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Introduction

Upon entering a unit where elders with dementia disorders 
reside, non-caregivers are frequently met at the entrance by 
sleeping residents slumped in their wheel chairs, elders 
exhibiting repetitive behavior without known cause or effect, 
and perhaps ranges in behavior from happy and cheerful 
with sudden change to screaming or sobbing. Elders with 
Alzheimer’s disease and other dementias (ADOD) have a 
decline in cognitive functioning, which can result in an ina-
bility to process and receive information from their environ-
ment.1 This reduced ability to interpret and react to stimuli 
can result in individuals with ADOD becoming disengaged 
with their environment or exhibiting problem behaviors such 
as agitation. Currently, the primary approaches to reduce 
undesirable behaviors are pharmacological even though 
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these approaches have shown only a moderate effect on 
patient outcomes.2,3 Another limitation of pharmacological 
approaches is that they do not address some of the underly-
ing reasons for undesirable behaviors, such as social isola-
tion, depression, boredom, or sensory deprivation, leading to 
lack of engagement.4 Recent concerns about adverse side 
effects and drug interactions of pharmacological approaches, 
in addition to the safety issues of wandering elders, have led 
to an increased interest in the use of non-pharmacological 
approaches.1,5

Research using non-pharmacological therapies, such as 
light therapy, physical exercise, music therapy, and preferred 
music listening, has shown promising results indicating a 
viable and cost-effective method for managing the behavio-
ral problems associated with ADOD.1,6,7,8 Music listening 
has been specifically associated with decreased levels of agi-
tation and improved mood. Researchers found that when 
making comparisons between an experimental and control 
group, recorded, personally preferred music decreased 12 of 
15 occurrences of identified aggressive behaviors by indi-
viduals with Alzheimer’s disease during bathing,9,10 and 
another study revealed that preferred music improved mood 
and reduced agitation during bathing.11 Nature views also 
have promise for reducing undesirable behaviors as they 
have been shown to reduce stress, anxiety, and pain,12–19 
which can manifest in undesirable behaviors of those with 
ADOD.

Increasing engagement can reduce incidence of undesir-
able behaviors. For this study, engagement was defined as 
interested, connected, and willing to live in a world with 
activities the elder enjoys and for which they receive satis-
faction. Researchers have found that engagement contributes 
to the relative well-being of those with ADOD.20,21 Music 
activities have proven effectiveness as a method of engage-
ment for those with ADOD11,22 and viewing nature images 
has been shown to improve executive function attention in 
older adults,23 suggesting promise for those with ADOD.

The overall purpose of the exploratory study described in 
this article was to explore how exposure to preferred music 
and nature images affected engagement, cognitive ability, 
and dementia-related disordered behavior such as agitation 
for those diagnosed with ADOD. The project supports com-
parative effectiveness research (CER) and outcomes research 
by identifying the benefits and harms of alternative methods 
(music and nature images) to treat dementia-related undesir-
able behaviors, thus improving the delivery of care and pos-
sibly delaying and/or reducing costs of psychotropic 
medications used in hospital and nursing home settings for 
reducing such behaviors. Using standardized sorting proto-
cols, study participants first indicated preferred nature 
images and music recordings, which were then used in inter-
ventions during which their cognition, engagement, and agi-
tation were measured by various tools that were previously 
assessed for their appropriateness and feasibility for use with 
ADOD patients.

Methods

This study used a within-subject design and was conducted 
in an assisted living community with 300 residents including 
a maximum of 48 individuals in assisted living, 24 in 
Memory Care, a designated care unit for persons diagnosed 
with ADOD (12 in one area and 12 in the second area), and 
44 receiving short-term rehabilitation and long-term care. 
For this exploratory study, all residents were assigned to 
either Groups 1 or 2 based on their Memory Care living area. 
Because of the ADOD diagnosis for these residents, the 
researchers wanted to limit introduction of variables, so the 
participants remained divided into two groups of persons 
with whom they saw and/or interacted everyday.

