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Abstract
We examined the impact of setting characteristics and presentation effects on engagement with
stimuli in a group of 193 nursing home residents with dementia (recruited from a total of seven
nursing homes). Engagement was assessed through systematic observations using the
Observational Measurement of Engagement (OME), and data pertaining to setting characteristics
(background noise, light, and number of persons in proximity) were recorded via the
environmental portion of the Agitation Behavior Mapping Inventory (ABMI; Cohen-Mansfield,
Werner, & Marx, (1989). An observational study of agitation in agitated nursing home residents.
International Psychogeriatrics, 1, 153–165). Results revealed that study participants were engaged
more often with moderate levels of sound and in the presence of a small group of people (from
four to nine people). As to the presentation effects, multiple presentations of the same stimulus
were found to be appropriate for the severely impaired as well as the moderately cognitively
impaired. Moreover, modeling of the appropriate behavior significantly increased engagement,
with the severely cognitively impaired residents receiving the greatest benefit from modeling.
These findings have direct implications for the way in which caregivers could structure the
environment in the nursing home and how they could present stimuli to residents in order to
optimize engagement in persons with dementia.
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Introduction
Nursing home facilities are required to provide activities for their residents, but these often
occupy only relatively short periods of time during the day (Burgio et al., 1994; Cohen-
Mansfield, Marx, & Werner, 1992; van Haitsma et al., 1997) and are infrequently restricted
to group activities that are not appropriate for some ability levels (Buettner & Fitzsimmons,
2003; Conroy, Fincham, & Agard-Evans, 1988). Indeed, studies have found that nursing
home residents with dementia spend the majority of their time engaged in no activity at all,
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with unstructured time accounting for two-thirds of the day or more (Burgio et al., 1994;
Cohen-Mansfield et al., 1992; Lucero, Pearson, Hutchinson, Leger-Krall, & Rinalducci,
2001). Engagement is defined as motor or verbal behaviors in response to activity (Orsulic-
Jeras, Judge, & Camp, 2000). It is important to find activities that are appropriate for all
residents, regardless of the level of dementia, and are sufficiently engaging during periods of
boredom. It has been shown that engagement in activities can have positive effects on
persons with dementia, such as a marked increase in measured happiness, elevated interest
and alertness, a decrease in boredom (Baker et al., 2001; Kovach & Henschel, 1996;
Schreiner, Yamamoto, & Shiotani, 2005), improvement in the performance of activities of
daily living (ADL; Schnelle, MacRae, Ouslander, Simmons, & Nitta, 1995) and higher
quality of life (Schreiner et al., 2005). The increase in positive affect due to engagement can
subsequently reduce agitation in this population (Buettner, 1999; Cohen-Mansfield &
Werner, 1997). The individual pathways to engage a person with dementia need to be
examined to construct a suitable schedule of activities and an optimal environment.

There is a paucity of research examining the impact of stimuli and environmental attributes
on engagement of persons with dementia. Much of the relevant existing literature did not use
controlled intervention trials, but the findings nonetheless suggest possible factors affecting
engagement that should be researched further. One under-researched factor that may affect
successful engagement in persons with dementia is the impact of aspects of the surrounding
environment. However, the majority of studies examining environmental modifications
focused on their effects on general behavior in persons with dementia and was not specific
to engagement. Furthermore, a qualitative synthesis of research findings on the effects of
environmental characteristics on persons with dementia in nursing homes reported that the
majority of studies were methodologically flawed and involved small samples (Gitlin,
Liebman, & Winter, 2003). These limitations are important to consider, although existing
research suggests that there could be a relationship between setting characteristics and
negative behaviors and engagement, and that persons with dementia may benefit from
specific environmental modifications, which generally included either ambiance changing
interventions or interventions affecting specific environmental attributes, such as signage,
for specific objectives.

