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Abstract
Engaging persons with dementia in meaningful activities supports well-being; however, care staff are challenged to implement
age- and ability-appropriate activities in a group setting. We compared a randomly assigned treatment group, who received hor-
ticultural therapy-based (HT-based) programming to a comparison group, who engaged in traditional activities (TA) program-
ming, on engagement and affect. Horticultural therapy-based programming was implemented twice weekly at 4 treatment sites
for 6 weeks, while regular TA were observed at comparison sites. Results revealed no differences between groups on affective
domains. Levels of adaptive behavior differed between the groups, with the treatment group demonstrating higher levels of active,
passive, and other engagement and the comparison group demonstrating higher levels of self-engagement. Our results highlight
the value of HT-based programs and the importance of simultaneously capturing participants’ affective and behavioral responses.
Theoretical and practical considerations about the facilitation of and context in which the programming occurs are discussed.
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Introduction

Persons with dementia in long-term care commonly spend their

days inactive and isolated from meaningful social or individual

activity.1 Lack of activity opportunities proves particularly pro-

blematic for persons with Alzheimer’s disease and related

dementias (ADRD) who experience diminished capacity to

engage independently in meaningful activity.2

Increasing prevalence of ADRD and continued evidence of

problems in care environments point to the need for person-

centered care, which supports individuals’ dignity and well-

being through supportive social interactions and meaningful

activities.3 Person-centered caregivers employ a strengths per-

spective that highlights competencies and minimizes deficits

through an in-depth understanding of each person’s abilities,

interests, and social histories. Increasingly, the person-centered

approach guides innovative interventions for persons with

dementia.4,5 We examined one such intervention, horticultural

therapy-based (HT-based) activities, and its effects on the beha-

viors and affect of persons with dementia. We compared the out-

comes of a treatment group receiving a 6-week dementia-specific

HT-based program with those of a comparison group receiving

traditional activities (TA) at 8 dementia-care programs.

Theory of Environmental Press

The theory of environmental press6 depicts a relationship

between individual competencies and the environment, which

interact to support or detract from individual well-being.

Optimal person-environment fit (or adaptation level [AL]),

characterized by positive affect and adaptive behavior is a

balance between the individual’s competence level and the

level of demand, or environmental press, in his or her environ-

ment (See ref 6 (p661) for an illustration of the environmental

press model). Persons unable to achieve such congruence

display maladaptive behavior and negative affect. Because

persons with ADRD possess limited ability to reduce environ-

mental press by exerting their competencies, a person-

centered approach mandates that others help them achieve a

desirable person-environment fit. Caregivers can adapt the

physical and social environment to suit the person’s compe-

tence level or increase their competency by exercising intact

skills and abilities.

Enhancing competence to reduce press. Caregivers who prac-

tice a strengths approach to dementia care engage individuals

in activities that exercise intact abilities.7 Tasks that tap
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emotional memory, procedural memory, sensorimotor function,

and social skills enable persons with ADRD to engage in over-

learned behaviors, which can slow decline and maximize func-

tional competence, hence reducing environmental press.

Modifying activities. Other researchers modify activities and

materials to foster meaningful engagement and positive affect.8,9

Camp and colleagues10 applied the Montessori Method to work-

ing with older adults with dementia. Facilitators use preplanned

modifications termed extensions that simplify, add complexity

to, or change the activity’s materials or processes. Extensions

enable persons to participate, sustain participants’ interest in the

activities, and enhance their competence level by tailoring tasks

to suit existing abilities.10 Research comparing Montessori-

based activities to other approaches revealed more constructive

engagement and more pleasure during Montessori-based

programming.8

Modifying the environment. A variety of dementia-care

researchers have noted the importance of the social and physi-

cal environments on the behavior and affect of persons with

ADRD.11,12 Considering the physical environment, researchers

have associated access to the outdoors with decreased aggres-

sion and medication use.13 Others emphasized the value of the

natural environment to reduce agitation and aggression.14

Turning to the social environment, a person-centered per-

spective mandates that staff learn about the social histories of

their participants. Activity professionals using other approaches

often offer activities that are age-inappropriate; these result in

maladaptive behaviors and decreased socialization.15 Related

research has demonstrated a complex relationship between staff

behaviors, motivation, and levels of learned helplessness among

persons with dementia.16

Horticultural Therapy

Horticultural therapy represents 1 therapeutic alternative that

reflects a person-centered approach to achieving person-

environment fit by adapting the environment to exercise individ-

uals’ competencies.17 Horticultural therapy professionals break

down activities into smaller components and match them to

clients’ abilities, which enhances individuals’ competence.18

Environmental press is further reduced when professionals

incorporate adaptive equipment. Finally, horticultural therapists

incorporate knowledge of their clients and activity extensions to

support a positive social environment that highlights the unique

meaning that activities may hold for each participant.