All of the 24 residents of the Memory Care unit with 
consent from their legally appointed representatives (LAR) 
were eligible for the study. Approval was received from the 
Institutional Review Board of Greenville Health System 
and endorsed by Clemson University Institutional Review 
Board for the study to be conducted. All potential partici-
pants had a Folstein mini-mental status exam (MMSE) 
score less than 10, indicating severe dementia, prior to 
study participation. The participants’ designated dementia 
phase was not specified in the medical record available to 
the researchers. The LAR of the 24 individuals living in the 
Memory Care unit were invited, via letters and follow-up 
phone calls from Memory Care staff, to attend one-hour 
educational meetings that included description of the 
research activities and review of the consent form with time 
available for questions and answers. In total, 14 LARs con-
sented for their family member to participate in the research, 
and each designated participant was assented prior to each 
intervention/activity. One resident passed away prior to ini-
tiation of the study, and of the remaining 13 individuals, 11 
assented to participate in a sorting process to choose pre-
ferred nature images while 6 assented to participate in the 
process to select preferred music. Two of the participants 
assented to choose their preferred music, but did not par-
ticipate in the pre-intervention activity. Later, they also dis-
sented to participate in the post-intervention activity, but 
desired to meet with the study coordinator to receive assess-
ment post-intervention. In order to reduce possible anxiety 
for the study participants from interacting with more  
than one unfamiliar person, the study coordinator imple-
mented all study activities, including data collection. A 
geriatric nurse practitioner (GNP) was available during 
both the nature and music sorting procedures and discussed 
approaches to maintain a calm and comforting environment 
during data collection. The study coordinator had previous 
experience with mental health patients and discussed with 
the GNP any verbal or non-verbal communications by par-
ticipants indicating opposition to participation in study 
activities. These oppositions were interpreted as dissents 
and resulted in a reduced number of participants during the 
music phase of the study (Figure 1).
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Nature image sorting

Nature images were selected using a sort and rank task based 
on Appleton’s prospect refuge theory of landscape prefer-
ence.24 This is an evolutionary theory that sorts landscapes 
into categories of prospect (real or symbolic access to a 
view), refuge (real or symbolic access to shelter from 
threats), and mixed prospect refuge (elements of both pros-
pect and refuge are present in the scene). Images identified to 
category from a previous study on effects of nature images 
on pain12 were used in this study.

The study coordinator used a standardized script to con-
duct the sorting task in a resident-familiar multi-activity 
room in the Memory Care unit. Four tables and chairs were 
arranged along the walls with four 8.5 × 11″ nature images 
lying flat on the surface of each of three tables. Each table 
contained one image representing prospect, refuge, and 
mixed categories, while one category was represented twice 
on each table. The order of images (by category) was rand-
omized for each table. Staff members assisted the study 
coordinator in identifying and transporting the members to 
the sorting room. Upon entering the sorting task room, par-
ticipants were first asked whether they wanted to sit or stand 
at the first table with the nature images. As they were escorted 
from table to table, participants were then asked to pick their 
favorite image out of the four displayed on each table in 
response to the question, “Which image do you like the 
best?” If participants did not respond, they were asked 
“Which image makes you feel happy?” Verbal and non- 
verbal cues were noted based on the participant’s ability to 
communicate. An exploratory aspect of this study involved 
asking the participant whether their preferred image 
reminded them of a specific place from their past and if so, 
to describe that memory. This was done because Alzheimer’s 
patients often retain long-term memory rather than short-
term memory, and if a positive correlation was found, it 

could potentially guide future customized image selection 
for patients.

To maintain consistency for the demented elders, the 
selection process was repeated at the second and third tables 
containing nature images, and then, the preferred images 
from each of the three tables were placed on a fourth table. 
Participants were asked to choose their favorite of the three 
preferred nature images and whether they would like to take 
that image to their room with them. This favorite image was 
then used throughout the nature image intervention phase of 
the study.

Music sorting

In order to maintain consistency for the elders with demen-
tia, the music sorting task took place in the same multi-activ-
ity room on the Memory Care unit using a standardized 
script similar to the one used for nature image sorting. The 
room was set up with one square card table that held a CD 
player and a folder which contained images related to four 
music genres, each with two associated song selections for a 
total of eight songs. The genres included “Popular,” 
“Broadway,” “Big Band,” and “Religious” music. The music 
therapist for the assisted living community recommended 
the genres and song selections based on published research 
regarding music preferences of elders25 and direct knowl-
edge of common music preferences within the community. 
Participants entered the room and were invited to sit or stand 
at the table, and then listen to small sections (usually the cho-
rus) of each song. Verbal and non-verbal cues were noted by 
the study coordinator; these included singing along to the 
song, tapping hands or feet, and nodding head along to 
music. After listening to the two songs from a particular 
genre, participants were asked which song they liked best 
and given some time to respond. If there was no response, 
participants were asked which song made them feel happy. 
Participants were then asked whether the song reminded 
them of a specific time from their past. The process was 
repeated for each of the four genres. After a song was selected 
from the four genres, participants would listen to short seg-
ments of the four chosen songs. Participants were then asked 
to select a favorite song and were provided with a CD con-
taining the complete song to take back to their room.