As to ambiance changing interventions, researchers found that enhancing the nursing home
environment (e.g., by simulating a home or outdoor environment) resulted in higher levels
of pleasure as well as a trend toward less trespassing, exit seeking, and other agitated
behaviors in the altered environments, as compared with the unit’s usual décor (Cohen-
Mansfield & Werner, 1998). The administration of preferred music during bathing
significantly reduced hitting and total number of aggressive behaviors in persons with
dementia who had a history of aggression during bathing episodes (Clark, Lipe, & Bilbrey,
1998). In a correlational study, Zeisel et al. (2003) found that privacy and personalization in
bedrooms, residential character, and an ambient environment that residents can understand
were associated with both reduced aggressive and agitated behavior and fewer psychological
problems. In addition, common areas that vary in ambiance and exit doors that are
camouflaged were associated with a reduction in depression, social withdrawal,
misidentification, and hallucinations. However, this was not an interventional study, limiting
the conclusions regarding the impact of the environmental attributes.

Environmental modifications that addressed one aspect of the environment included
camouflaging of doors and increasing the visibility of the toilet. A wall mural painted over
an exit door resulted in a significant decrease in door-testing behavior (Kincaid & Peacock,
2003). Another successful environmental modification was increasing toilet visibility in
nursing homes to remind residents to use them, which had an eight-fold impact on toilet
usage (Namazi & Johnson, 1991). Furthermore, the use of specially designed exterior
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environments (e.g., those that allowed residents greater freedom of movement) reduced
incidents of aggressive behavior (Mooney & Nicell, 1992).

Environmental modifications can also be useful in compensating for functional deficits in
persons with dementia. For example, nursing home residents often have impairments such as
reduced vision (Mendez, Cherrier, & Meadows, 1996; Marx, Werner, Feldman, & Cohen-
Mansfield, 1997) and hearing loss (Cohen-Mansfield & Taylor, 2004), which can
compromise their ability to participate in activities requiring certain levels of noise and light
for optimal engagement. Furthermore, Resnick, Fries, and Verbrugge (1997) reported that
increased visual impairment as well as moderate-to-severe hearing impairment in nursing
home residents was associated with decreasing levels of social engagement as well as time
spent in nursing home activities. Sensory impairment has been found to reduce both
participation in leisure activities and performance of ADL and instrumental ADL (Branch,
Horowitz, & Carr, 1989; Horowitz, 1994; Marx et al., 1992). Environmental conditions are
important in that they can magnify such impairments, such as a combination of reduced
vision with insufficient lighting. However, Belleville, Rouleau, van der Linden, and Collette
(2003) found that persons with dementia were comparable to control participants with
respect to ability to resist auditory distractions. Moreover, research has found that persons
with dementia recall answers better when there is some room noise versus none and when
there is music playing versus other background noise (Foster & Valentine, 2001).

In examining the concept of engagement in persons with dementia, we have developed a
theoretical framework, the Comprehensive Process Model of Engagement (Cohen-
Mansfield, Dakheel-Ali, & Marx, 2009a; Figure 1), which posits that a combination of
stimulus attributes, personal attributes, setting/environmental characteristics and their
interactions affect engagement. Environmental attributes refer to those elements in the
person’s environment that may influence his or her level of attention to the stimulus
presented, including the location in which a stimulus is presented, the number of persons
present, temperature, noise level, amount of light, and time of day. Such attributes may
capture the degree of likely interference with the stimulus and the degree to which the
setting characteristics will be conducive to focusing on the stimulus. Personal attributes are
the various characteristics of the person with dementia that are likely to impact engagement
with a stimulus, including cognitive function, demographic characteristics, and general
activity and energy level. Stimulus attributes that may affect the level of engagement include
the degree to which the stimulus has social qualities, the degree to which it is manipulative,
such as in the opportunity to arrange wooden blocks, or the degree to which it emulates a
work role, such as a task of folding towels or sorting envelopes.

While this article focuses on the impact of environmental variables, other articles have
demonstrated the impact of personal attributes. Studies have shown decreased involvement
with activities for residents with lower cognitive functioning (Cohen-Mansfield, Marx,
Regier, & Dakheel-Ali, 2009b; Kolanowski, Buettner, & Litaker, 2006) and with greater
ADL impairment (Voelkl et al., 1995). Stimulus–person interaction is demonstrated in
research that has shown that information on a person with dementia’s past preferences and
premorbid personality can be effectively used in the design of intervention activities
(Cohen-Mansfield et al., in press; Kolanowski, Buettner, Costa, & Litaker, 2001;
Kolanowski & Richards, 2002).

