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Abstract

The purpose of this study was to determine the impact 
of sensory garden interventions on agitation and qual-
ity of life for people with dementia. The sensory garden 
consisted of plants that stimulated all the senses. Four 
people diagnosed with dementia residing in assisted liv-
ing participated in the multiple treatment single-subject 
design (A1-B-BC-A2) study. Baseline phase A1 lasted two 
weeks, intervention B and BC were four weeks each, and 
return to baseline A2 was two weeks, for a total of 12 
weeks. Intervention B was an indoor sensory garden, and 
intervention BC was an approximated outside sensory 
garden. The Agitated Behavior Mapping Instrument, Co-
hen-Mansfield Agitation Inventory, and Dementia Qual-
ity of Life-Proxy were used to collect data. Data revealed 
positive trends following the sensory garden interven-
tions on decreasing agitation and improving quality of 
life. Intervention B worked best for two participants and 
intervention BC for the remaining two participants. Ap-
plications to recreational therapy practice are provided.
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Introduction
Dementia is a neurocognitive disorder primarily consisting of progressive cogni-

tive decline (Tortosa-Martinez & Yoder, 2015). Dementia typically affects people later 
in life but may also start earlier (Tortosa-Martinez & Yoder, 2015). There is an increas-
ing number of people living over the age of 65 years, and therefore an expected rise in 
the current population of people living with dementia. There are approximately 35.6 
million people in the world living with dementia, and the number is doubling every 20 
years (Prince, Bryce, Albanese, Wimo, Ribeiro, & Ferri, 2013). 

The effects of dementia are varied and dramatic. Dementia-related cognitive de-
cline includes difficulty with memory, executive functioning, attention, and indepen-
dence (Buettner, Lundegren, Lago, Farrell, & Smith, 1996; Tortosa-Martinez & Yoder, 
2015). This decline hinders the ability to participate in work, community life, and so-
cializing (Buettner et al., 1996; Buettner & Kolanowski, 2003). In the later stages of de-
mentia, individuals may experience agitation and disruptive behaviors (Kales, Gitlin, 
& Lyketsos, 2015), which may lead to removal from activities, isolation, and additional 
hospitalizations (Buettner et al., 1996; Kales et al., 2015). 

There is currently no cure for dementia (Buckley & Salpeter, 2015; Grand, Caspar, 
& MacDonald, 2011). Pharmacological treatments available (such as Cholinesterase 
inhibitors and atypical antipsychotics) are not recommended for most people with 
dementia, as the short-term gains do not outweigh the negative side effects (Buckley 
& Salpeter, 2015; Reus et al., 2016). Therefore, the most common and recommended 
treatments for people with dementia are nonpharmacological (Grand, Caspar, & Mac-
Donald, 2011; Kales et al., 2015; Reus et al., 2016; Salzman et al., 2008), and include 
environmental adaptations, caregiver training, and psychosocial interventions (Bar-
ton, Ketelle, Merrilees, & Miller, 2016; Buettner, Fitzsimmons, & Atav, 2006; Dyer, Har-
rison, Laver, Whitehead, & Crotty, 2018; Grand et al., 2011; McDermott et al., 2018; 
Moniz Cook, De Vugt, Verhey, & James, 2012; Salzman et al., 2008). 

The practice of recreational therapy (RT) may provide numerous benefits for a 
person with dementia. In a large efficacy study of RT (Buettner et al., 2006), the RT 
interventions were efficacious for disruptive behaviors more so than medications in-
tended for disruptive behaviors (Buettner et al., 2006). One intervention appropriate 
for use in RT is a sensory garden, a garden that is used to stimulate touch, taste, sight, 
smell, and hearing (Gonzalez & Kirkevold, 2014). When a person engages all their 
senses, they are brought into the moment because of the focused attention on their cur-
rent environment and actions, which leads to fulfilling their psychological needs. For 
people with dementia, horticulture activities are shown to improve overall well-being, 
increase engagement in activities, decrease disruptive behaviors, and increase positive 
affect (Barnicle & Midden, 2003; Detweiler, Murphy, Myers, & Kim, 2008; Gigliotti & 
Jarrott, 2005; Gigliotti, Jarrott, & Yorgason, 2004; Hall, Mitchell, Webber, & Johnson, 
2016; Heliker, Chadwick, & O’Connell, 2001; Jarrott, Kwack, & Relf, 2002). 