Intervention activities using preferred nature 
images and music

Intervention activities were conducted one-on-one in the 
resident’s room. In total, 90 min was allowed for each ses-
sion to provide ample time for participants to become reac-
quainted and comfortable with the study coordinator at the 
beginning of each session and to provide time for saying 
good-bye. Part of the session time was used to collect data 
using the Cohen-Mansfield Agitation Inventory (CMAI) and 
the Individualized Dementia Engagement and Activities 

Four weeks of NATURE IMAGE ACTIVITY    
Four weeks of MUSIC ACTIVITY

Group 1= Weeks 1-4; Each person= 1.5 hour weekly session           
Group 2= Weeks 1-4; Each person = 1.5 hour weekly session 

No intervention for four weeks (Wash out) 
Weeks 5-8

Group 2= Weeks 9-12; Each person= 1.5 hour weekly session        
Group 1= Weeks 9-12; Each person = 1.5 hour weekly 
session 

Each 1.5 hour weekly session included: 
One-on-one intervention activity in resident’s room
Study coordinator and participant reacquaint
Assessment at the beginning with CMAI (15 minutes) and the 
end with IDEAS (15 minutes)
60 minutes of activity intervention with nature image or 
music

Figure 1.  Protocol for measuring effects of nature images and 
music on elders with ADOD.
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Scale (IDEAS) at the beginning and end of each session 
which accounted for about 30 min of the 90 min. During the 
approximate 60 min remaining in the intervention session, 
the researcher encouraged the participant to look at and dis-
cuss the preferred nature image or listen to and/or sing along 
with the preferred musical selection. Examples of how the 
study participants interacted with the nature image include 
the participant showing and describing the image to a doll 
she usually carried, showing the image to a staff person stop-
ping by and saying things such as “Come look at this picture, 
isn’t it pretty?,” discussing aspects of the image with the 
study coordinator such as the “long road” or a “large field 
ideal for a horse,” telling stories of climbing the tree in an 
image or of how the tree was in the person’s backyard when 
she was a child, counting the trees in an image, and how the 
image reminded them of the state where they once lived. 
Sometimes participants described items they were seeing in 
the picture, such as alligators, a snake, or a girl, which were 
not actually there.

Measures

CMAI.  Agitation was measured using the CMAI short 
form, which is a 14 question instrument that uses a 5-point 
Likert scale ranging from 1 (never) to 5 (a few times an 
hour or continuous for half an hour or more).26 For the 
short version of the CMAI, inter-rater reliability for three 
sets of raters in three units of a nursing home was as fol-
lows: exact agreement = .82; 0–1 point discrepancy = .93.27 
Inter-rater agreement rates (using 0–1 point discrepancy as 
agreement) averaged .92 among independent ratings of 
activity leaders observing elders in community adult day 
care centers. Analysis of CMAI data can relate to specific 
behaviors of interest, or on four factors of agitation: Factor 
1—physically non-aggressive behaviors, Factor 2—physi-
cally aggressive behaviors, Factor 3—verbally non-
aggressive behaviors, or Factor 4—verbally aggressive 
behaviors.28 For our research, Factor 3 behaviors (aggre-
gate of question 9—constant request for attention or help, 
and question 10—repetitive sentences, calls, questions, or 
words) were most common (Table 4). Scores for Factor 3 
could range from 2 to 10 with higher scores indicating 
more frequent observations of the verbally non-aggressive 
behaviors.