Participants in HT work as independently as possible

through modifications prepared by the therapist. For example,

a horticultural therapist may present plant propagation through

stem cuttings to a group of clients with dementia. Individuals

who are more cognitively intact may engage in the entire

sequence of steps, or they may be appointed to the most diffi-

cult step of the process; individuals with the greatest limitations

may simply fill the pots with soil repeatedly or push cuttings

into the filled pots. Participants may use specialized tools with

elongated handles and enhanced safety features to compensate

for limited range of motion and difficulties with discrimination.

An extension to prolong engagement or add variety to the activ-

ity could involve taking cuttings from a wide variety of species

and planting them in different-sized pots.

Although techniques of modifying the environment using a

strengths-based approach can be used with a variety of inter-

ventions, the use of live plant materials is hypothesized to gen-

erate benefits that traditional activities may not.19 Plants are an

age-appropriate medium enjoyed throughout life by many peo-

ple in varied contexts. As a familiar activity, they often stimu-

late reminiscence. Plants also provide tactile, olfactory, and

optical stimulation, which benefits persons with dementia.20

Cultivating live plant materials instills the role of caregiver

to persons who depend on others for most of their daily needs.

Investigations of HT have demonstrated a wide range of ben-

efits for diverse populations. Psychosocial outcomes included

increased socialization21 and reminiscence20 as well as self-

esteem22 and life satisfaction.23 Other outcomes attributed to

participation of elders in HT programs included increased moti-

vation, initiation, and physical functioning, resulting in greater

levels of independence and autonomy.24,25

Although a wide range of populations have benefited from

HT, empirical evidence of benefits to persons with dementia

remains insufficient. We conducted 3 pilot investigations of

HT-based activities for adults with dementia.26-28 In each study,

HT-based activities supported greater productive engagement in

activities and less time non-engaged compared to the same par-

ticipants’ response to TA. The second and third investiga-

tions26,27 revealed that participants also exhibited higher levels

of positive affect during HT-based activities than during TA.

Viewed together, the results of the 3 studies strongly indicated

that HT-based activities can meet the needs of persons with com-

promised competencies, even when provided in a group context.

We applied Lawton and Nahemow’s model of environ-

mental press6 to the practice of HT-based programming with

persons with dementia. We enhanced internal validity by

increasing and diversifying characteristics of previous HT-

based study samples to include treatment and comparison

group participants. Multiple measures demonstrating good psy-

chometric properties were incorporated to capture outcomes

elicited by the activities.

We tested 2 hypotheses concerning the type and level of

engagement and affect during HT-based activities compared

to TA programming.

Participants in HT-based activities will exhibit higher

levels of adaptive behavior (a greater percentage of

time exhibiting high levels of active, passive, and other

engagement) than participants in TA during the pre-

sented activities.

Participants in HT-based activities will experience more pos-

itive affect (a greater percentage of time exhibiting higher

levels of pleasure and interest and a lesser percentage of

time exhibiting higher levels of anxiety/sadness) than par-

ticipants in the TA during the presented activities.
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Methods

Participants

The sample contained 129 persons with a diagnosis of dementia

from 8 care programs in rural southwest Virginia (5 nursing

homes and 3 ADS programs). Following IRB approval from the

investigators’ university and authorization to conduct the study

from each of the study sites, 4 programs were randomly

assigned to the treatment condition of twice-weekly HT-

based programming for six weeks. The other programs served

as comparison sites providing TA. Programs ranged in size

from small ADS programs (10-12 clients daily) to large nursing

homes (up to 226 residents; see Table 1).

Inclusion criteria for individuals included a diagnosis of

dementia, the ability to attend activities in the common area,

and verbal assent from participants. Participants must have

attended at least half of 1 observed HT-based or TA session.

The mean length of time observed was 50 minutes. The

decision to include participants who attended at least half of

1 session was made to increase the sample size to enhance

statistical power.

Background characteristics. Seventy-five participants com-

prised the treatment group with 54 in the comparison group.

Table 2 presents demographic data and background character-

istics. Independent sample t tests and chi-square analyses indi-

cated that the treatment and comparison groups possessed

similar characteristics except age; the treatment group was

older than the comparison group (t (96.53) ¼ �2.01, P ¼ .05).