In this article, we focus on the impact of setting and environmental characteristics on
engagement. It is likely that certain stimuli may be more affected by specific setting
characteristics than others. Music, for example, is more likely to be affected by setting noise
and less likely to be affected by modeling, whereas the reverse is likely to occur for blocks.
The focus of this article is guided by the Environmental Press Theory (Lawton, 1985),
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which asserts that because of diminishing resources, persons with dementia will be more
dependent on environmental conditions than persons with intact cognition. Therefore, we
need to determine how environmental conditions affect persons with dementia, and
additionally, we would expect persons with severe dementia to be more affected than those
with mild dementia. In this article, we present data pertaining to one aspect of the
Comprehensive Process Model of Engagement; the environmental and presentation effects
of activity stimuli, and specifically ask if stimulus modeling, order of presentation, time of
day, day of presentation, and setting characteristics impact the duration and quality of
engagement. Our hypotheses are presented in the following sections.

Presentation
Modeling

Evidence of the importance of modeling suggests that participants would benefit from the
researchers modeling the performance of a behavior with respect to manipulation of the
stimuli (Rosenthal & Bandura, 1978). However, that benefit will be more pronounced for
participants with very low levels of cognitive function because, on the basis of the
environmental press theory and the importance of matching stimuli to the level of cognitive
functioning, it is likely that persons with relatively high levels of cognitive function should
be able to use the stimuli regardless of modeling, whereas modeling may facilitate memory
retrieval in persons with more advanced dementia.

Order of presentation
Participants will be more engaged following the initial presentation of a stimulus compared
to the second presentation, because of the innovative quality of a first presentation. Those
with higher cognitive abilities would be more likely to remember the stimuli.

Timing
Time of day

Participants will perform better in the morning when they are less fatigued. This hypothesis
is based on previous findings (Burgio, Scilley, Hardin, & Hsu, 2001; Cohen-Mansfield,
2007; McCann, Gilley, Bienias, Beckett, & Evans, 2004), which identified peak agitation
hours and disruptive behaviors for nursing home residents as occurring later in the day.

Presentation on the same day versus a different day
An individual’s mood and general level of function may fluctuate each day and influence the
way they process information (Mienaltowski & Blanchard-Fields, 2005). Therefore, we
hypothesized that the levels of engagement to different stimuli on a particular day will be
more highly correlated than levels of engagement to different stimuli across different days.

Setting characteristics
Light

Because of common vision problems, participants will benefit from bright light, and their
engagement will be adversely affected by dark surroundings. Additionally, data have
suggested that bright light may reduce agitation in nursing home residents with dementia
(Lovell, Ancoli-Israel, & Gevirtz, 1995; Lyketsos, Lindell, Baker, & Steele, 1999).
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Noise
Assuming that noise will present a distraction, we hypothesized that low levels of noise
would produce the highest level of engagement. Meyer et al. (1992) reported that the
number of ‘frantic and/or violent’ agitated behaviors was halved following a reduction in
noise level in an Alzheimer boarding home.

Number of persons in proximity
Morgan and Stewart (1998) found that privacy reduces aggression and agitation and
improves sleep. Based on this finding and the assumption that other persons will provide a
distraction, we hypothesized that a setting with few or no other persons in the vicinity will
be most conducive to engagement with stimuli.

Methods
Participants

Participants were 193 residents of seven Maryland nursing homes. All participants had a
diagnosis of dementia. Of these, 151 participants were females (78%), and age averaged 86
years (range=60–101). The majority of participants were Caucasians (81%), and most were
widowed (65%). Cognitive functioning, as assessed via the Mini-Mental State Examination
(MMSE; Folstein, Folstein, & McHugh, 1975), averaged 7.2 (SD=6.3, range=0–23).
Participant ADL was obtained via the minimum data set (MDS; Morris, Fries, & Morris,
1999), averaged 3.6 (SD=1.0, range=1–5; Scale: 1 ‘independent’ to 5 ‘complete
dependence’). Out of 74 participants, 38.4% had a diagnosis of depression.