IDEAS.  Engagement was measured using the IDEAS tool, 
which was developed by staff nurses in a long-term care unit 
and GNP-certified nursing faculty using items identified in 
the Dementia Care Mapping literature plus geriatric clinical 
practice experiences. Points are assigned ranging from 1 (no 
to little engagement) to 5 (high engagement) for eight behav-
iors including communication, group activities, individual 
activities, eating, attitude, passive behavior, aggressive 
behavior, and involvement in care. The number of points for 
each behavior is summed for a total score. Scores could 

range from 1 to 40, with higher scores indicating more fre-
quent engagement. Face and content validity of the items 
was determined by registered nurses with multiple years of 
experience working with adults with dementia, two certified 
GNPs with positions in long-term settings, and two geriatric 
faculty with terminal degrees and nationally recognized 
expertise in engagement behaviors and/or care of geriatric 
individuals. This study was the first in which the IDEAS was 
used over a short interval of time versus an extended period 
of time, so no reliability is established.

Montreal Cognitive Assessment.  The Montreal Cognitive 
Assessment (MoCA) has demonstrated high test–retest reli-
ability (correlation coefficient = .92, p < .001) and good inter-
nal consistency (Cronbach’s alpha .83). Content validity was 
established via a close correlation between MoCA and 
MMSE scores.29,30 Participant cognitive functions were 
measured using the Visuospatial/Executive task (clock draw-
ing) and a Memory task (five-word recall) from the MoCA 
inventory. Higher scores on each task indicate higher level 
functioning.

Data collection

Data were collected using two sections of the MoCA (clock 
drawing and five-word recall), 1 week before and 1 week 
after both the nature image and music interventions, each of 
which lasted 4 weeks. Of those 11 participants who com-
pleted the nature image sorting, 9 completed the MoCA tasks 
pre-intervention and 8 completed the tasks post-intervention. 
Of the six participants who completed the music sorting task, 
four completed the MoCA tasks pre-intervention and six 
completed the tasks post-intervention (two of the six partici-
pants did not want to complete the MoCA pre-intervention). 
However, they wanted to listen to the music during the inter-
vention, and when the study coordinator was testing for post-
intervention measurements, they approached her to be 
included in the test. In order to avoid undesirable behavior 
on the unit, they were allowed to be tested resulting in two 
more participants in post-intervention MoCA measures than 
in pre-intervention measures. Minor alterations to the MoCA 
included using a blank sheet of paper for the clock-drawing 
task to provide more space and to eliminate distraction of 
seeing other MoCA tasks.

Data collection with the CMAI and IDEAS occurred at 
the beginning and end of the 90-min weekly sessions held 
during the 4-week intervention periods using nature images 
and music.

Data analysis

Data analysis was completed using IBM SPSS Statistics 
Version 20 (IBM Corp.31). Descriptive statistics were 
employed to analyze these data. Pre- to post-intervention 
results were examined for patterns.
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Results

There were nine participants in the nature image 4-week 
intervention, eight of whom were female. The age of partici-
pants ranged from 71 to 93 years, with mean age equaling 
83.18 years, standard deviation (SD) = 7.65 years. There were 
six participants in the music therapy 4-week intervention, 
five of whom were female. The age of participants ranged 
from 71 to 92 years, with mean age equaling 80.67 years, 
SD = 7.71 years.

Results for the MoCA clock-drawing and memory-recall 
tasks are presented in Tables 1 and 2, respectively. Following 
the nature image intervention, more individuals received a 
higher score of 2 points than 1 point on the clock-drawing 
task, and following the music intervention, more received a 
higher score of 1 point compared to 0 points. For the mem-
ory-recall task, three of nine (33%) scored 2 points or more 
before the nature image intervention as compared to four of 
eight (50%) after the intervention. Before the music inter-
vention, none of the four participants scored 2 points or more 
as compared to two of six (33%) scoring in this range after 
the intervention.

With the IDEAS tool, a higher score indicates that an 
individual is more engaged. When comparing average scores 
of participants before and after both the 90-min nature image 
and 90-min music interventions, we found improvements 
each of the 4-weeks (Table 3).

High-CMAI scores indicate higher frequency of agitated 
behaviors. For this study, verbally non-aggressive behaviors, 

as assessed by questions 9 and 10, showed mixed results 
(Table 4). Scores declined (improved) from pre- to post-inter-
vention in weeks 1 and 3 of the nature image intervention and 
improved in weeks 1 and 4 of the music intervention.