Two theories provide support for using a sensory garden intervention in RT prac-
tice. First, the Theory of Personhood states that a person with dementia struggles to 
maintain their intersubjectivity (i.e., ability to understand oneself based on how oneself 
relates to people and they relate to oneself), therefore losing their personhood (Kit-
wood, 1992). This theory further states that to reclaim their intersubjectivity, a person 
with dementia needs to fulfill the psychological needs of comfort, attachment, inclu-
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sion, occupation, and agency (Kaufman, 2016; Kitwood, 1992; 1997). The Theory of 
Supportive Gardens states that the four main functions of a garden in a healthcare 
setting are to provide stress relief and restoration through a sense of control, social 
support, physical movement and exercise, and access to nature and other positive dis-
tractions (Ulrich, 1999). These theories work together to support the concept of using 
a sensory garden. A garden is an essential environment to experience comfort, attach-
ment to leisure interests, inclusion into social interactions and activities, and a sense of 
agency from being able to make the choice to seek a temporary escape from the health-
care setting (Gigliotti et al., 2004; Gigliotti & Jarrott, 2005; Hall et al., 2016; Jarrott et 
al., 2002). When a person with dementia experiences comfort, attachment, inclusion, 
and agency they will likely experience a higher level of intersubjectivity and overall 
improved well-being (Kaufman, 2016; Kitwood, 1992; 1997). Therefore, the purpose of 
this study was to determine the impact of sensory gardens on people with dementia, 
specifically their agitation and quality of life. 

Methods
This study was approved by the local institutional review board. A multiple treat-

ment single-subject design (A1-B-BC-A2) was used to examine the impact of utilizing 
a sensory garden intervention on agitation and quality of life in people with dementia. 
Multiple treatment design enabled the researcher to isolate the independent variable 
to determine it as the source of experimental results ensuring the validity of results 
(Barlow, Nock, & Hersen, 2009). In the A1-B-BC-A2 design of this study, A1 was the 
baseline, B was an intervention, and BC was the same intervention with only one vari-
able different than B, followed by return to baseline A2. 

Procedure
To participate in the study, individuals must have met the following inclusion cri-

teria: 1) have a diagnosis of dementia, 2) have an identified current or previous interest 
in gardening, 3) be stable on current medications, and 4) have five documentations of 
disruptive behavior and/or a period of agitation by a formal caregiver within the past 
two weeks. Potential participants were excluded from the study if there was a known 
reason they would be unable to participate in sessions three times a week. 

This study was conducted at a continuing care retirement community in the mem-
ory care center. This facility utilizes the Positive Approach to Care™ by Teepa Snow to 
provide their care, focusing on adapting to a person with dementia’s individual needs 
and using their remaining strengths (Teepa, 2018). The Activities Coordinator identi-
fied six residents who fulfilled the inclusion criteria and were interested in participat-
ing. They then handed or mailed an informed consent letter to the resident’s family to 
obtain family consent. Then residents, with family consent, were asked if they would 
want to participate in a sensory garden for eight weeks to potentially reduce agitation 
and improve quality of life. Of the six people approached to be in the study, four indi-
viduals assented and their families consented.

Intervention
Participants were in baseline A1 for two weeks, followed by intervention B for four 

weeks, then intervention BC for four weeks, and lastly they were in return to baseline 
A2 for two weeks. Interventions lasted 30-45 minutes three times a week. The only dif-
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ference between intervention B and BC was the setting of the intervention. All inter-
vention B and BC sessions were the same and in the mid-morning.