Nursing facilities
Characteristics of the seven participating nursing homes are as follows: average number of
beds were 223, with a range of 102–558; the average time of licensed nursing staff per
resident per day was one hour and 12 min, with a range of 57 min, one hour and 40 min; the
average for CNA time per resident per day was two hours and 35 min, ranging from two
hours and 10 min to three hours and 16 min. In the nursing homes where consent process
information was available, 370 relatives or guardians were approached. Of them 31% did
not respond, 50% consented, 9% refused, 4% of residents passed away prior to participating,
and 5% were excluded because they did not fit the study inclusion criteria.

Procedure
Informed consent was obtained for all study participants from their relatives or other
responsible parties. Additional information on the informed consent process is available
elsewhere (Cohen-Mansfield, Kerin, Pawlson, Lipson, & Holdridge, 1988). Our main
criterion for inclusion was a diagnosis of dementia (derived from either the medical chart or
the attending physician). The criteria for exclusion were as follows:

• The resident had an accompanying diagnosis of bipolar disorder or schizophrenia.

• The resident had no dexterity movement in either hand.

• The resident could not be seated in a chair or wheelchair.

• The resident was younger than 60 years of age.

Short-stay residents and persons receiving hospice care were not included in the study. Data
pertaining to background variables were retrieved from the residents’ charts and from the
minimum data set (MDS; Morris, Hawes, Murphy, & Nonemaker, 1991), and included
information about gender, age, marital status, medical information (medical conditions from
which the resident suffers; a list of medications taken), and performance of ADL. The
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MMSE, chosen for its widespread use and easiness to understand and interpret, was
administered to each participant by a trained research assistant. MMSE cut points were
determined by the upper and lower thirds of the sample.

Each study participant was presented with 22 predetermined different engagement stimuli
over a period of three weeks (approximately four stimuli per day). A variety of stimuli were
included in the study since some stimuli may be more appropriate for certain people than for
others. The stimuli were chosen based on their potential for comparisons on various
dimensions such as being manipulative, social, alive, task-and-work like, etc., and are
examined elsewhere (Cohen-Mansfield et al., in press). The stimuli were: a life-like doll, a
stuffed animal, a childish doll, an expanding sphere, music, a tetherball, a squeeze ball, a
large magazine, a fabric book, a respite video, a wallet/purse, an activity pillow, stamping
envelopes, coloring with markers, towels to fold, flower arrangement, building blocks, a
robotic animal, a sorting task, a puzzle, a real baby, a real pet, and two individualized stimuli
(personalized according to the resident’s past and present interests). In addition, a control
(no stimulus) condition was included. Each stimulus was presented twice during the study
(but not on the same day), once with an explanation and demonstration of how the stimulus
should be used, and once without such modeling. Engagement trials took place between 9:30
am and 12:30 pm and between 2:00 and 5:30 pm, as these are the times that residents are not
usually occupied with care activities at the nursing home (e.g., meals in the dining room,
bathing). Individual engagement trials were separated by an inter-trial interval of at least
five minutes. The order of stimulus presentation (i.e., modeling) was randomized for each
participant.

Observational measurement of engagement (OME)
OME data were recorded through direct observations using specially designed software
installed on a handheld computer, the PalmOne Zire 31™. Prior to initiating an engagement
trial, we recorded whether or not it was necessary to transfer the resident to another place to
conduct the trial, and whether or not we interrupted the participant during another activity
(e.g., a group activity, watching television, sleeping or napping). Following our introduction
of the engagement stimulus, we recorded whenever the participant refused the engagement
stimulus (through words or actions) as well as whether or not the participant asked for
additional help and/or modeling of the appropriate usage of the stimulus. We also recorded
whenever another person interrupted the engagement trial (e.g., another resident, nursing
staff). Specific outcome variables on the OME are described below.

Attention to the stimulus during an engagement trial was measured on this 4-point scale: (1)
not attentive, (2) somewhat attentive, (3) attentive, and (4) very attentive. Level of attention
observed during most of the trial and the highest attention level during the trial was
recorded. Based on high correlations suggesting these capture a single construct (Cohen-
Mansfield et al., 2009a), these ratings were averaged to form a single attention variable.