Discussion

Older adults with ADOD are characterized by several symp-
toms, most notably, memory impairment and cognitive 
decline, as well as disengagement or neurobehavioral prob-
lems (e.g. hyperactivity, inappropriate affect, and aggres-
sion).32 Our exploratory study sought to develop a 
methodology for use of approaches with nature images and 
music that may be used with ADOD patients to increase 
engagement and reduce disordered behaviors such as agita-
tion. Music and nature images are effective positive distrac-
tions for reducing anxiety or stress using environmental 
features or conditions33 as nature images have proven effec-
tive in reducing stress in healthcare settings12,34 and con-
trolled laboratory settings17,18 plus the use of preferred music 
has shown to be effective in reducing agitation and improv-
ing mood during bathing.11

Our work with using approaches such as nature images and 
music has promise for increasing ADOD patient engagement 
and reducing disordered behaviors. For example, the nature 
image facilitated conversations with patients who referred to 
aspects of the image and recalled memories from their child-
hood or a region of the country. We hypothesize that the nature 
images and music listening improved engagement and 

Table 1.  MoCA clock-drawing results.

Score Nature image frequency (%) Music frequency (%)

  Pre-intervention 
(n = 8)

Post-intervention 
(n = 8)

Pre-intervention 
(n = 4)

Post-intervention 
(n = 5)

0 4 (50.0) 4 (50.0) 2 (50.0) 2 (40.0)
1 2 (25.0) 1 (12.5) 2 (50.0) 3 (60.0)
2 1 (12.5) 2 (25.0) 0 (0.0) 0 (0.0)
3 1 (12.5) 1 (12.5) 0 (0.0) 0 (0.0)

MoCA: Montreal Cognitive Assessment.

Table 2.  MoCA memory-recall results.

Score Nature image frequency (%) Music frequency (%)

  Pre-intervention 
(n = 9)

Post-intervention 
(n = 8)

Pre-intervention 
(n = 4)

Post-intervention 
(n = 6)

0 4 (44.4) 3 (37.5) 3 (75.0) 4 (66.7)
1 2 (22.2) 1 (12.5) 1 (25.0) 0 (0.0)
2 2 (22.2) 1 (12.5) 0 (0.0) 1 (16.7)
3 1 (11.1) 1 (12.5) 0 (0.0) 0 (0.0)
4 0 (0.0) 2 (25.0) 0 (0.0) 0 (0.0)
5 0 (0.0) 0 (0.0) 0 (0.0) 1 (16.7)

MoCA: Montreal Cognitive Assessment.
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provided environmental positive distractions31 that alleviated 
some of the boredom, sensory deprivation, and disengagement 
found to be underlying determinants of disordered behavior.4

Limitations

Limitations to the study included a small sample size, which 
reduced the ability to determine statistical significance as well 
as a lack of a control group or random assignment. In addition, 
approximately half of the participants were regularly involved 
in weekly music therapy sessions (some groups, some 1:1). A 
control group could have differentiated between the effect of 
the music listening and nature image interventions delivered 
by a graduate student from that of a graduate student simply 
engaging in conversation. Another limitation involved the 
sorting tasks. Although 11 of the 13 assented participants were 
able to successfully complete the nature image sorting task, 2 
participants were unable to complete (dissented) because upon 
entering the sorting room they became visibly anxious and 
agitated with one stating, “What is this room?” Although these 
two participants had minimal verbal communication, both 
participants clearly indicated that they wanted to leave the 
room. Staff members differed on explanations for the partici-
pants’ distress including the images themselves created too 
much stimuli for the participants, the sorting task itself was 
too complicated, and the room was not a familiar place for the 
participants, even though it was used in the study, because it 
was frequently used by Memory Care residents for other activ-
ities. Possibly, the nature image sorting could have been con-
ducted in the resident’s room, so the participant could stay in 
their familiar environment.

