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Abstract

Objectives—To determine which stimuli are 1) most engaging 2) most often refused by nursing
home residents with dementia, and 3) most appropriate for persons who are more difficult to
engage with stimuli.

Methods—~Participants were 193 residents of seven Maryland nursing homes. All participants
had a diagnosis of dementia. Stimulus engagement was assessed by the Observational Measure of
Engagement.

Results—The most engaging stimuli were one-on-one socializing with a research assistant, a real
baby, personalized stimuli based on the person’s self-identity, a lifelike doll, a respite video, and
envelopes to stamp. Refusal of stimuli was higher among those with higher levels of cognitive
function and related to the stimulus’ social appropriateness. Women showed more attention and
had more positive attitudes for live social stimuli, simulated social stimuli, and artistic tasks than
did men. Persons with comparatively higher levels of cognitive functioning were more likely to be
engaged in manipulative and work tasks, whereas those with low levels of cognitive functioning
spent relatively more time responding to social stimuli. The most effective stimuli did not differ
for those most likely to be engaged and those least likely to be engaged.

Conclusion—Nursing homes should consider both having engagement stimuli readily available
to residents with dementia, and implementing a socialization schedule so that residents receive
one-on-one interaction. Understanding the relationship among type of stimulus, cognitive
function, and acceptance, attention, and attitude toward the stimuli can enable caregivers to
maximize the desired benefit for persons with dementia.
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Nursing home residents spend a large majority of their day unoccupied. This has been linked
to a decline in their physical, behavioral, and cognitive functioning, as well as their quality
of life.1 More specifically, verbal and physical agitation have been directly correlated with
understimulation in this population.2= In long-term care settings, problem behaviors were
shown to increase when the person was inactive and to decrease when structured activities
were offered.>
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Methods have been devised for decreasing agitation using engagement with a wide range of
stimuli. Exploring the efficacy of such nonpharmacological approaches to intervention is
important because some drugs such as atypical antipsychotics have been associated with
limited efficacy, negative side effects, and increased mortality in persons with dementia.5/
Furthermore, according to the principles of dementia care delineated by the American
Association for Geriatric Psychiatry, nonpharmacological interventions should always be
tried first.2 The selection of specific nonpharmacological therapies should be based on the
unique characteristics of the patient, the caregiver, the availability of the therapy, the
severity of the neuropsychiatric symptoms, and the likelihood that the specific symptoms
will respond to the specific therapy.8

Buettner®10 created a list of stimuli for engagement of persons with dementia termed
“simple pleasures,” which could be used to reduce agitation and increase the amount of time
spent in purposeful activity. These stimuli included 23 handmade objects that were
appealing, safe, and therapeutic. Buettner identified those that were the most helpful with
particular behaviors among residents with dementia. Other research showed various benefits
of engagement of older persons with dementia. Using a crossover experimental design, one
study found that engagement and positive affect were both significantly higher when the
participants, 15 nursing home residents with dementia, were matched with stimuli
corresponding to their skill and interest level.3 A number of studies have found that mental
activity plays a protective role against cognitive decline,11:12 and further research is being
performed to see whether there is a causal relationship between low activity levels and
dementia development.13

In this article, we describe which stimuli (out of a possible 25) are most engaging to persons
with dementia and how responses vary with respect to personal background (sex, education,
and level of cognitive function). In addition, we examine the characteristics of persons who
do not respond to any stimuli, the subgroups of stimuli that are most engaging to the persons
who are least likely to respond, and how these differ from the stimuli that attract persons
who are responsive.

METHODS

Participants

Research staff members approached the administrators of 10 Maryland nursing homes,
regarding participation in the study and three refused. For the seven nursing homes that
agreed to participate, research staff provided nursing home personnel with consent forms
and nursing home staff members distributed the consent forms to guardians of residents with
dementia. We received 211 consents of which 18 were excluded because of exclusion
criteria (seven had bipolar disorder, one had schizophrenia, one was younger than 60 years,
five had high Mini-Mental State Examination [MMSE] scores, and four could not use their
hands) and 193 participated in the study. One hundred fifty-one participants were women
(78%) and age averaged 86 years (range: 60-101). A majority of participants were white
(81%) and most were widowed (65%). Activities of daily living performance, assessed
through the Minimum Data Set,1* averaged 3.6 (standard deviation: 1.0; range: 1-5; where 1
= “independent,” 5 = “complete dependence”). Cognitive functioning averaged 7.2 (standard
deviation: 6.3; range: 0-23) on the MMSE.1® Participants had an average of 6.7 medical
diagnoses.