Procedures

Treatment sites agreed to provide space for the HT-based activ-

ities and staff to transport participants and support physical

care needs during activities. Each facility received a cash dona-

tion and a manual of HT-based activities.

Two facilitators developed and facilitated HT-based activities

at the treatment sites. Activities were selected for anticipated

therapeutic benefits within social, physical, psychological,

and cognitive domains. In addition, activities were simple,

cost-effective, and versatile. Plant materials were researched to

ensure safety.

Group sizes at HT-based activities ranged from 4 to 20 par-

ticipants; the average number of participants varied at each site.

When group size exceeded 8 participants, the facilitators

divided participants into 2 groups to provide step-by-step

instructions, physical and verbal assistance, and a steady sup-

ply of materials to each participant. Participation was always

voluntary and elders were informed that the focus of the activ-

ities would be gardening.

Horticultural therapy-based activities ranged from sowing

seeds and training topiaries to craft activities that incorporated

horticultural materials or themes. Activities were designed to

support both individual and collective engagement. Facilitators

encouraged social interaction and reminiscence by asking

questions about participants’ social histories and experience gar-

dening, farming, and cooking. These practices reflected a person-

centered philosophy and enhanced the social environment.

To achieve treatment fidelity, all activity plans were

reviewed by the second author, a horticulture therapist and

Table 1. Participating Sites’ Descriptive Characteristics

Site and
Condition Type of Program

Number of Participants
Served by the Facility

Number of Participants
Included in the Sample

For Profit/Not
for Profit

Mixed Unit
or SCU

T1a ADS 8-12 Daily 7 Participants Not for profit Mixed group
T2a Nursing home 90-Bed facility 23 Participants For profit Mixed unit
T3a Nursing home 60-Bed facility 25 Participants For profit SCUb

T4a Nursing home 100-Bed facility 20 Participants State veterans care facility Mixed unit
C1c Nursing home 30-Bed facility 13 Participants Federal veterans care facility SCUb

C2c ADS 30 daily 13 Participants Not for profit Mixed group
C3c ADS 10-16 Daily 11 Participants Not for profit Mixed group
C4c Nursing home 226-Bed facility 17 Participants Not for profit Mixed unit

a T1-T4 ¼ treatment groups 1-4.
b C1-C4 ¼ comparison groups 1-4.
c SCU ¼ Special Care Unit to describe units that specifically cater to persons with dementia.

Table 2. Demographic and Background Characteristics of the Participants

Characteristic Entire Group Treatment Group Comparison Group df T-Statistic w2

Percentage female 53.10 56.80 49.10 1 – 0.74
Percentage Caucasian 93.00 94.60 90.60 1 – 0.76
Mean age in years (SD) 80.09 (8.05) 81.34 (7.17) 78.36 (8.92) 96.53 �2.01a –
Mean mini mental status exam

(MMSE) score (SD)
9.62 (7.76) 10.77 (7.08) 8.12 (8.41) 81.63 �1.66 –

a Indicates significance at the <.05 level.

Jarrott and Gigliotti 659



gerontologist, to insure use of a person-centered approach

across sites. Activity content varied slightly depending on what

plants were in season and whether the group had access to facil-

itate activities in an outside space. Adaptations for activities

(ie, to simplify, make more complex, or extend an activity with

different materials) were preplanned to insure inclusion of all

participants wishing to join the horticulture sessions.

Treatment site staff were asked to join the sessions to pro-

vide transit and ADL assistance, but staff provided this support

at only 2 sites. The physical environment varied across facili-

ties; each group participated in a designated area, and several

sites had outdoor spaces that were accessible in good weather.

Data collection. Two teams (treatment group and comparison

group) collected data over 6 weeks; observations took place

twice a week during weeks 1, 2, 5, and 6. Observers tried to

code participants in the first 2 weeks and again in the last 2

weeks; when available, observations were averaged to account

for differences in participants’ responses. Each observer was

responsible for a different scale (the Apparent Affect Rating

Scale or Menorah Park Engagement Scale). Teams identified

which participants they would observe in tandem and coded

up to 6 participants at each 30-minute activity. Observers posi-

tioned themselves to have a full view of participants’ faces and

bodies while attempting to remain as unobtrusive as possible.

At each site, observers collected data in the morning.

Within a given group, activities were facilitated during the

same time and day; however, between groups there were

slight differences in the days and times that HT-based activi-

ties and TA took place.

Instrumentation

Information gathered on each participant included demo-

graphic information and cognitive status. Observational data

were used to address the study hypotheses.