As with the nature image sorting, participants sorting 
musical selections appeared cautious of the room containing 
a single table and chairs with many stating, “What is this 

room?” Another barrier to the music sorting task was the 
amount of time required for the task which was 20–30 min, 
longer than the average time of 10–15 min to complete the 
nature image sorting task. Participants demonstrated diffi-
culty with focusing on a task for this longer period of time by 
stating that they had to leave the room and becoming rest-
less. They also appeared to have some trouble focusing on 
and remembering the specific songs played. This was par-
ticularly evident during the music selection task in which 
participants chose one of four songs within their initially 
preferred genre selection. Participant’s non-verbal cues, 
facial expressions, singing along, and tapping to music 
would show clear preference for one song, and yet the final 
selection might be another song. We recommend investing 
time in getting input from family and friends, or from social 
work, music therapy, or recreation staff,11 to determine pre-
ferred music genres or songs in order to avoid using a sorting 
process.

Conclusion

Since both interventions showed promise for improving 
engagement and reducing disordered behaviors of residents 
with ADOD and require easily obtained and low-cost materi-
als, these researchers believe that they could easily be imple-
mented after minimal training in an institutional setting by 
formal caregivers as well as in a home setting by an informal 
caregiver. By improving engagement and reducing disordered 
behaviors, we believe that these types of interventions could 
potentially enhance the quality of life for the care recipient as 
well as the caregiver. In addition, there is potential to reduce 
the cost of medications used in institutional settings to attempt 
control of dementia-related undesirable behaviors. Clinical 
applications of the results could include the 

Table 3.  IDEAS scores: mean (standard deviation).

Intervention Week 1 Week 2 Week 3 Week 4

Nature image 
(n = 9)

Pre-intervention 26.8 (4.12) 27.0 (4.97) 26.8 (2.44) 27.6 (2.09)
Post-intervention 28.3 (4.06) 28.7 (4.64) 27.8 (2.64) 28.3 (3.00)

Music  
(n = 4, 5, 6)a

Pre-intervention 26.5 (2.74) 26.2 (3.60) 23.8 (2.06) 22.8 (3.90)
Post-intervention 28.2 (2.79) 28.0 (2.45) 25.3 (2.75) 23.8 (4.44)

IDEAS: Individualized Dementia Engagement and Activities Scale.
aMusic sample sizes: weeks 1 and 2, n = 6; week 3, n = 4; week 4, n = 5.

Table 4.  CMAI verbally non-aggressive behaviors (Q9 and Q10): mean (standard deviation).

Intervention Week 1 Week 2 Week 3 Week 4

Nature image 
(n = 9)

Pre-intervention 4.11 (2.67) 3.67 (2.06) 3.78 (2.11) 4.78 (2.05)
Post-intervention 3.11 (1.76) 3.89 (2.15) 3.67 (2.24) 4.78 (2.54)

Music  
(n = 4, 5, 6)a

Pre-intervention 3.00 (1.55) 3.33 (2.16) 2.50 (1.00) 2.20 (0.45)
Post-intervention 2.83 (1.60) 3.33 (1.21) 2.75 (1.50) 2.00 (0.00)

CMAI: Cohen-Mansfield Agitation Inventory.
aMusic sample sizes: weeks 1 and 2, n = 6; week 3, n = 4; week 4, n = 5.
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ability of healthcare providers to offer practical suggestions to 
caregivers on how they might better manage disordered 
behaviors of their care recipient with dementia. Sets of nature 
images could be provided to the caregiver with simple instruc-
tions on how to show each image to the care recipient as a way 
to prompt discussion and/or engagement. Caregivers might 
also be directed on how to access popular songs of the years 
when their care recipient was a young adult or a child as these 
often seem to stimulate long-term memory and engagement. 
One of our authors has found that Sunday school songs popu-
lar when care recipients were children were also effective in 
improving engagement. Since care recipient behavioral and 
psychiatric symptoms can reduce caregiver’s quality of life35 
and increase risk of institutionalization,36 helping caregivers 
enhance engagement and reduce disordered behaviors of their 
care recipient can improve chances that the care recipient can 
stay in the home longer and reduce costs of institutional care. 
In summary, we agree with authors of a recent literature 
review of 18 studies that multisensory stimulation environ-
ments produce immediate positive effects on the behavior and 
mood of people with dementia37 and support that more stand-
ardized methodological protocols are needed.38

Acknowledgements

Questions regarding how research materials may be accessed can 
be directed to the first author (J.E.).

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for 
the research, authorship, and/or publication of this article: The study 
described in this article was funded by the Institute for the 
Advancement of Health Care, a South Carolina collaboration between 
the Greenville Health System, Clemson University, and the University 
of South Carolina. The sponsor did not have any role in the study 
design, collection, analysis, and interpretation of data; writing of the 
report; or the decision to submit the article for publication.