Attitude to the stimulus during an engagement trial was measured on a 7-point scale: (1)
very negative, (2) negative, (3) somewhat negative, (4) neutral, (5) somewhat positive, (6)
positive, and (7) very positive. ‘Somewhat’ indicated a lower intensity of the attribute than
the full attribute. For example, a somewhat negative attitude can be a frown and removing
the stimulus after some handling, whereas a fully negative attitude can be screaming at it,
hitting it or throwing it to the floor, etc. We recorded attitude to the stimulus seen during
most of the trial as well as the highest rating of attitude observed during the trial. Based on
high correlations suggesting that these capture a single construct (Cohen-Mansfield et al.,
2009a), these ratings were averaged to form a single attitude variable.
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Duration referred to the amount of time that the participant was engaged with the stimulus.
This measure started after presentation of the engagement stimulus and continued for a
minimum of three minutes, after which the stimulus was retrieved if the participant no
longer showed interest. If the participant maintained interest in the stimulus, he or she was
observed until there was no further engagement with the stimulus or up to a maximum of 15
minutes. Duration was measured in seconds.

In addition, data pertaining to setting characteristics (background noise, lighting, and
number of persons in proximity) were obtained via the environment portion of the Agitation
Behavior Mapping Inventory (ABMI; Cohen-Mansfield et al., 1989). The ABMI was not
completed when participants refused to participate. Thus, some environmental factors were
not measured for refusals, i.e., number of persons around, light, and noise.

Inter-rater reliability
Inter-rater reliability of the OME was assessed by six dyads of research assistants’ ratings of
the engagement measures during 48 engagement sessions with nursing home residents. The
inter-rater agreement rate (for exact agreement) averaged 77% across the engagement
outcome and setting variables. Intra-class correlation averaged 0.70 across the outcome and
setting variables.

Analytic approach
Dependent measures were duration, attention, and attitude. When a study participant refused
a stimulus, we coded duration as 0 s and scored both the attention and attitude variables as
missing for that trial for the purpose of analysis. The measure of duration is thus affected by
refusals, while attention and attitude do not include them. Attention and duration capture
similar aspects with and without examining refusals. Attitude is only measurable in response
to a stimulus that is available and therefore not refused.

For the analyses of setting variables, specific engagement stimuli were removed from
statistical analysis when the frequency of any level of the setting variable deviated from the
grand mean of all engagement stimuli by more than 5%. For example, we calculated that
39% of the engagement stimuli were presented when there were more than nine persons in
the room (usually an activity room); however, when music was the engagement stimulus,
48% of the observations found more than nine persons in the room. Since 48% deviates
from 39% by more than 5%, music was not included as one of the stimuli in which we
examined the effect of number of persons in the room. In this way, we are confident that the
results would be due to the number of persons in the room and not confounded by the
influence of music. The 5% cut off was set as a limit to acceptable deviation from the mean
so as not to confound two different factors, the stimulus factor and the environmental factor,
both of which may affect engagement. While 5% is an arbitrary number, it is a common
limit denoting small numbers, and also allowed us to have both a sufficient number of
stimuli that did not deviate, and to limit the noise in our analysis.

For each level of each setting variable, an average level of engagement was calculated for
each participant across all included engagement stimuli. In order to compare two conditions,
such as engagement levels with or without modeling of an appropriate behavior to stimuli,
we used paired t-tests. To compare three levels of stimuli, we used repeated measures
analyses of variance.

Preliminary examination of the data pertaining to light, noise, and number of persons in the
room revealed that many of our study participants did not experience all levels of each
variable. For instance, only 23 of the 193 participants were observed during dark, normal
and bright lighting conditions. When the available number of participants across all three
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conditions was limited, such as in the case of light, we used paired t-tests to compare two
levels of the dimension (e.g., dark versus normal) so that we could maximize the number of
participants in these analyses.

In order to examine engagement to stimuli presentation within days versus across days, we
took a random sampling of nine days (with two observations per day) for each participant,
and compared the length of engagement for stimuli presented on the same day to stimuli
presented on a different day using Pearson correlations. For each of these random 9 days,
correlations were performed for two sessions within the same day and two sessions across
different days for the whole sample. In this way, we had nine correlations within the same
day and nine for different days. Those correlations were transformed into z-scores and then
compared using a t-test.