Assessments

Data pertaining to background variables were retrieved from the residents’ charts at the
nursing homes and from the Minimum Data Set. The MMSE was administered by a trained
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Procedure

research assistant. The Self-Identity Questionnairel6-17 was administered through a phone
interview with the closest relative to determine enjoyable activities from the past and
present. Engagement was assessed using the Observational Measurement of Engagement
(OME).18 OME data were recorded through direct observations using a specially designed
software installed on a handheld computer, the Palm One Zire 31. Specific OME outcome
variables are attention to the stimulus during an engagement trial (four-point scale: not
attentive to very attentive); attitude to the stimulus during an engagement trial (seven-point
scale: very negative to very positive); duration referred to the amount of time that the
participant was engaged with the stimulus (in seconds). This measure started after stimulus
presentation and ended at 15 minutes or whenever the study participant was no longer
engaged with the stimulus.

Finally, the amount of time that we observed stimulus manipulation by the study participant
as well as talking to or about the stimulus during an engagement trial were recorded (four-
point scale: none of the time to most/all the time). For the purpose of analysis, we recoded
these into 0 and 1, where 0 = none and 1 = all other responses.

Interrater reliability of the OME was assessed by six dyads of research assistants’ ratings of
the engagement measures during 48 engagement trials with nursing home residents. The
interrater agreement rate for exact agreement was 75% for the five engagement measures.
Intraclass correlation averaged 0.840 (range: 0.579-0.996) for the engagement outcome
variables.

Informed consent was obtained for all the study participants from their relatives or other
responsible parties, as described previously.1® Our criterion for inclusion was a diagnosis of
dementia from the medical chart or attending physician. Criteria for exclusion were
diagnosis of bipolar disorder or schizophrenia, no dexterity movement in either hand,
inability to be seated in a chair or wheelchair, and age younger than 60 years.

As to the engagement protocol, each participant was presented with 25 predetermined
engagement stimuli during a 3-week period (approximately four stimuli per day, presented
throughout the day). Stimuli were categorized as: live social stimuli, which included a real
dog, real baby, and one-on-one socializing with a research assistant; simulated social
stimuli, which included a lifelike (real) baby doll, childish-looking doll, plush animal,
robotic animal (~$78 from retail stores), and respite video2%:21; a reading stimulus, which
included a large-print magazine; manipulative stimuli, which included a squeeze ball,
tetherball, expanding sphere, activity pillow, building blocks, fabric book, wallet (males)/
purse (females), and puzzle; a music stimulus, which included listening to music; artistic
task-related stimuli, which included flower arrangement and coloring with markers; work-
related stimuli, which included stamping envelopes, folding towels, and an envelope sorting
task; and two different self-identity stimuli that were matched to each participant’s past
identity with respect to family, occupation, hobbies, or interests. These stimuli were
determined on the basis of the Self-ldentity Questionnaire administered to family members
and residents. Self-identity stimuli varied across study participants, such that a book ledger
could be given to a former accountant or fabric samples could be presented to a former
seamstress. In the majority of instances, the first self-identity stimulus tapped family identity
and was either family photographs or videotape/DVD of a conversation with a family
member. With the exception of the self-identity stimuli (which were always individualized)
and the music stimulus (which was, whenever possible, individualized), stimuli were
standardized across study participants.
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Five research staff members independently rated the social appropriateness of 23 stimuli
(self-identity stimuli were not included) for the study participants using this scale: 1 = low
appropriateness (i.e., considered appropriate for children rather than adults), 2 = moderately
acceptable, 3 = highly acceptable. Ratings were based on perceptions of the extent to which
each stimulus was an appropriate stimulus to present to an adult. A median was calculated
for the ratings of each stimulus.