Participant Characteristics
Demographics and diagnosis. Information obtained from facil-

ity staff included, age, race, and diagnosis. We distributed a

survey regarding treatment participants’ gardening history;

however, the low return rate precluded use of this information

for activity facilitation or data analysis.

Mini mental status exam. Level of cognitive impairment was

assessed using the mini mental status exam (MMSE),29 which

was administered by trained research assistants during the 6

weeks of data collection.

Measure of affect. Affect was assessed using a modified

version of the Apparent Affect Rating Scale (AARS).30 We

used the scale to assess pleasure, anxiety/sadness, and inter-

est. We eliminated the category of anger because previous

research with similar populations demonstrated infrequent

instances of anger.31,32

Observers coded affective states using guidelines for

facial and vocal expressions indicating participants’ emo-

tions. Each observer rated the length of time (0 ¼ not at all,

1 ¼ up to ½ of the observation, 2 ¼More than ½ of the obser-

vation) the emotion was exhibited by each participant for each

5-minute interval during the 30-minute activity sessions.

Observers reached 95% coding agreement before beginning

data collection.

Measure of engagement. The Menorah Park Engagement

Scale (MPES)32 was used to capture 5 types of engagement

(Table 3) commonly displayed by persons with dementia in the

activity setting. Codes reflect the amount of time spent in a

category of engagement (0 ¼ not at all, 1 ¼ up to ½ of the

observation, 2 ¼ more than ½ of the observation). The observer

coded time spent in each type of engagement at 5-minute inter-

vals. If 2 or more behaviors took place at the same time, observ-

ers used a coding hierarchy to make decisions (see Figure 1).

This scale has not yet been assessed for validity in large-scale

studies; however, the scale developers report a 95% interrater

agreement and high content validity.8 Prior to data collection,

observers demonstrated 95% interrater agreement.

Analysis
Coding procedures. The measures provided categorical infor-

mation about the amount of time participants displayed a given

affective or behavioral state. With 8 possible behavioral and

affective states (passive, active, self, none, other, pleasure,

anxiety, and interest) and 3 possible values representing the

amount of time each participant exhibited each state (0 ¼ not

at all, 1 ¼ up to ½, 2 ¼ more than ½), 24 coding categories

were generated. To convert categorical data into continuous

scores for analysis, we calculated the percentage of time each

participant was observed exhibiting each value in each state.

This method of converting the categorical data into contin-

uous values was selected over the alternative of averaging the

data across time frames because an average of a categorical

value decreases measurement specificity. However, presenting

Table 3. The Menorah Park Engagement Scale Coding Categories

Category Description of Behavior

Active (AE) Active Engagement in presented activity:
motor or verbal response to the activity

Passive (PE) Passive engagement in presented activity:
listening to or observing the activity

Self (SE) Repetitive or self-stimulating behaviors:
excessive rubbing, wringing hands, wandering

Non (NE) Asleep or disengaged from an activity:
‘‘zoned out’’ or blank stare

Other (OE) Doing or attending to an activity other
than the target activity presented

a Each of the categories was coded as 0 ¼ not at all, 1 ¼ up to ½ of the 5-minute
observation, 2 ¼ >½ of the 5-minute observation.
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the percentage of time participants spent exhibiting each value

retains the original intent of the scale.

The calculated percentages for the engagement and affect

data exhibited nonnormal distributions, which were not cor-

rected by transformations. Thus, we used a nonparametric

test, the Wilcoxon-Mann-Whitney U test to test the study

hypotheses. We decided to only use the percentage of time

each behavior or state was exhibited more than half of the

observation period, which indicated how participants were

spending the majority of their time. This decision limited our

ability to make comparisons about behaviors and emotions

that were expressed infrequently, but reducing the number

of variables analyzed increased statistical power. Power anal-

yses revealed that power levels were primarily acceptable,33

ranging from 0.53 to 1.0 with the exception of pleasure, which

had low power of 0.175, indicating the increased likelihood of

committing a type II error.

Results

Wilcoxon-Mann-Whitney U Results

Significant differences between the treatment and comparison

groups were found in 4 of the 5 engagement categories; thus

our analyses partially supported the first hypothesis. The

HT-based group spent a significantly greater percentage of

time than the comparison group exhibiting active engagement

(AE) more than half of the observation (z ¼ �2.90, P ¼ .00),

indicating that horticultural activities better solicited high

levels of participation than TA. Although findings indicated that

the comparison group was more likely to be self-engaged (SE;

z ¼ �4.60, P ¼ .00), the HT-based group was more likely to

be passively engaged (PE; z ¼ �2.72, P ¼ .01) and also more

likely to be engaged in an activity other than the HT-based activ-

ity (OE; z ¼ 3.47, P ¼ .00). No differences were found between

groups on the percentage of time nonengaged (NE) for more

than half of the observation (z ¼ �1.45, P ¼ .15; Table 4).