References

	 1.	 Gerdner L. Top cited papers in international psychogeriatrics: 
4. Effects of individualized vs. classical “relaxation” music on 
the frequency of agitation in elderly persons with Alzheimer’s 
disease and related disorders. Int Psychogeriatr 2009; 21(4): 
667–671. DOI: 10.1017/S1041610209008771.

	 2.	 Gandy S and DeKosky S. Toward the treatment and preven-
tion of Alzheimer’s disease: rational strategies and recent 
progress. Annu Rev Med 2013; 64: 367–383. DOI: 10.1146/
annurev-med-092611-084441.

	 3.	 Middleton L and Yaffe K. Promising strategies for the preven-
tion of dementia. Arch Neurol 2009; 66(10): 1210–1215. DOI: 
10.1001/archneurol.2009.201.

	 4.	 Cohen-Mansfield J, Libin A and Marx M. Nonpharmacological 
treatment of agitation: a controlled trial of systematic  

individualized intervention. J Gerontol A Biol Sci Med Sci 
2007; 62(8): 908–916.

	 5.	 Devanand D and Schultz S. Consequences of antipsychotic 
medications for the dementia patient. Am J Psychiatry 2008; 
168(8): 767–769. DOI: 10.1176/appi.ajp.2011.11040629.

	 6.	 Olazarán J, Reisburg B, Clare L, et  al. Nonpharmacological 
therapies in Alzheimer’s disease: a systematic review of effi-
cacy. Dement Geriatr Cogn Disord 2010; 30: 161–178. DOI: 
10.1159/000316119.

	 7.	 Ridder H, Wigram T and Ottesen A. A pilot study on the 
effects of music therapy on frontotemporal dementia—devel-
oping a research protocol. Nord J Music Ther 2009; 18(2): 
103–132. DOI: 10.1080/08098130903062371.

	 8.	 Zec R and Burkett N. Non-pharmacological and pharmaco-
logical treatment of the cognitive and behavioral symptoms of 
Alzheimer disease. NeuroRehabilitation 2008; 23: 425–438.

	 9.	 Clark M, Lipe A and Bilbrey M. Use of music to decrease 
aggressive behaviors in people with dementia. J Gerontol 
Nurs 1998; 24(7): 10–17.

	10.	 Cohen-Mansfield J. Conceptualization of agitation: results 
based on the Cohen-Mansfield Agitation Inventory and the 
Agitation Behavior Mapping Instrument. Int Psychogeriatr 
1996; 8(3): 309–315.

	11.	 Ray KD and Fitzsimmons S. Music-assisted bathing: making 
shower time easier for those with dementia. J Gerontol Nurs 
2014; 40(2): 9–13.

	12.	 Ulrich RS. Effects of healthcare design on wellness: theory 
and recent scientific research. In: Marberry S (ed.) Innovations 
in healthcare design: selected presentations from the first five 
symposia on healthcare design. New York, NY: Van Nostrand 
Reinhold, 1995, pp. 88–104.

	13.	 Vincent E, Battisto D, Grimes L, et al. The effects of nature 
images on pain in a simulated hospital patient room. HERD 
2010; 3(3): 42–55.

	14.	 Ulrich R. View through a window may influence recovery 
from surgery. Science 1984; 224(4647): 420–421.

	15.	 Verderber S. Dimensions of person-window transactions in 
the hospital environment. Environ Behav 1986; 18(4): 450–
466.

	16.	 Frumkin H. Beyond toxicity: human health and the natural 
environment. Am J Prev Med 2001; 20(3): 234–240.

	17.	 Frumkin H. Health and nature: new challenges for health 
promotion. Health Promot Int 2003; 18(3): 173–175. DOI: 
10.1093/heapro/dag012.

	18.	 Kjellgren A and Buhrkall H. A comparison of the restorative 
effect of a natural environment with that of a simulated natu-
ral environment. J Environ Psychol 2010; 30: 464–472. DOI: 
10.1016/j.jenvp.2010.01.011.

	19.	 Gladwell V, Brown D, Barton J, et al. The effects of views of 
nature on autonomic control. Eur J Appl Physiol 2012; 112: 
3379–3386. DOI: 10.1077/s00421-012-2318-8.