Stimuli were presented between 9:30 A.M.-12:30 P.M. and 2:00 P.M.-5:30 P.M. Individual
engagement trials were separated by a washout period of at least 5 minutes. The order of
stimulus presentation was randomized for each participant. Most often, two stimuli were
presented in the morning and two in the evening. Each trial lasted a minimum of 3 minutes.
If the participant showed no interest in the stimulus after 3 minutes, the trial was terminated.
If the participant became engaged with the stimulus, the trial lasted throughout the extent of
the participant’s engagement— up to a cutoff time of 15 minutes.

Statistical Analysis

To clarify which stimuli were most engaging, we rank ordered the different stimuli on the
six indicators of engagement: stimulus acceptance, duration, attention, attitude, stimulus
manipulation, and talking to or about the stimulus. Stimulus acceptance was derived as the
percentage of trials for which a stimulus was not refused. Stimulus acceptance ranking of
one indicates that the stimulus was refused least often. To understand the potential influence
of social appropriateness on engagement, we correlated Spearman’s correlations between
social appropriateness with the rankings of the four indicators of engagement.

To clarify the impact of type of stimulus, we compared the engagement value of stimuli
from the eight categories (live social, simulated social, self-identity, reading, manipulative,
music, artistic task, and work related) by repeated-measures analyses of variance in which
the dependent measures were duration, attention, attitude, and stimulus acceptance. Post-hoc
Bonferroni analyses were used to check which categories resulted in significantly longer
durations of engagement than others.

To examine the effect of sex, cognitive function, and education on engagement, we
examined the rank order of stimuli for men and women, for those with the highest and
lowest thirds of cognitive function and those with high and low education on engagement
duration and attitude. The higher level of cognitive function corresponded to MMSE levels
of 10 or higher (34.6% of the sample) and the lowest corresponded to MMSE score of <3
(31.9% of the sample). The high level of education was an education beyond high school
and the low level was high school or less. In addition, we conducted two types of statistical
analysis. We correlated the ranking order of stimuli between men and women and between
high and low levels of cognitive function for duration and for attitude using Spearman’s
correlations. In addition, we performed two-way analyses of variance in which the
dependent measures were duration, attention, attitude, and stimulus acceptance, the within-
person factor was category of stimulus and the between-subject factor was sex or high and
low level of cognitive functioning or high and low level of education.

To understand unresponsiveness, we identified the least responsive participants as those who
responded (i.e., engagement time greater than 0) to the fewest stimuli to which they were
presented and characterized them in terms of their age, cognitive function, and stimuli with
which they were involved with. We then divided the sample into receptive (engaged during
at least two-thirds of trials) and unresponsive (those who were engaged in a third or fewer
trials) and examined stimulus rankings for these two groups. We correlated the stimuli
rankings for the receptive and unresponsive study participants for engagement duration and
attitude using Spearman’s correlations.
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Which Stimuli are Most Engaging Overall, and Which are Accepted Most Often?
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Rankings of the 25 engagement stimuli are presented in Table 1. The seven stimuli that were
accepted most often were one-on-one socializing with a research assistant, a real baby, the
first personalized self-identity stimulus (in 77% of the cases, this stimulus tapped family
identity, e.g., family photos, audiotape, or video/DVD), envelopes to stamp, a fabric book,
the second personalized self-identity stimulus, and music. With the exception of the fabric
book, the aforementioned stimuli had received the highest rating of social appropriateness.
Stimuli that were refused most often included the plush animal, coloring with markers,
robotic animal, childish-looking doll, and activity pillow, and all had received the lowest
appropriateness rating.

The engagement stimuli with the highest rankings for duration, attention, and/or attitude
included one-on-one socializing, a real baby, and both personalized self-identity stimuli
(Table 1). Duration was high for a respite video, and attitude was relatively high for a real
pet, lifelike doll, and robotic animal. Interestingly, the respite video, lifelike doll, and robotic
animal received comparatively low rankings with regard to stimulus acceptance (i.e., these
were refused relatively often). As to stimulus manipulation, the seven stimuli with the
highest rankings were a fabric book, squeeze ball, robotic animal, envelopes to stamp, large-
print magazine, towels to fold, and lifelike doll. Finally, the seven stimuli that evoked the
most talking by the study participants were one-on-one socializing, a real pet, real baby,
lifelike doll, robotic animal, the first personalized self-identity stimulus, and childish-
looking doll.