To examine the differential impact of presentation on persons with higher and lower
cognitive functioning, we divided our sample into comparatively higher functioning study
participants (highest third, 65 people or 34.6% of our sample – MMSE score of 10 or higher,
mean=14.6) and comparatively lower functioning study participants (lowest third, 60 people
or 31.9% of our sample – MMSE score of less than 3, mean=0.5). We performed repeated
measures analyses of variance in which cognitive functioning was a between subjects factor
and one of the presentation/setting characteristic variables (e.g., modeling versus no
modeling) was a within subject factor. The measures of engagement were the dependent
variables. Of all the analyses of variance performed, only the analysis pertaining to the order
of presentation was significant. For this reason, we show the results of the ANOVA only for
the order of presentation. All statistical analyses were performed using SPSS software.

Results
Order of presentation

Engagement duration increased significantly and participants had a significantly more
positive attitude for trials that included modeling of appropriate behavior relative to those
that did not (Table 1). Persons with higher levels of cognitive function had a somewhat less
favorable attitude to stimuli after the second presentation as compared to the first (Table 2),
whereas those with low cognitive function showed a slight improvement in attitude during
the second presentation as compared to the first.

Timing
Engagement duration and attention were significantly greater in the afternoon (2–5) than in
the morning hours (10–12; Table 1). In order to examine engagement to stimuli presentation
across days, we took a random sampling of nine days and compared the length of
engagement for stimuli presented that same day to stimuli presented on a different day.
Although the mean (across the nine days, calculated through transformation to z scores)
correlations for stimuli presented on the same day (r=0.213) were slightly higher than those
comparing two different days (r=0.174), the difference between these correlations
(transformed to z scores) did not reach significance.

Setting characteristics
Attention and engagement duration were higher when light was normal in comparison to a
dark room; moreover, attention and attitude were significantly less positive when the
lighting in the room was bright than when the lighting was normal (Table 1). As to noise, all
indicators of engagement significantly favored a moderate level of noise over none or low-
noise levels, and engagement duration was significantly longer for moderate noise when
compared to high and very high levels of noise (Table 1). Attention to the engagement
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stimulus was significantly higher when there were four to nine people in the room versus
fewer than four or greater than nine (Table 1). The impact of environmental factors on
refusal was examined and there were no significant findings.

In order to clarify the aforementioned relationships, we examined the interrelationships
among the setting characteristic variables. As expected, there were low but significant
correlations among the variables. A dark setting was associated with few people in the room
(r=0.13, p < 0.01) and with lower levels of noise (r=0.14; p < 0.01). The presence of more
people in the room was associated with more noise (r=0.33, p < 0.01).

Discussion
In general, the findings support the importance of setting and presentation variables when
engaging persons with dementia. These do not support, however, the idea that environmental
and presentation attributes will have a stronger effect when dementia is more advanced.
Modeling presentation, moderate level of noise, and a limited (four to nine) number of
persons in the room optimized engagement for this population regardless of cognitive
functioning. The only aspect of engagement affected by cognitive functioning was
repetition, where persons with higher levels of cognitive functioning had a somewhat lower
attitude to the second presentation in comparison to the first. Future research should explore
whether there is interaction with type of dementia rather than the level of dementia.

As hypothesized, modeling of the appropriate response to the stimuli positively increased
engagement for the nursing home residents in our study, suggesting that nursing homes
should look for ways to implement modeling of activities into their care plans. Previously,
Engelman, Altus, and Mathews (1999) trained nursing assistants to make personal contact
with five residents with dementia at least every 15 min, to provide praise for appropriate
engagement, and to offer a choice of at least two activities if the resident was not engaged,
and found that the number and variety of engagement activities increased markedly from
baseline to follow-up. Both the Engelman et al. (1999) study as well as the present study
suggest that both staff and volunteers who are involved with residents should receive
training in how to introduce and model different activities.