The results of the Mann-Whitney test did not support the

second hypothesis. There were no significant differences

between the treatment and comparison groups on the 3

affective coding categories, including pleasure (z ¼ �1.544,

P ¼ .123), anxiety (z ¼ �.086, P ¼ .932), and interest

(z ¼ �1.26, P ¼ .208).

Because treatment group members were older than com-

parison group members, we analyzed correlations between

age and outcome variables. Interest was the only significant

relationship, with older participants expressing less interest

(r ¼ �.19; P ¼ .034), which increases the chance of a Type II

error. Because we rejected the second hypothesis, we are not at

risk of making a Type II error interpreting our analysis of interest.

Discussion

The current study was part of a larger mixed-method investiga-

tion of the effects of HT-based programming on persons with

dementia in institutional care programs. Our findings, inter-

preted through the theory of environmental press, suggest that

neither the HT-based nor TA programming supported partici-

pants’ attainment of the adaptation level (AL), which is charac-

terized by optimal person-environment fit.

The HT-based group demonstrated higher levels of adap-

tive behaviors such as active, passive, and other engagement

and lower levels of maladaptive behaviors such as self-

engagement than the comparison group. Despite these differ-

ences, participants did not differ in terms of nonengagement

or exhibited affective states. This may suggest that the

HT-based group attained the zone of maximum performance

potential, depicted just to the right of the AL, where press

slightly outweighs personal competence. The fact that the

HT-based programming was new to the participants and was

introduced for a relatively short period of time may explain

why the HT-based group appeared to fit in this zone of the

model, which induces adaptive behavior. Future research

should examine programming over time to determine whether

behaviors and exhibited affect change, suggesting that press is

weakening though practice and the development of associated

procedural memory.

Conversely, the TA group appears to be situated just to the

left of the zone of maximum comfort, which lies to the left of

the AL. These activities and facilitators were familiar to parti-

cipants; therefore, press from the activity context may have

been lower. This group exhibited higher levels of self-

engagement and lower levels of active engagement, which

Did/Commented On Target Activity 

Listened/Watched Target Activity 

Repetitive Behavior 

Slept/Kept Eyes Closed/Stared Into Space 

Did Something “Productive” Other Than the
Activity 

Figure 1. Menorah Park Engagement Scale hierarchy ladder. Coding
directions indicated that if 2 or more behaviors are taking place at the
same time, code the behavior that is higher on the ‘‘ladder.’’
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suggests that participants may have been underchallenged. If

this imbalance between press and competence was sustained,

participants would eventually exhibit maladaptive behavior

and negative affect.

Adaptive Behavior

Our first hypothesis that participants in HT-based program-

ming would exhibit higher levels of adaptive behavior than

participants in TA was partially supported. The HT-based

group was significantly more actively and passively engaged

(in HT-based and other activities) than the traditional activity

group, which suggests that the HT-based activities were

appealing and sustained participants’ attention, even in the

group context. Persons with dementia representing a wide

range of cognitive and skill levels were able to participate in the

HT-based activities, which enabled them to exercise intact abil-

ities and may have contributed to long-term biopsychosocial

benefits that can be achieved through maintenance of those

skills. The creation of an environment that affords participants

a choice to engage on a variety of levels illustrates the person-

centered nature of HT-based programming guided by the

theory of environmental press.

Our hypothesis that the HT-based group would spend less

time self-engaged than the traditional group was also sup-

ported. These maladaptive behaviors were more pervasive

during TA programming, which indicates that participants

were unable or unwilling to engage in presented TA. High

levels of self-engagement indicate poor person-environment

fit and may reflect a lack of person-centered programming and

environmental modifications.6

In contrast to our previous studies,27,28 nonengagement did

not differ between settings. The percentage of time in which

nonengagement accounted for more than half of the observa-

tion was low for both the HT-based (13.7%) and traditional

groups (9.5%). This finding is encouraging considering previ-

ous research that demonstrates high levels of inactivity among

persons with dementia in care programs.34 Because observa-

tions only occurred during scheduled programming with

persons who voluntarily joined activities, these findings

indicate that when individuals voluntarily participate in activi-

ties, incidences of nonengagement can be minimized.