Taken together, some interesting findings emerged for individual stimuli. In the case of the
lifelike looking doll, we found that rankings for engagement duration, attention, and attitude
were all high, but this stimulus was refused often (i.e., had a relatively low stimulus
acceptance ranking). Similarly, the respite video had a relatively low stimulus acceptance
ranking, even though it had high rankings of engagement duration and positive attitude. An
examination of Table 1 reveals that refusal tended to be highest (i.e., high stimulus
acceptance rankings) with stimuli that had low social appropriateness, such as those that are
considered appropriate for children (27.2% for the childish doll, 28.6% for the plush animal,
and 28% for the coloring with markers). The correlation between appropriateness and
ranking of rate of acceptance was r = —0.682, p <0.001, N = 23 (the two self-identity stimuli
were excluded); the correlation with ranking of duration was —0.491, p = 0.017, and with
attention —0.467, p = 0.025 (all p values two-tailed). Correlations with ranking of attitude,
talking to or about stimulus, and stimulus manipulation were not statistically significant.

The comparisons of the eight categories of stimuli by repeated-measures analyses of
variance are presented in Table 2. As can be seen in the first four rows of the Table 2, the
main effect of stimulus category was statistically significant for the four engagement-
dependent measures, with the live social and self-identity stimuli emerging as most
engaging, followed by work for engagement duration and simulated social for attitude, and
then by reading and artistic task for both. Post-hoc Bonferroni analyses (available from
authors) showed that, for engagement duration, engagement with live social stimuli was
significantly longer than with all other stimuli; engagement duration with stimuli based on
self-identity was significantly longer than all remaining stimuli with the exception of work
stimuli; work, reading, artistic task, and simulated social stimuli were all significantly more
engaging (in terms of duration) than music and manipulative stimuli but were not
significantly different from each other.
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Does Responsiveness to Stimuli Vary With Respect to Gender, Education, and Level of
Cognitive Function?
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The Impact of Gender—As can be seen in Table 3, there was a general concordance in
the ranking of stimuli between men and women. The correlations between the rankings were
positive and significant for duration (r = 0.827, N = 25, p <0.001) and for attitude (r = 0.672,
N = 25, p <0.001). There were, however, differences between men and women, as can be
seen in Table 3 (e.g., an average duration spent engaged with a baby was longer for women
by about 120 seconds, and although the simulated baby i.e., the lifelike doll was ranked five
for attitude by both genders, women were, on an average, engaged for 90 more seconds).
Social stimuli, e.g., a respite video and childish doll, were shown a similar preference by
women, whereas men were more likely to be involved with the large-print magazine and in
the work activity of stamping envelopes.

The two-way repeated-measures analyses of variance with stimulus category and sex as the
within and between factors, respectively are presented in Table 2. The main effect of
stimulus category was statistically significant for the four engagement-dependent measures
as were the interaction terms for analyses pertaining to attention and attitude (F7,13g) =
2.304, p <0.05; F7,137) = 2.163, p <0.05, respectively). Male and female study participants
had comparable responses to some of the stimulus categories, but females showed more
attention and had more positive attitudes for live social stimuli, simulated social stimuli, and
artistic tasks than did men. In addition, with respect to work-related stimuli, women were
observed to show more attention than did men (Figs. 1 and 2). The main effect of sex did not
reach statistical significance for any of the four dependent measures.

The Impact of Cognitive Function—Live social and self-identity stimuli were among
the most highly ranked items regardless of cognitive level. Persons with comparatively
higher levels of cognitive functioning were also more likely to spend the longest amounts of
time being engaged in active, work-related tasks, such as sorting envelopes, stamping
envelopes, and folding towels; however, simulated social stimuli, which permit less active
responses, resulted in some of their most positive attitude scores (Table 3). In contrast,
simulated social stimuli, such as the lifelike doll and the respite video, were among the most
highly ranked items for both duration and attitude among those with low levels of cognitive
functioning. The correlations between the rankings of those with comparatively higher and
those with low levels of cognitive functioning were significant and positive for duration (r =
0.494, N = 25, p <0.05) and attitude (r =0.793, N = 25, p <0.001).