When examining an interaction effect with cognitive function, only presentation order had a
statistically significant effect. Persons with higher cognitive ability showed a decline in
attitude toward the stimulus with the second presentation of a stimulus in comparison to the
first presentation, whereas this effect went in the other direction for the more cognitively
impaired persons. Significant results were not found, however, with regard to engagement
duration or attention. Despite an effect of presentation order, the attitudes of those with
comparatively higher cognitive ability at the second presentation were still more positive
than the attitudes of the very impaired. These findings taken together suggest that multiple
presentations of the same stimulus are appropriate for nursing home residents with varying
levels of cognitive decline. In our clinical research (Cohen-Mansfield & Werner, 1997), we
have utilized the reduced habituation to stimuli in persons with cognitive impairment in
response to our showing family videotapes three times in a session (each for about 10 min)
on a daily basis for two weeks. In our experience, only participants with mild dementia
became bored with the tapes. This lack of habituation therefore serves caregivers facilitation
of engagement so that they do not have to find new stimuli each day. Future research needs
to examine the impact of additional repetition (i.e., when a stimulus is repeated daily, when
and for whom is it likely to be rejected).

Whereas the day of presentation did not significantly influence engagement, a surprising
finding is that we were more able to engage residents after 2:00pm rather than in the
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morning hours. We randomized all stimuli across all days (as well as randomizing research
assistants), so the finding does not appear to be the result of our protocol. It is possible that
the general level of arousal is lower in the morning, which in turn affects engagement with
stimuli. Clearly, time of day is a topic that deserves further research. Along these lines, the
role of seasonal change on engagement may also be an interesting area of study to pursue.

As to the influence of setting characteristics, we found that normal lighting, moderate levels
of sound, and being near a small number of people (from four to nine) were all positively
linked with engagement. Our finding with respect to sound is consistent with previous
researchers who found that persons with dementia recall answers better when there is some
room noise versus none (Foster & Valentine, 2001).

The study has several limitations. We were limited in our ability to examine the role of the
setting characteristics since it was not possible to manipulate these conditions to achieve
comparable numbers of observations for all levels of a stimulus (e.g., normal lighting was
observed more often than either dark or bright light). This in turn forced us to utilize
separate t-tests to compare various levels of the same dimension. Another limitation is that
we based the ratings of light and noise on the perceptions of the research assistants rather
than on objective measures, which were not available for this study. Consensus among the
researchers as to what constituted the various ratings guided the rating process. Future
researchers may consider utilizing equipment for better capturing levels of sound and
lighting, such as lux meters. A further limitation is the inter-rater reliability, which, while
acceptable, is lower than we desired, adding variability and thereby decreasing the power of
the results. Finally, the varying numbers of participants in different conditions required that
we conduct multiple exploratory tests rather than using a multivariate analysis, thus
increasing the probability of error. However, the consistencies in the descriptive statistics
provided suggest that the findings are robust. Future research needs to examine
environmental attributes with more objective assessments and manipulate environmental
conditions in an experimental design, such as light and noise, rather than rely on the
variability in the natural environment. Finally, this article focuses on environmental effects
but does not describe person or stimulus effects. It should be noted that, although the focus
of this study was on environmental and stimulus attributes, personal attributes of the person
with dementia can play a strong role in engagement. This role is discussed in a previous
article (Cohen-Mansfield et al., 2009b). Personal preferences, which represent stimulus-
person interaction, are also important (Cohen-Mansfield, Marx, Thein, & Dakheel-Ali, in
press).

There is a growing body of research which suggests that persons with varying degrees of
cognitive impairment can accurately and reliably answer questions and report on their
preferences and experiences (Feinberg & Whitlatch, 2001, 2002; Whitlatch, Feinberg, &
Tucke, 2005). Several studies indicate that cognitively impaired individuals retain a sense of
self, even in late stages of their illness (Kitwood, 1997; Woods, 1999), and are capable of
communicating information about feelings and preferences (Feinberg & Whitlatch, 2001;
Squillace, Mahoney, Loughline, Simon-Rusinowitz, & Desmond, 2002). In a qualitative
study, Clare, Rowlands, Bruce, Surr, and Downs, (2008a,b) observed a retained sense of
self, identity, and awareness in persons with moderate-to-severe dementia in long-term care
facilities. Given these findings, caregivers should make an effort to elicit and incorporate the
preferences of persons with dementia into their care and activity plans.