	20.	 Kolanowski A, Buettner L, Litaker M, et  al. Factors that 
relate to activity engagement in nursing home residents. Am J 
Alzheimers Dis Other Dement 2006; 21(1): 15–22.

	21.	 Hasselkus B and Murray B. Everyday occupation well-being. 
Identity: the experience of caregivers in families with demen-
tia. Am J Occup Ther 2007; 61(1): 9–20.

	22.	 Clair A. The effects of music therapy on engagement in fam-
ily caregiver and care receiver couples with dementia. Am J 
Alzheimers Dis Other Dement 2002; 17(5): 286–290.



8	 SAGE Open Medicine

	23.	 Gamble K, Howard J and Howard D. Not just scenery: 
viewing nature pictures improved executive attention in 
older adults. Exp Aging Res 2014; 40(5): 513–530. DOI: 
10.1080/0361073X.2014.956618.

	24.	 Appleton J. The experience of landscape. New York: John 
Wiley & Sons, 1996.

	25.	 VanWeelden K and Cevasco AM. Geriatric clients’ prefer-
ences for specific popular songs to use during singing activi-
ties. J Music Ther 2009; 46(2): 147–159.

	26.	 Cohen-Mansfield J. Instructions for the Cohen-Mansfield 
Agitation Inventory, 1991, http://www.dementia-assessment.
com.au/symptoms/cmai_manual.pdf

	27.	 Werner P, Cohen-Mansfield J, Koroknay V, et al. The impact 
of a restraint-reduction program on nursing home residents. 
Geriatr Nurs 1994; 15(3): 142–146.

	28.	 Cohen-Mansfield J, Werner P, Watson V, et  al. Agitation 
in participants of adult day care centers: the experiences of 
relatives and staff members. Int Psychogeriatr 1995; 7(3):  
447–458.

	29.	 Montreal Cognitive Assessment (Version 7.1 Original 
Version), www.mocatest.org

	30.	 Nasreddine ZS, Phillips NA, Bédirian V, et al. The Montreal 
Cognitive Assessment, MoCA: a brief screening tool for mild 
cognitive impairment. J Am Geriatr Soc 2005; 53(4): 695–699.

	31.	 Statistics, IBM SPSS. IBM SPSS Statistics for Windows, 
Version 20.0. Armonk, NY: IBM Corp, 2011.

	32.	 www.alz.org/care/alzheimers-dementia-stages-behaviors.asp 
(accessed 10 February 2014).

	33.	 Ulrich R. Wellness by design: psychologically supportive 
patient surroundings. Group Pract J 1991; 40(4): 10–19.

	34.	 Ulrich R and Gilpin L. Healing arts: nutrition for the soul. In: 
Frampton SB, Gilpin L and Charmel PA (eds) Putting patients 
first. San Francisco, CA: Jossey-Bass Publishers, 2003, pp. 
117–146.

	35.	 Ornstein K and Gaugler JE. The problem with “problem 
behaviors”: a systematic review of the association between 
individual patient behavioral and psychological symptoms and 
caregiver depression and burden within the dementia patient-
caregiver dyad. Int Psychogeriatr 2012; 24(10): 1536–1552. 
DOI: 10.1017/s1041610212000737.

	36.	 Gaugler JE, Wall MM, Kane RL, et  al. The effects of inci-
dent and persistent behavioral problems on change in car-
egiver burden and nursing home admission of persons with 
dementia. Med Care 2010; 48(10): 875–883. DOI: 10.1097/
MLR.0b013e3181ec557b.

	37.	 Brodaty H, Green A and Koschera A. Meta-analysis of psy-
chosocial interventions for caregivers of people with demen-
tia. J Am Geriatr Soc 2003; 51(5): 657–664.

	38.	 Sanchez A, Millan-Calenti JC, Lorenzo-Lopez L, et  al. 
Multisensory stimulation for people with dementia: a review 
of the literature. Am J Alzheimers Dis Other Dement 2012; 
28(1): 7–14.

http://www.dementia-assessment.com.au/symptoms/cmai_manual.pdf
http://www.dementia-assessment.com.au/symptoms/cmai_manual.pdf
www.mocatest.org
www.alz.org/care/alzheimers-dementia-stages-behaviors.asp