Intervention B, the indoor sensory garden, was held in the dining room/common 
area on the first floor of the memory care center. On a typical day, there were people 
walking around, dishes being washed in the nearby kitchen, and the television on in 
the living room about 15 feet away. The sensory garden was on top of a dining table so 
that participants could sit and participate in the indoor sensory garden. The approxi-
mated outdoor sensory garden also took place in the dining room/common area on 
the first floor of the memory care unit. An approximated outdoor sensory garden was 
used instead of an outdoor sensory garden because of a delay in the start of the study 
that led to outside temperatures too cold for participants to go outside and garden. The 
indoor sensory garden was modified into an approximated outdoor sensory garden by 
creating an environment secluded from the daily activities in the common area. This 
was done by having a canopy tent with curtains separate the sensory garden from the 
common area visually as well as aid in dampening sounds. The approximated outdoor 
sensory garden was constructed by a wall of windows to allow natural light in and to 
provide nature views. The combination of removing the participants from their typi-
cal environment into the bright light approximated an outdoor sensory garden with 
nature views and fewer distractions and was determined to be the best approach to 
mimic an outdoor scenario. 

When participants arrived at the intervention location, the researcher greeted 
each resident followed by a reminder that they would be participating in a sensory 
garden for the next 30-45 minutes. The researcher invited participants to engage with 
the plants in the sensory garden going through all the senses with the plant in front of 
them and then switching plants until everyone had interacted with each plant at least 
once. For example, with the rosemary plant, participants were asked what the plant re-
minded them of and given examples such as a tree, Christmas, and cooking. Then they 
were asked what it felt like (bristly, crinkly, rough, or smooth), if the smell was remi-
niscent of anything familiar, how it felt to their hand, and if the taste was familiar. The 
order of senses for each session was sight, touch, smell, sound, and taste. Sometimes 
participants would share stories of a memory associated with a plant during the ses-
sion. After going through all the senses, the researcher then thanked the participants 
for their participation and helped them get to their next activity or desired location.  

The sensory garden consisted of Cilantro (Coriandrum sativum), Simpson Elite 
Lettuce (Lactuca sativa ‘Simpson Elite’), Patriot Hosta (Hosta ‘Patriot’), Rosemary (Ros-
marinus officinalis), Red Giant Mustard (Brassica juncea ‘Red Giant’), Yellow Mums 
(Chrysanthemum spp.), and Dracaena (Dracaena deremensis). These plants were se-
lected to prevent poisoning from accidental ingestion and stimulate touch, taste, sight, 
smell, and hearing. The sensory garden was contained in pots, so the same sensory 
garden was used for both intervention B and BC.

Data Collection
Demographics. Demographic information, such as age, gender, race, and diagno-

ses was obtained about the participants in this study from the nursing home’s records 
and family members. Additionally, the researcher became familiar with the partici-
pants prior to the start of the study by volunteering at the nursing home in the weeks 
before the study.
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Agitation. Agitation was measured using the Agitated Behavior Mapping Instru-
ment (ABMI) and the Cohen-Mansfield Agitation Inventory (CMAI). The ABMI as-
sessed agitation for each session and the CMAI assessed agitation over the time span 
of two weeks. 

Agitated Behavior Mapping Instrument. The purpose of using the Agitated Be-
havior Mapping Instrument (ABMI) was to investigate if disruptive behavior was im-
pacted by the study and if it was the indoor (intervention B) or the approximated out-
door sensory garden (intervention BC) that impacted behavior most. This assessment 
has six sections: behavior, direction and social environment, sleep pattern, location of 
subject, activity, and environment. This study used the behavior section of the ABMI. 
The ABMI behavior section was used to measure the number of times verbal non-
aggressive behavior, physical non-aggressive behavior, verbal aggressive behavior, and 
physical aggressive behavior occurred in participants as observed by the researcher 
during a three-minute window. Thirty different observable behaviors listed on the 
ABMI were recorded in these categories over the three minutes and then totaled. All 
observable behaviors on the ABMI had been found to have an average interrater reli-
ability of 0.93 (Cohen-Mansfield, Werner, & Marx, 1989).

During baseline phases A1 and A2, participants were unobtrusively observed 
(standing out of line of sight and not directing their behavior) three days a week with 
three observational periods a day 30 minutes apart during the same time frame as the 
intervention was conducted. Having the observations three times a day at the same 
time as intervention phases B and BC was to ensure environmental variables are the 
same or similar to get the most accurate representation of the participant in daily life. 
During intervention phases B and BC, ABMI observations were recorded 30 minutes 
prior to the intervention, during the intervention, and 30 minutes after the interven-
tion. Inter-rater reliability between the researcher and research team members was 
found to be 0.94.