We might have expected greater levels of engagement had we

been able to build the HT-based programming around social his-

tory data related to participants’ previous horticultural experi-

ences, which we intended to gather through the surveys sent to

family caregivers. Even without caregivers’ survey responses,

however, facilitators employed other person-centered practices

by engaging elders voluntarily and exercising their intact abil-

ities using preplanned modifications to increase or decrease

demand placed on individuals. Additionally, HT-based program-

ming reflected common activities participants would have com-

pleted caring for home gardens and houseplants. Achieving

higher levels of active engagement and lower levels of passive

engagement suggest that our person-centered approach was

effectively implemented even if we lacked full details on parti-

cipants’ horticulture history.

Affective States

The second hypothesis that HT-based activities would elicit

higher levels of pleasure and lower levels of anxiety was not

supported. No group differences were observed on any affec-

tive states. Interest was the most commonly observed affective

state, accounting for greater than half of the observations for

both groups. Pleasure was less commonly observed, which may

be due to the flattening affect that occurs in persons with

dementia. Anxiety was the least commonly exhibited state in

both groups, which may speak to the importance of activities

programming regardless of content. Although not supported

in this investigation, our pilot research revealed that

HT-based activities elicited more positive affect than tradi-

tional activities.26,27 Because the observational measure

differed in the current study, it is impossible to speculate

whether this discrepancy was a function of the measure or

the programming. The theory of environmental press recog-

nizes that a person-environment fit between the environment

and competence of each individual results in positive affect due

Table 4. Wilcoxon-Mann-Whitney Test Results

Dependent Variables

HT Group (N ¼ 75) Comparison Group (N ¼ 54) Mann-Whitney

Mean Median Mean Median z P

Percentage of time exhibited pleasure ‘‘>1/2
of the observation’’

8.6 0.0 9.4 0.0 �1.54 .12

Percentage of time exhibited anxiety/sadness ‘‘>
1/2 of the observation’’

1.2 0.0 0.9 0.0 �0.09 .93

Percentage of time exhibited interest ‘‘>1/2
of the observation’’

58.0 71.4 65.1 82.6 �1.26 .21

Percentage of time exhibited AE ‘‘>1/2 of the observation’’ 35.6 33.3 20.7 16.7 �2.30 .00
Percentage of time exhibited SE ‘‘>1/2 of the observation’’ 2.5 0.0 11.7 8.3 �4.60 .00
Percentage of time exhibited NE ‘‘>1/2 the observation’’ 13.7 8.3 9.5 0.0 �1.45 .15
Percentage of time exhibited PE ‘‘>1/2 of the observation’’ 41.5 41.7 28.8 25.0 �2.72 .01
Percentage of time exhibited OE ‘‘>1/2 of the observation’’ 24.8 17.0 11.1 0.0 �3.47 .00

Abbreviations: HT, horticultural therapy; AE, active; SE, self; PE, passive; NE, non; OE, other engagement.
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to a sense of mastery and esteem that results from adaptive

behavior. Because levels of positive affect were not higher

during the HT-based programming, we cannot infer that the

HT-based group reached the desired AL despite the fact that

behaviors were adaptive. The model’s intermediary zones that

lie between the AL and the zone characterized by a poor

person-environment fit are characterized by tolerable affect

and marginally adaptive behavior; this zone appears to best

capture the HT-based programming participants’ status.

Reflecting on the types of activities presented in the

HT-based programming, it makes sense that not all of them

would elicit pleasure, though participants demonstrated adap-

tive behavior across sessions. We might expect more positive

affect when participants reminisced during the activity and less

exhibited positive affect while engaged in work-based activi-

ties that required concentration and effort (eg, mixing soil or

deadheading flowering plants). Engagement in these activities

without outward expression of pleasure need not indicate lack

of enjoyment.

Limitations

The current study advances HT and dementia care research, but

limitations of the investigation need to be considered. The

quasi-experimental design made it impossible to control envi-

ronmental factors and confounding variables that may have

influenced observed outcomes. Although we reviewed activity

plans and facilitators’ journals throughout the course of the

study to promote and insure adherence to a person-centered

approach using horticulture therapy principles, the variation

in client number and characteristics, physical space, and even

growing season could have resulted in differential facilitation

of activities than if we had been able to conduct a true experi-

ment simultaneously at the 4 treatment sites.