Future research may also examine person–environment interaction, i.e., whether a person’s
preferences for certain environmental conditions affect his/her engagement under those
versus other conditions. We are currently preparing a GEE analysis in which we are trying
to describe the effect of multiple model components, i.e., personal, stimulus, and
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environmental attributes simultaneously. While that paper does provide a global picture, it
misses much of the details and specifics for each part of the model. Therefore, our approach
was to first examine and write up each component of the model in depth and then have a less
thorough examination of the model as a whole.

The findings of this study offer an important contribution to the limited extant literature on
the relationship between environmental attributes and engagement of persons with dementia,
particularly because it avoids many of the flaws in the designs of existing studies on this
topic (Gitlin et al., 2003). The findings have direct implications for the way in which
caregivers should structure the setting and the presentation of stimuli to optimize
engagement by persons with dementia, including using modeling and setting environments
with moderate levels of light, noise, and number of persons. More research of this nature is
needed, as engagement of nursing home residents in appropriate activities has been linked to
reductions in agitation, apathy, and caregiver burden.
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Figure 1.
The Comprehensive Process Model of Engagement. Reprinted with permission from Cohen-
Mansfield, J., Dakheel- Ali, M., & Marx, M.S. (2009a). Engagement in persons with
dementia: The concept and its measurement. The American Journal of Geriatric Psychiatry,
17(4), 299–307.
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Table 1

Engagement duration, attention, and attitude for setting characteristics.

Modeling Duration, mean (SD) Attention, mean (SD) Attitude, mean (SD)

 With modeling 153 (118.91) 2.35 (0.66) 4.90 (0.43)

 Without modeling 140 (114.02) 2.33 (0.63) 4.85 (0.39)

 t-value (one-tailed) t(192) = 3.31*** t(189) = 0.63 t(189) = 2.76**

Timing

 10:00 am–12:00 pm 139 (118.98) 2.27 (0.62) 4.85 (0.40)

  2:00 pm–5:00 pm 156 (126.36) 2.36 (0.66) 4.87 (0.39)

 t-value (two-tailed) t(192) = 2.66** t(191) = 3.02** t(191) = 0.67

Light

 Dark 147 (194.00) 2.06 (0.80) 4.81 (0.70)

 Normal 193 (127.78) 2.35 (0.60) 4.89 (0.37)

 Bright 185 (266.89) 2.08 (0.90) 4.72 (0.51)

 t-value dark versus normal (two-tailed) t(73) = 2.24* t(73) = 4.40*** t(73) = 1.30

 t-value normal versus bright (two-tailed) t(46) = 0.12 t(46) = 2.04* t(46) = 2.82**

Number of people around

 Fewer than four people 156 (135.15) 2.26 (0.60) 4.86 (0.41)

 4–9 164 (133.04) 2.35 (0.67) 4.89 (0.46)

 More than nine people 161 (122.52) 2.20 (0.57) 4.82 (0.39)

 Repeated measures ANOVA F(2,302) = 0.228 F(2,300) = 5.963** F(2,300) = 2.419

Noise levela

 None 160 (195.33) 2.11 (0.81) 4.77 (0.53)

 Moderate 203 (139.97) 2.43 (0.66) 4.91 (0.40)

 High 136 (156.41) 2.26 (0.90) 4.79 (0.63)

 t-value low versus moderate (two-tailed) t(141) = 2.06* t(141) = 4.89*** t(141) = 2.45*

 t-value moderate versus high (two-tailed) t(99) = 3.17** t(98) = 1.08 t(98) = 1.48

Notes: The following rating scales were used: attention to the stimulus during an engagement trial was measured on this four-point scale: not
attentive, somewhat attentive, attentive, and very attentive; attitude to the stimulus during an engagement trial was measured on a seven-point
scale: very negative, negative, somewhat negative, neutral, somewhat positive, positive, and very positive.

a
Paired t-tests were used rather than ANOVAs because of the small number of persons experiencing all three levels of light and noise

*
p < 0.05,

**
p < 0.01,

***
p < 0.001.
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