Cohen-Mansfield Agitation Inventory. The Cohen-Mansfield Agitation Inventory 
(CMAI) is used to assess the frequency of agitated behavior in older adults (Cohen-
Mansfield, Marx, & Rosenthal, 1989). The CMAI short form was used to measure the 
frequency of agitated behaviors over the past two weeks for each participant. The short 
form was chosen because it has 14 items in comparison to 29 on the long form and only 
takes 10 minutes to complete thereby reducing caregiver strain (Cohen-Mansfield, 
Marx et al., 1989). The CMAI scores were recorded every two weeks by interviewing a 
caregiver of each participant. The CMAI short form has 14 items of agitated behavior 
that can be marked one to five in frequency over the past two weeks with one being 
never and five very frequent. The CMAI short form has an inter-rater reliability of 
exact agreement = .82; and 0-1 point discrepancy = .93 (Werner, Cohen-Mansfield, 
Koroknay, & Braun, 1994).

Quality of Life. The Six-Item Screener was used to determine the cognitive abili-
ties of participants to then select the appropriate quality of life assessment. Quality 
of life was assessed using the Dementia Quality of Life-Proxy. All participants were 
assessed using the Proxy version of the Dementia Quality of Life assessment due to 
cognitive impairments that limited their ability to self-report quality of life. 

Six-Item Screener. The Six-Item Screener (SIS) was used to determine the appro-
priate quality of life assessment for a participant based on their cognitive abilities. It is 
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used to screen for cognitive impairment (Callahan, Unverzagt, Hui, Perkins, & Hend-
rie, 2002). A score of four or less indicated the need to employ the Dementia Quality of 
Life-Proxy, in which a proxy provided an assessment of the study participant’s quality 
of life due to the presence of cognitive impairment. The SIS asks for test takers to recall 
three items and for three temporal orientations: day of week, month, and year (Cal-
lahan et al., 2002). This assessment was selected because it is unobtrusive, short (1-2 
minutes), and is considered the gold standard diagnosis of dementia (Callahan et al., 
2002). The SIS was scored by summing up the correct responses, with a score range of 
zero to eight. The SIS score was noted on the demographic information template for 
each participant. All participants scored a four or less on the SIS meaning the Demen-
tia Quality of Life-Proxy was used to assess quality of life for all participants (Callahan 
et al., 2002). 

Dementia Quality of Life/ Dementia Quality of Life-Proxy. Dementia Quality of 
Life (DEMQOL) questionnaire is used to measure health-related quality of life for peo-
ple with dementia (Smith et al., 2005). This study used this assessment to analyze qual-
ity of life. The DEMQOL is only recommended for people with dementia who score 
above a four on the SIS, below a four the Dementia Quality of Life-Proxy (DEMQOL-
Proxy) should be administered. All participants were assessed with the DEMQOL-
Proxy. It utilizes the same conceptual framework as the DEMQOL but has 31 items 
instead of 28 and is conducted by interviewing a caregiver of the person with dementia. 
The DEMQOL-Proxy was scored one to four with one being a lot and four not at all, 
except for items with asterisks, which are to be reverse scored (Smith et al., 2005). 
Once totaled, the higher the score, the better the quality of life (Smith et al., 2005). This 
DEMQOL-Proxy was shown to have internal consistency reliability of 0.87 for people 
with mild to moderate dementia and 0.92 with severe dementia and test-retest reli-
ability of 0.67 for mild to moderate dementia and 0.84 for severe dementia (Smith et 
al., 2005). Caregivers were interviewed at the end of every week by the researcher or a 
research assistant for the DEMQOL-Proxy following the guidelines in the interviewer 
manual (Smith et al., 2005). 