Because our measures focused on participants as sources of

information, we did not assess environmental characteristics that

may have affected participants’ experiences (see Jarrott &

Gigliotti, IN PRESS, for an in-depth analysis of the role of the

social environment in the current study).35 For example, the facil-

itators of TA differed at each traditional site; their diverse

approaches to facilitating programming may have affected parti-

cipants’ outcomes. Another staffing difference was that TA facil-

itators were the regular facility staff; facilitators of HT-based

programming reported that their brief tenure at each site influ-

enced their ability to implement a person-centered approach. Fur-

ther, one of these facilitator was training to be a horticultural

therapist but did not have experience working with persons with

dementia. The second facilitator had person-centered care train-

ing for work with dementia but no horticultural training.

Although their skills complemented each greatly in the full group

setting, when the facilitators worked individually with smaller

groups, their lack of cross-training may have affected their ability

to support participants’ achievement of optimal fit.

Despite its limitations, the current study contributes to the

fields of HT and dementia care programming. It helps fill a gap

in the HT research concerning persons with dementia.

Future Research

The design and methods used in the current investigation

represent an improvement in HT research; however, further

changes could enhance the magnitude and use of the findings.

Subsequent studies must examine innovative therapeutic

practices with more attention to the contextual factors. For

example, all TA programming occurred indoors, while some

HT-based programming occurred outside and may have an

effect on participants’ well being beyond activity content.

Future research might consider the influence activity setting

(indoors versus outdoors) for both HT-based and TA pro-

gramming. When aspects of the physical and social environ-

ment cannot be controlled, they must be measured and

statistically accounted for to ensure an accurate interpretation

of the findings.

Similarly, measures that assess the facilitator should be

included. An analysis of the facilitators’ interaction style,

knowledge of dementia-care practices, and facilitation tech-

niques would inform findings and subsequent practice. For

example, Burgio and colleagues used a checklist to count spe-

cific communication skills used to support client well-being.

Attention to procedures and processes employed by facilitators

would also increase the ability of others to replicate an

approach that is associated with documented benefits.16

Researchers need measures that assess emotions of persons

with dementia. Standardized observation scales are useful,

but observers remain challenged to interpret affective expres-

sion in a population experiencing normative and disease-

influenced changes in skin tone and facial muscles. Research

demonstrating that persons with dementia can express prefer-

ences36 indicates that observation may be complimented by

direct participant report.

Future research in this area should also seek to understand

the dosage of the intervention that is necessary to achieve

desired outcomes. Thus far, resources and collaborative

agreements between researchers and facility administrators

have determined the intervention dosage. Achieving high

rates of engagement with twice-weekly activities presented

by facilitators who were strangers to participants, the chal-

lenge now is to determine how to provide greater exposure

to this and similar effect producing programming. Systemati-

cally assessing the dosage of the therapeutic programming

needed to achieve desired outcomes will help program plan-

ners maximize benefits.

Continued use and refinement of theory is essential.

Although the theory of environmental press provides a useful

framework for understanding what conditions influence beha-

vioral and affective outcomes, it does not indicate how to alter

the environment or enhance competencies to achieve a good fit

for participants. In addition, the theory of environmental press

does not explain how 2 approaches using similar techniques

contribute differentially to participants’ experiences. Synthe-

sizing the theory of environmental press with theories relevant

to HT may explain observed differences when both activities

use similar strategies. Theories that address human-nature
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interactions and the value of caring for living plants have been

put forth in the literature, but these theories have not been

applied to persons with dementia.37

Conclusions

The current study demonstrates that HT-based activities are

a viable and desirable choice for dementia-care programs

because they successfully engage groups of participants who

are often difficult to engage in activities that elicit high levels

of adaptive behavior. Horticultural therapy-based program-

ming also facilitates lower levels of self-engaging behaviors

that may be indicative of distress and are often viewed as pro-

blematic by caregivers. These findings can inform practitioners

and program administrators in their quest to identify program-

ming that can successfully engage groups of individuals with

dementia possessing a range of abilities.

Partial attainment of the criteria that are indicative of a

person-environment fit led the investigators to further explore

those procedural and contextual factors that may have influenced

the observed outcome variables. We identified factors in the

physical and social environment, including the powerful influ-

ence of the facilitator that affected implementation of the inter-

vention and participants’ subsequent behavior and affect.35

Practitioners must acknowledge these contextual factors and

consider their influence as they plan for the facilitation of activ-

ities programming, including HT, for persons with dementia.

Practitioners should be encouraged by the current study; HT-

based activities represent a generationally and developmentally

appropriate outlet for older adults with dementia that promotes

positive engagement. We demonstrated meaningful outcomes

in a real-world group care setting with facilitators who were not

certified as therapeutic specialists. Horticultural therapy-based

activities should be incorporated into the therapeutic program-

ming schedule of persons with dementia to diversify group-

programming options in care settings that effectively support

personhood by facilitating a good person-environment fit.

