessions (playing cards, viewing photographs, or taking

quizzes). After 4 weeks of intervention, both groups showed

behavioral improvements in the ‘‘active/disturbed’’ subscale of

the Behavior and Mood Disturbance scale (BMD; P < .05).

No significant differences were found between the groups.

Milev et al3 carried out a 24-week study (12-week inter-

vention and 12-week follow-up) that observed a significant

improvement in the behavior of the patients who received 1 to

3 weekly sessions in an MSSR compared to a control group that

followed the center’s daily routine. This difference was observed

using the Daily Observation Scale in week 8 (P ¼ .04) and the

Clinical Global Impression–Improvement in week 12 (P ¼ .05).

Patients with Alzheimer’s disease16 who received sporadic

MSSR sessions showed a decreased number of psychotic beha-

viors after a 3-month intervention compared to patients who

continued with their daily routine.

With regard to the persistence of positive effects following

the intervention, we did not find significant differences in the

CMAI total punctuation, physically nonaggressive behavior,

or verbally agitated behavior score between the posttrial and

the follow-up period. However, the improvements observed

in the NPI-NH total punctuation during the intervention were

lost in the follow-up period. Previous results on the mainte-

nance of the positive effects of the MSSE after intervention

completion are not conclusive.

Milev et al3 found that the improvement in the behavior

remained even 12 weeks after intervention, whereas Baker

et al15 found that the improvement observed during the inter-

vention period was lost 1 month later.

From the studies carried out for the time being, we cannot

conclude positive effects of MSSE on behavior of people with

dementia beyond those derived from attending one-to-one

therapy sessions. More studies, with adequate one-to-one con-

trol conditions, should be conducted to clarify this aspect.

Effect on Mood

The present study showed an improvement in the CSDD

mood scores during the intervention in MSSE and activity

groups, although this improvement was not significant.

However, for both groups, the scores worsened during the

follow-up period compared to the posttrial assessment. One

explanation is that the positive effect on the patients’ mood

is determined by the one-to-one attention rather than the

multisensory stimulation.14 According to this theory, one-

to-one therapy, either MSSE or activity sessions, could pre-

vent the worsening of depressive symptomatology in people

with dementia. Previous studies that compared an MSSE

group with a control group that received one-to-one therapy

did not observe significant differences in the mood of the 2

groups in the short term11,14 or long term.15

Positive aspects of one-to-one therapies, as MSSE or activity

sessions, can be attributed to the higher time and effort being

spent with the person with dementia, the perceived qualitative

shift in the relationship between the patient and the staff and

as a result, elderly care improvement. O’Connor et al35 provided

a systematic review, the use of psychosocial treatments in people

with dementia, concluding that the benefits cannot be attributed

confidently to a unique therapeutic modality, and in some

instances, benefits in the symptoms can be attributed to the

empathic human interaction with the staff. MSSE, like other

one-to-one interventions, may be a useful method of managing

the psychological symptoms of dementia; however, as there is

Figure 6. The Barthel index—total scores during the trial and follow-
up (lower scores ¼ higher dependence level).
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currently limited evidence to support the efficacy of MSSE, in

most instances, the efficacy of using these for residents needs

to be determined on an individual basis.36

Effect on Cognitive Level

Concerning cognitive level, we found no significant effects

following MSSE or significant differences with the activity

and control groups.

The effects of multisensory stimulation on the cognitive sta-

tus of elderly people with dementia have been hardly studied.

In consonance with our results, in people with moderate to

severe dementia, Baker et al15 did not observe significant

effects of the MSSE on the cognitive level or between the

MSSE group and the group that received one-to-one activity

sessions. However, Ozdemir and Akdemir,37 in the case of

mildly affected patients with Alzheimer’s disease, found a sig-

nificant improvement in the MMSE scores (P ¼ .001) after a

group multisensory intervention that included groups of 4 or

5 people and a combination of musical therapy, painting, and

sensory stimulation. Furthermore, this positive effect remained

3 weeks after the intervention was completed. However, these

results must be interpreted with caution because the study

lacked a control group and, therefore, the results could not be

compared.

Consequently, MSSE could have a positive efficacy for

managing the cognitive impairment of people with early

dementia. Nevertheless, there is no evidence to support its

efficacy in people with moderate or severe dementia.

Effect on Functional Status in ADL

Previous studies have suggested that MSSE sessions have

short-term positive effects on the functional status of people

with dementia.38,39 However, the current study found no

long-term benefits for functional status based on the Barthel

ADL score or significant differences between the MSSE group

and the other 2 groups. A previous research study on the long-

term effects of MSSE on the balance of institutionalized people

with dementia17 did not find positive effects after a period of 6

weeks of intervention or significant differences compared to the

control group, which received individual visits from volunteers.

Limitations and Recommendations
for Future Research

One limitation from the present study is the small sample size

included in each group. The small samples may account for the

nonsignificant results found in some of the outcome measures.

Future empirical studies with larger samples are necessary to

confirm our results.

Another aspect to take into account is that the Barthel test

really did not assess the impact of the intervention in the func-

tional status, being only measured in terms of ADL. Besides,

the findings for the cognitive effect assessed by the MMSE are

limited in people with high cognitive impairment since MMSE

shows ‘‘floor’’ levels when patients progress to moderate or

severe dementia stages.40,41 A possible hypothesis is that peo-

ple in advanced stages, with very low level of functioning, may

benefit more from MSSE than from more cognitively demand-

ing one-to-one activities.6,15 Therefore, future research should

conduct specific studies with people in advanced stages of

dementia, using tools that allow more specific discriminations

of the variations in the cognitive and functional status in ADL

for these people.

The MSSE using an MSSR implies economic resources

higher than those required in other one-to-one therapies for

people with dementia. Therefore, it is especially necessary

to demonstrate in an empirical way that its benefits on symp-

toms of people with dementia are better than those provided

by one-to-one attention. Resources such as the manpower and

the costs of setting up an MSSE cannot be justified without

such evidence.42

Conclusions

The results of this study show that MSSE can have long-term

positive effects on some of the neuropsychiatric symptoms of

institutionalized people with dementia. Patients treated with

MSSE had a significantly higher improvement in physically

nonaggressive behavior than those who attended one-to-one

activity sessions. In both the MSSE group and the activity

group, there was a significant improvement in the total CMAI,

verbally agitated behavior, and total NPI-NH scores in pre-,

mid-, and postintervention.

Future empirical studies with adequate designs and larger

samples are necessary to confirm the MSSE’s long-term effec-

tiveness on agitated behavior, independently of the effect of a

one-to-one intervention.
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