Data Analysis
General considerations. Demographic data were analyzed using descriptive sta-

tistics and frequencies. Using the guidelines from Tawney and Gast (1984), data from 
assessments were analyzed qualitatively by visually comparing line graphs of ABMI 
observations, CMAI scores, and DEMQOL-Proxy scores. Using line graphs, data were 
visually analyzed by looking at the change between phase, and within phases to de-
termine if an intervention was effective or not effective based on data points either 
increasing (quality of life) or decreasing (agitation) when starting a new phase and 
throughout a phase. For people with dementia, decline in quality of life and an increase 
in agitation is expected with the progression of the condition, therefore no change in 
scores/observations during either intervention B or BC was determined effective.

The goal of this study was to determine the impact of a sensory garden on dis-
ruptive behaviors and quality of life for people with dementia. By looking at the type 
of disruptive behaviors and during what phase they occur the most and least it may 
be determined if interventions were beneficial to participants, and if one intervention 
worked better than the other. It was also determined if the interventions have effects 
lasting over two weeks as indicated by visual analysis. 
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Agitation.
ABMI. The behavior section of the ABMI was analyzed based on the sub-types 

of agitated behavior: verbal non-aggressive behavior, physical non-aggressive behav-
ior, verbal aggressive behavior, and physical aggressive behavior. Each participant had 
three different observational periods per a session day. Individual items on the ABMI 
were averaged across the three observational times each session day. These item aver-
ages were then summed for the sub-types of behaviors to represent that behavior for 
the session day. The average of the three observations each day for each four sub-types 
of behavior were graphed for each participant and analyzed using visual analysis.

The ABMI assessment was the only assessment with missing data due to partici-
pants not present during an observational period. Missing data were assumed to be 
missing at random with multivariate normality and were handled using Full Informa-
tion Maximum Likelihood (FIML). FIML takes into consideration all the data when 
running the likelihood function. The AMBI behavior section for all participants were 
inputted into Microsoft Excel with each of the thirty items from every observational 
window in its own cell. Splitting the data by items instead of averages reduced the 
potential for error. Once FIML was conducted, data analysis was conducted visually. 

CMAI. The CMAI short form was scored for each factor: aggressive behavior, 
physically nonaggressive behavior, and verbally aggressive behavior and then averaged. 
CMAI scores were then graphed for each participant to give a visual representation of 
the data. The lower the score the less agitation they experienced in the past two weeks. 
These scores were used to see if the intervention influences the participants outside of 
the intervention time frame when the researcher could not observe the participants. 
The graphs were then used to visually analyze data to determine clinical significance.

Quality of Life.
The DEMQOL-Proxy. DEMQOL-Proxy scores for each week were placed onto a 

line graph for each participant to determine the impact of the study on quality of life 
of participants and if intervention B or BC resulted in significant increases. The higher 
the score the greater quality of life for the participant. The graphs were then used to 
visually analyze data to determine clinical significance.

Results
Four participants completed the 12-week study. They all lived in the memory care 

unit of a continuum of care retirement center and had a previous interest in gardening 
as identified by the Activities Coordinator. 

Participants
“Daisy,” a 77-year-old white female, had diagnoses of dementia, a previous infec-

tious gastroenteritis diagnosis, and colitis unspecified. She scored a zero on the SIS 
assessment, indicating a substantial cognitive impairment. For most of her adult life, 
“Daisy” gardened and would use the things she grew to help feed her family, as stated 
by her daughter in passing one day. Her daughter regularly visited her and was sup-
portive of her participating in the sensory garden as indicated by encouraging “Daisy” 
to come to groups. “Daisy” rarely talked but would contribute to discussions occasion-
ally and would make many facial expressions that corresponded with the conversation.

“Barbara,” a 95-year-old white female, had a diagnosis of unspecified dementia 
and delirium. She scored a zero on the SIS assessment, indicating a substantial cog-
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nitive impairment. “Barbara” had a hard time hearing and wearing her hearing aids 
would lead to more agitation, it was observed that she regularly touched them and said 
they were falling out when they were not. She had a hard time hearing, but would regu-
larly talk at people about church or being a good person. Before living in the memory 
care unit, she was socially active in her church and the care staff reported that she 
enjoyed gardening as a hobby. “Barbara” stated she enjoyed growing pretty plants to 
look at and admire. 