In the two-way repeated-measures analyses of variance, with cognitive functioning as the
between-subjects variable, the main effects for both group and stimulus category for
duration, attention, attitude, and acceptance were significant (Table 2). The significant
interaction term for duration (Table 2) is reflected in Fig. 3, where study participants with
comparatively higher cognitive functioning were engaged longer for seven of the stimulus
categories, the exception being the category of simulated social stimuli where mean
engagement duration did not appear to be influenced by level of cognitive functioning. The
interaction term for attention was also significant (Table 2). Overall, participants with
comparatively higher cognitive functioning had higher levels of attention for all eight
categories of stimuli, most noticeably for live social stimuli, artistic tasks, work-related
stimuli, and reading; the smallest difference between residents with higher and lower levels
of cognitive functioning was seen with attention to self-identity stimuli (Fig. 4). Finally, the
interaction term for stimulus acceptance was statistically significant (Table 2). As can be
seen in Fig. 5, study participants with low cognitive functioning had consistently higher
stimulus acceptance; in contrast, those with comparatively higher cognitive functioning had
lower stimulus acceptance, refusing stimuli more often (roughly 30% of the time). However,
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mean scores for both groups were closest for live social stimuli, indicating that this is the
most acceptable stimulus regardless of level of cognitive impairment. Analyses pertaining to
education suggested that education did not affect engagement (these results are available
from the authors).

Are Those Who are Least Likely to Respond to Any Stimuli More Likely to Respond to
Different Stimuli Than the Stimuli That Attract Persons Who are Responsive?

There were three participants who were engaged in fewer than five trials (two engaged in
only four trials and one engaged in only two trials). All three were women, white, widowed,
and had finished high school. They were 89, 95, and 96 years, with MMSE scores of 0, 6,
and 10. The only activity in which all three were engaged was one-on-one socializing. Two
of the three were engaged in the individualized self-identity activities. The other activities
that resulted in their engagement were the puzzle, stamping envelopes, folding towels, and
building blocks.

Stimulus ranking for receptive (engaged during at least two-thirds of trials) and
unresponsive (those who were engaged in a third or fewer trials) participants are presented
in Table 4. For the receptive study participants, social stimuli, both live and simulated, and
the task-oriented activities were engaging for the longest amount of time. The unresponsive
participants appeared to be more selective in that higher levels of engagement were reserved
for those stimuli that were real (real baby or real pet) as opposed to the simulated social
stimuli. They also showed relatively high responsiveness to music and to the large-print
magazine, both real-world activities in which they would have engaged in the past in
contrast to the other stimuli that were more contrived. Both groups showed comparatively
high levels of engagement with the self-identity stimuli. There was a high correlation
between the rankings for the receptive and unresponsive study participants for engagement
duration (r = 0.678, N=25, p <0.001) and for attitude (r = 0.747, N = 25, p <0.001).

DISCUSSION

The findings of this study indicate that persons with dementia can indeed be effectively
engaged by stimuli. Of those used in our study, the most engaging stimuli (based on
engagement duration) were the one-on-one socializing, a real baby, both personalized self-
identity stimuli, the respite video, and the lifelike doll. The stimuli refused most often
included the plush animal, coloring with markers, robotic animal, childish-looking doll, and
activity pillow, and all of these also received the lowest appropriateness rating.

Although we are cautious about generalizing to the entire population of persons with
dementia, because dementia has a unique progression in each person, it appears that most
persons with dementia can be engaged with some stimulus. In our sample, one-third had
MMSE scores of 3 or lower and were nevertheless engaged with the stimuli for some period
of time. We encountered participants who refused more often than not, but there was
nonetheless always some stimulus that was able to engage them. There was no stimulus that
was refused by 100% of the participants; all stimuli used in this study had someone who was
engaged by them.

In general, less engaged participants showed higher engagement when the stimulus was real
(e.g., a live pet) or when it was representative of real-world tasks (e.g., listening to music
and reading a magazine). The most engaged participants generally responded best to social
stimuli and the task-oriented activities.