Declaration of Conflicting Interests

The author(s) declared no conflicts of interest with respect to the

authorship and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for

the research and/or authorship of this article: Funded in part by an

Alzheimer’s and Related Diseases Research Award Fund from the

Virginia Center on Aging (VCOA), Fund # 04-3.

References

1. Ice G. Daily life in a nursing home: has it changed in 25 years?

J Aging Stud. 2002;16(4):345-359.

2. Nolan M, Grant G, Nolan J. Busy doing nothing: activity and

interaction levels amongst differing populations of elderly

patients. J Adv Nurs. 1995;22(3):528-538.

3. Kitwood T, Bredin K. Towards a theory of dementia care: person-

hood and well-being. Ageing Soc. 1992;12:269-287.

4. Brooker DJ, Woolley RJ, Lee D. Enriching opportunities for

people living with dementia in nursing homes: an evaluation of

a multi-level activity-based model of care. Aging Ment Health.

2007;11(4):361-370.

5. Phinney A, Chaudhury H, O’Connor DL. Doing as much as I can

do: the meaning of activity for people with dementia. Aging Ment

Health. 2007;11(4):384-393.

6. Lawton MP, Nahemow L. Ecology and the aging process. In:

Eisdorfer C, Lawton MP, eds. Psychology of Adult Development

and Aging. Washington, D.C: American Psychological Associa-

tion; 1973:619-667.

7. Bowlby Sifton C. Maximizing the functional ability of persons with

Alzheimer’s disease and related dementias. In: Lawton MP,

Rubinstein RL, eds. Interventions in Dementia Care Toward

Improving Quality of Life. New York, NY: Springer; 2000:11-38.

8. Orsulic-Jeras S, Judge KS, Camp CJ. Montessori-based activities

for long-term care residents with advanced dementia: effects on

engagement and affect. Gerontologist. 2000;40(1):107-111.

9. Wood W, Harris S, Snider M, Patchel SA. Activity situations on

an Alzheimer’s disease special care unit and resident environmen-

tal interactions, time use, and affect. Am J Alzheimer’s Dis Other

Demen. 2005;20(2):105-118.

10. Camp CJ. Montessori-Based Activities for Persons With Dementia.

Vol 1. Beachwood, OH: Menorah Park Center for the Aging; 1999.

11. Cohen-Mansfield J, Werner P. Visits to an outdoor garden:

impact on behavior and mood of nursing home residents who

pace. In: Vallas B, Fitten J, Frisoni G, eds. Research and Practice

in Alzheimer’s disease. Paris, France: Serdi; 1998:419-436.

12. Sloane PD, Mitchell CM, Preisser JS, Phillips C, Commander C,

Burker E. Environmental correlates of resident agitation in Alz-

heimer’s disease special care unites. J Am Geriatr Soc.

1998;46(7):862-869.

13. McMinn BG, Hinton L. Confined to barracks: the effects of

indoor confinement on aggressive behavior among inpatients of

an acute psychogeriatric unit. Am J Alzheimer’s Dis Other Demen.

2000;15(1):36-41.

14. Whall A, Black M, Yankou D, Kupferschmid B, Foster N,

Little R. The effect of natural environments upon agitation and

aggression in the late stage of dementia. Am J Alzheimer’s Dis

Other Demen. 1997;12:216-220.

15. Salari S, Rich M. Social and environmental infantilization of aged

persons: observations in two adult day care centers. Inter J Aging

Hum Dev. 2001;52(2):115-134.

16. Burgio LD, Allen-Burge R, Roth DL, et al. Come talk with me:

improving communication between nursing assistants and nursing

home residents during care routines. Gerontologist. 2001;41(4):

449-460.

17. American Horticultural Therapy Association. The history and

practice of horticultural therapy. www.ahta.org. Accessed Febru-

ary 20, 2005.

18. Ebel S. Designing stage-specific horticultural therapy interventions

for patients with Alzheimer’s disease. J Ther Hort. 1991;6(1):3-9.

19. McGuire DL. Implementing horticultural therapy into a geriatric

long-term care facility. In: Wells SE, ed. Horticultural Therapy

and the Older Adult Population. Binghamton, NY: Haworth

Press; 1997:61-80.

664 American Journal of Alzheimer’s Disease & Other Dementias® 25(8)



20. Namazi KH, Haynes SR. Sensory stimuli reminiscence for

patients with Alzheimer’s disease: relevance and implications.

Clin Gerontol. 1994;14(4):29-45.
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