“Edith,” a 92-year-old white female, had diagnoses of mild cognitive impairment, 
hypertension, vitamin D deficiency, and unspecified atrial defibrillation. She scored a 
two on the SIS assessment, indicating a significant cognitive impairment. She would 
often get disoriented and believe it was the incorrect day or year and would state that 
she was waiting for someone who was supposed to come and would stay in her room 
instead of interacting with other residents. “Edith” stated multiple times that she want-
ed to participate more in group activities. “Edith” described helping her mother in the 
garden and reported that she continued to garden as an adult.

“Cora,” a 95-year-old white female, had diagnoses of Alzheimer’s, familial hyper-
cholesterolemia, muscle weakness, vitamin D deficiency unspecified, and major de-
pressive disorder-recurrent unspecified. She scored a three on the SIS assessment, in-
dicating a significant cognitive impairment. “Cora” regularly talked to people, however, 
she would get easily frustrated when she was not allowed to go somewhere. “Cora” 
frequently stated that she loved to garden and would talk about the garden she had. 
She was active in her church and reported that she would use gardening and nature to 
write poems to relate to God. 

Agitation
Agitation was measured using the Agitated Behavior Mapping Instrument (ABMI) 

and the Cohen-Mansfield Agitation Inventory (CMAI). The ABMI data were collected 
three times each session and had four subcategories of verbal non-aggressive, physical 
non-aggressive, verbal aggressive, and physical aggressive behaviors. The CMAI data 
were collected every two weeks. 

ABMI: Verbal Non-Aggressive. Figure 1 displays the average verbal non-ag-
gressive ABMI behaviors for the sample. During baseline A1, verbal non-aggressive 
behaviors increased. During intervention B, verbal non-aggressive behaviors initially 
decreased and continued to decrease but with wide fluctuations between 0.25 and 7.5 
verbal non-aggressive behaviors. During intervention BC, there was an initial increase 
in verbal non-aggressive behaviors followed by a decrease throughout intervention 
BC with fewer fluctuations than intervention B. During return to baseline A2, verbal 
non-aggressive behaviors increased indicating no lasting effects from intervention BC. 
Overall, intervention BC was more effective than B.

ABMI: Physical Non-Aggressive. Figure 1 displays the average physical non-ag-
gressive ABMI behaviors for the sample. During baseline A1, physical non-aggressive 
behaviors decreased and then increased. During intervention B, physical non-aggres-
sive behaviors initially decreased and continued to decrease throughout intervention B. 
During intervention BC, the behaviors initially decreased to zero physical non-aggres-
sive behaviors before fluctuating. During return to baseline A2, they initially increased 
in physical non-aggressive behaviors before decreasing indicating no lasting effects of 
intervention BC. Overall intervention BC was more effective at reducing physical non-
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aggressive behaviors since more sessions had zero physical non-aggressive behaviors 
and there was an initial reduction in behaviors between intervention B and BC.

ABMI: Verbal Aggressive. Figure 1 displays the average verbal aggressive ABMI 
behaviors for the sample. During baseline A1, verbal aggressive behaviors slightly in-
creased. During intervention B, there was an initial increase in verbal aggressive be-
haviors that continued to fluctuate between zero and one verbal aggressive behavior. 
During intervention BC, there was an initial increase in verbal aggressive behaviors 
followed by a decrease in verbal aggressive behaviors throughout intervention BC. 
During return to baseline A2, verbal aggressive behaviors increased indicating no last-
ing effects from intervention BC. Overall, intervention BC was more effective than 
intervention B at reducing verbal aggressive behaviors as indicated by more sessions 
having zero verbal aggressive behaviors.

ABMI: Physical Aggressive. Figure 1 displays the average of physical aggressive 
ABMI behaviors for the sample. During baseline A1 there was a decrease in physical 
aggressive behaviors. During intervention B, there was an initial increase in physical 
aggressive behaviors that decreased throughout intervention B. During intervention 
BC, there were zero physical aggressive behaviors. During return to baseline A2, there 
was a slight increase in physical aggressive behaviors indicating some lasting effect 
from intervention BC. Overall, intervention BC was more effective than intervention 
B at reducing physical aggressive behaviors.