We found that personal characteristics affect engagement. With regard to sex, both men and
women had the most positive attitude toward a real baby. For women, the six stimuli with
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the highest rankings for duration included social stimuli, both real and simulated, along with
stimuli based on self-identity; for men, the longest durations occurred with real social
stimuli, self-identity stimuli, the large-print magazine, and stamping envelopes, a work-
related task. As to stimulus categories, women showed more attention and had more positive
attitudes toward both live and simulated social stimuli and toward artistic tasks. Attention
was also comparatively higher for women for work-related stimuli. Cognitive functioning
also played a role in engagement, as participants with comparatively higher levels of
cognitive functioning were more likely to spend time engaged in work activities, whereas
those with low levels of cognitive functioning were more engaged by simulated social
stimuli (e.g., the respite video), which does not require active responses.

In terms of tailoring stimuli to specific individuals, personal characteristics such as sex and
cognitive function should be taken into account. Cognitive function is of interest in that it
increases engagement in general, but it also increases refusal (low stimulus acceptance).
Stimulus acceptance appears to vary with social appropriateness of the stimulus. It is,
therefore, imperative to consider the social appropriateness of the stimulus, especially for
higher-functioning persons with dementia. Even more important is sensitivity to the person’s
attitude toward social appropriateness. For example, a person who rejects a doll as childish
is sending a message that he or she should be respected as an adult.

Manipulation of the stimuli was a function of the materials used and the ease of
manipulation; i.e., the most manipulative stimuli were the fabric book, squeeze ball, and
robotic animal. Therefore, the specific goal of stimulation needs to be stipulated when
choosing a stimulus, i.e., is the goal to maximize positive attitude, duration, manipulation,
another measure, or a combination of goals?

Based on our findings, it would behoove nursing homes to have some sort of socialization
schedule in place, so that residents get the one-on-one interaction that appears to be so
beneficial. In addition, staff should be trained to maximize socialization during activities of
daily living performance (e.g., dressing, bathing, and feeding). Although one-to-one
interaction and activities based on one’s self-identity were the most well received, these
interventions can be challenging to deliver. In particular, they are more demanding of staff’s
time, which can be especially difficult in understaffed establishments. Ways of incorporating
these into current staff activities and ways of assisting staff members in preparing and
delivering these stimuli need to be explored. Various stimuli should also be available to
residents with dementia, such as easy work-related stimuli (e.g., sStamping envelopes), a
fabric book, music, and personalized stimuli.

Future research could examine the impact of other types of stimuli as well as study methods
to maintain engagement beyond the short periods generally found in this study, such as
which stimuli can be presented repeatedly, and for how many times, before they no longer
elicit engagement. Previously, we found that although cognitively impaired residents with
problematic behaviors benefited from repeated stimuli, those with relatively higher levels of
cognitive function were more likely to register stimulus repetition, displaying responses
such as boredom or increased complaining after only a few days.22-23 The research assistants
conducting the trials had the impression that, with few exceptions, the washout period of 5
minutes was sufficient. The few who needed a longer washout usually remembered the trial
even on the following day. However, future research could specifically study the impact of
different washout periods and potential carryover effects. Overall, persons with dementia
can indeed be engaged with stimuli and it is important to conduct these types of studies to
continue to identify effective and safe treatments in response to the growing prevalence of
dementia.?4 Given the much lower levels of engagement in those with poorer cognitive
function, it behooves future research to explore how stimuli can be modified and optimized
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with the progression of cognitive and functional decline associated with Alzheimer disease.8
Understanding the relationship among type of stimulus, cognitive function, and acceptance,
attention, and attitude toward the stimuli can enable caregivers to maximize the desired
benefit for persons with dementia.
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FIGURE 1.
Mean Attention to the Eight Stimulus Categories as a Function of Gender
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FIGURE 2.
Mean Attitude to the Eight Stimulus Categories as a Function of Gender
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FIGURE 3.
Mean Engagement Duration Toward the Eight Stimulus Categories for the Lowest Versus
Highest Levels of Cognitive Function
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