CMAI. Figure 2 displays the CMAI scores for each participant, and Figure 3 dis-
plays the average CMAI scores for the sample. During baseline A1, participants ex-
perienced agitation frequently. During intervention B, agitation initially decreased 
and then increased. During intervention BC, agitation initially decreased and then 
increased and during return to baseline A2, agitation decreased. Overall intervention 
BC was more effective at reducing agitation as indicated by the lower CMAI scores 
compared with intervention B. 

 

 

		
 
Figure 1.  Average AMBI by subtypes for sample. Figure 1. Average AMBI by subtypes for sample.
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Figure 2.  CMAI Scores for all participants. Figure 2. CMAI Scores for all partipants.

Quality of Life
Quality of life was assessed using the Dementia Quality of Life-Proxy (DEMQOL-

Proxy). Data were collected every week and higher scores indicate better quality of 
life. Figure 3 displays the average DEMQOL-Proxy scores for the sample and Figure 4 
displays the DEMQOL-Proxy scores for each participant. During baseline A1, partici-
pants’ quality of life was stable between 93 and 91.75. During intervention B, quality of 
life immediately increased and then slightly decreased. During intervention BC, their 
quality of life immediately decreased and then increased throughout intervention BC. 
During return to baseline A2, quality of life initially increased and was stable between 
104.75 and 104.25 indicating high quality of life. Overall, intervention B was more ef-
fective at increasing quality of life. This was determined by the immediate increase in 
quality of life in intervention B, as well as more assessment periods during intervention 
B having higher scores than baseline A1. 

Discussion
This study found that sensory garden interventions are beneficial for people with 

dementia by reducing their agitation and improving their quality of life. Participation 
in the approximated outdoor sensory garden, intervention BC, was shown to reduce 
agitation more on both agitation measures than the indoor sensory garden, interven-
tion B, based on the average of participants’ scores. This result is consistent with pre-
vious studies that the environmental difference aids in reducing agitation due to less 
distraction (Barnicle & Midden, 2003; Rappe & Topo, 2007). The Theory of Supportive 
Gardens supports this finding as it states that gardens provide a natural distraction that 
enable individuals in a healthcare setting to have a positive diversion that promotes an 
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Figure 3.  Average CMAI Scores and DEMQOL-Proxy scores for sample. Figure 3. DEMQOL-Proxy Scores for all participants.

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4.  DEMQOL-Proxy Scores for all participants. Figure 4.  Average CMAI and DEMQOL-Proxy Scores for all participants.

improved emotional state by blocking negative thoughts and worries (Ulrich, 1999). 
This finding was especially true for “Barbara” and “Cora,” as the approximated outdoor 
sensory garden, intervention BC, was more effective than the indoor sensory garden, 
intervention B, at reducing agitation across all sub-types of agitation, verbal non-ag-
gressive, physical non-aggressive, verbal aggressive, and physical aggressive. Contrary 
to the literature, “Daisy” and “Edith” had a greater reduction in agitation during the 
indoor sensory garden, intervention B, than in the approximated outdoor sensory gar-
den, intervention BC. However, for “Daisy” this might be explained by her daughter, a 
daily visitor, being absent during the approximated outdoor sensory garden, interven-
tion BC, and therefore she experienced more agitation due to this change in routine. 

Overall, quality of life improved for both intervention B and BC in comparison to 
baseline A1. The Model of Psychological Needs & Well-Being in Dementia developed 
from the Theory of Personhood supports this finding as it emphasizes the importance 
for a person with dementia to be included in meaningful activities that provide com-
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fort, attachment, inclusion, occupation, identity, and agency to maintain or improve 
their well-being (Kaufman, 2016; Kitwood, 1997).  However, quality of life improved 
and was maintained during intervention B, indoor sensory garden, making it the more 
effective intervention at improving quality of life. The overall improvements in quality 
of life from participating in an indoor sensory garden intervention in this study are 
consistent with previous studies with older adults that used outdoor garden interven-
tions (D’Andrea, Batavia, & Sasson, 2007; Edwards, McDonnell, & Merl, 2013; Hall et 
al., 2016; Rappe & Topo, 2007; Thelander, Wahlin, Olofsson, Heikkilä, & Sonde, 2008). 
This finding is important as it shows improvements in quality of life are more reliant on 
participating in a sensory garden intervention than the location of the garden.

Quality of life increased throughout intervention BC; however, there was an initial 
reduction following intervention B, which may be attributed to the way the approxi-
mated outdoor sensory garden was constructed. The sight of a tent constructed in the 
common area, which was uncommon and out of place, could have been a stressor as 
it was new to them. If intervention BC were outdoors instead of in an approximated 
outdoor sensory garden, the results might have reflected the literature (Edwards et al., 
2013; Heliker, Chadwick, & O’Connell, 2001; Rappe & Topo, 2007; Thelander et al., 
2008). “Cora,” on the other hand, was the only participant who did not have an initial 
reduction in quality of life during intervention BC. This could be due to her not living 
on the same floor as the interventions, therefore the introduction of a new element into 
the common area was not a stressor for her as it did not impact her living area. The 
overall improvement in quality of life supports existing literature that says engaging 
with nature improves quality of life (Barnicle & Midden, 2003; D’Andrea, Batavia, & 
Sasson, 2007; Edwards et al., 2013; Hall et al., 2016; Rappe & Topo, 2007).

Limitations
Findings could prove useful to healthcare providers of people with dementia. A 

constraint on this study was the weather; the temperature was too cold for partici-
pants to go outside for an outdoor sensory garden, therefore, an approximation was 
utilized. Because of this, many factors came into play that affected the results. Noises 
and activity from the common area provided distraction at times, and the lack of a 
natural setting surrounding the participants was not ideal. Further research of these 
circumstances is needed to determine if there is a significant difference between the 
effects of an approximated outdoor sensory garden with that of an actual outdoor sen-
sory garden to dementia patients, and if those differences are enough to nullify the 
effort. Also, secondary conditions of participants could have affected outcomes. The 
final limitation in this study was the use of an assessment that relied on proxy report-
ing. Responses varied for the DEMQOL-Proxy assessment based on the proxies who 
provided information about each program participant. This limitation is likely due to 
the diverse personal understandings and perspectives of what “quality of life” meant to 
those questioned, and their interpretations of the participant’s thoughts and feelings. 
While this is a limitation of this measure, this limitation is mitigated by the high reli-
ability and test-retest reliability of the DEMQOL-Proxy assessment (Smith et al., 2007).

Implications for Further Research and Practice
Evidence from this study suggests that agitated behaviors decreased most during 

the approximated outdoor sensory garden, intervention BC, and quality of life im-
proved and was maintained during the indoor sensory garden, intervention B. One 
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area for future research is to determine if there are differences in agitation and quality 
of life outcomes between an approximated outdoor sensory garden and an outdoor 
sensory garden. A more thorough understanding of this aspect of the garden may im-
pact facilities that lack the outdoor space but still want to implement a sensory gar-
den. Further research is also needed to improve the ability to generalize these findings 
through studies with more and diverse participants. 

Nevertheless, recreational therapists should consider incorporating sensory gar-
dens into treatment plans for people with dementia who have had a previous or current 
interest in gardening as it may help reduce agitation and improve quality of life. The 
basic elements of a sensory garden are non-toxic plants that stimulate the senses and 
either a spot near a window or under daylight light bulbs. When space is available, the 
sensory garden can be converted to an approximated outdoor sensory garden, the key 
pieces being isolation from the typical environment with the use of visual bearers such 
as curtains with greenery on three sides with an opening to a window on the fourth. 
A 1:2 staff to patient ratio when facilitating with people with a significant or substan-
tial cognitive impairment may support active participation and engagement. Overall, a 
sensory garden may be a useful intervention for any recreation therapy practitioner to 
use with clients with dementia to decrease agitation and increase quality of life.   

Conclusion
The data from this study suggest that sensory gardens are beneficial for people 

with dementia. These data support the Theory of Personhood, which suggests that par-
ticipating in a sensory garden helps to fulfill the psychological needs for comfort, at-
tachment, inclusion, identity, agency, and occupation. Participants in this study had a 
clinically significant reduction in agitated behaviors during the approximated outdoor 
sensory garden and improvements in quality of life from participating in the indoor 
sensory garden and the approximated outdoor sensory garden.
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