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Abstract
Background—Engagement refers to the act of being occupied or involved with an external
stimulus. In dementia, engagement is the antithesis of apathy.

Objective—The Comprehensive Process Model of Engagement was examined, in which
environmental, person, and stimulus characteristics impact the level of engagement of persons
with dementia.

Methods—Participants were 193 residents of 7 Maryland nursing homes. All participants had a
diagnosis of dementia. Stimulus engagement was assessed via the Observational Measure of
Engagement. Engagement was measured by duration, attention, and attitude to the stimulus. 25
stimuli were presented, which were categorized as live human social stimuli, simulated social
stimuli, inanimate social stimuli, a reading stimulus, manipulative stimuli, a music stimulus, task
and work-related stimuli, and two different self-identity stimuli.

Results—All stimuli elicited significantly greater engagement in comparison to the control
stimulus. In the multivariate model, music significantly increased engagement duration, while all
other stimuli significantly increased duration, attention, and attitude. Significant environmental
variables in the multivariate model that increased engagement were: use of the long introduction
with modeling (relative to minimal introduction), any level of sound (most especially moderate
sound), and the presence of between 2 to 24 people in the room. Significant personal attributes
included MMSE scores, ADL performance and clarity of speech, which were positively associated
with higher engagement scores.

Conclusions—Results are consistent with the Comprehensive Process Model of Engagement.
Person attributes, environmental factors, and stimulus characteristics all contribute to the level and
nature of engagement, with a secondary finding being that exposure to any stimulus elicits
engagement in persons with dementia.
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Nursing home residents spend the majority of their time unoccupied and not engaged in any
meaningful activity (1,2). Such understimulation can have especially negative effects for
residents with dementia as it magnifies the apathy, boredom, depression, and loneliness that
often accompany the progression of dementia (3,4).

Engagement refers to the act of being occupied or involved with an external stimulus, which
includes concrete objects, activities, and other persons. The Comprehensive Process Model
of Engagement (5) aims to explain the factors that affect engagement in persons with
dementia and postulates that engagement with stimuli is influenced by environmental
characteristics, personal characteristics, and stimulus attributes. Engagement in turn results
in a change in affect that influences the manifestation of behavior problems (Figure 1). In
this paper, we examine the impact of environmental, personal, and stimulus characteristics
on the level of engagement. While we have published papers which examined sections of the
model, in this paper we tie the different portions together and analyze their relative impact
concurrently.

An individual’s environment can adversely or positively influence engagement quality. We
recently reported that nursing home residents with dementia were engaged with stimuli more
often in an environment with normal lighting, moderate levels of sound and with small
groups of people (i.e., 4 to 9) (6). Previously, Foster and Valentine (7) found that persons
with dementia recalled answers better when there was some room noise versus none and
when there was music playing versus other background noise.

Personal characteristics, such as demographics, cognitive functioning, medical status, and
functional status (including hearing and vision) have been found to influence engagement in
persons with dementia (8). For example, female gender, higher cognitive and better ADL
functioning have been linked with longer engagement with stimuli (8) and with longer
participation in activities (9–12). Decreased social interactions have been linked with pain
(13) and visual and hearing impairment (11). Residents with poor hearing tended to refuse
stimuli more often than those with adequate hearing (8).

Stimulus characteristics can significantly affect engagement quality. Cohen-Mansfield and
Werner (14) found that one-on-one social interaction with a research assistant was a potent
stimulus. However, staff and family are not always available to engage nursing home
residents in social contact, and alternate forms of social contact, such as simulated
interaction (audiotaped or videotaped conversation with a relative) (15,16;17) have been
found to increase interest and reduce negative behaviors. Positive results have also been
seen with robotic animals (18) and animal-based social stimuli (19). Furthermore, stimuli
customized to individual interests and capabilities have been found to decrease
neuropsychiatric behaviors and increase activity engagement (20).

In this paper, we develop estimates for portions of our Comprehensive Process Model of
Engagement. Specifically, using Generalized Estimated Equations (GEE) methodology, we
examine the separate and combined effects of stimulus attributes, environmental attributes,
and person attributes. Through the GEE analyses, we thus provide a description of a global
model of engagement. We hypothesized that the environmental, personal, and stimulus
attributes each have independent effects on engagement.
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Methods
Participants

Participating nursing homes approached potential participants based on their fit with
inclusion criteria. Our inclusion criterion was a confirmed diagnosis of dementia. Exclusion
criteria were: the resident had an accompanying diagnosis of bipolar disorder or
schizophrenia, had no dexterity or movement in either hand, could not be seated in a chair/
wheelchair, had a MMSE score of 23 or above, or was younger than 60 years. Once consent
was obtained for eligible participants, background information was retrieved and the MMSE
administered. The final sample of participants included 193 residents of 7 Maryland nursing
homes, and all had a diagnosis of dementia.

Procedure
The study was approved by the Institutional Review Board of the CES Life Communities.
Informed consent was obtained for all study participants from their relatives or other
responsible parties (21). Twenty-five predetermined engagement stimuli were presented to
participants over a three-week period (approximately 4 stimuli per day). Stimuli were
categorized as: live human social stimuli, which included a real baby, and one-on-one
socializing with a research assistant; simulated social stimuli, which included a life-like
(“real”) baby doll, a robotic animal, and a video respite ™ (a commercially available video
of a person talking to the person with dementia; the video often includes singing and asking
the viewer to join in 22,23); inanimate social stimuli which included a childish-looking doll
and a plush animal; a real pet which involved visits with a real dog, a reading stimulus,
which included a large print magazine; manipulative stimuli, which included a squeeze ball,
tetherball, expanding sphere, activity pillow, building blocks, a fabric book, a wallet (males)
or purse (females), and a puzzle; a music stimulus, which included listening to recorded
music; task and work-related stimuli, including arranging flowers, coloring with markers,
stamping envelopes, folding towels, and an envelope sorting task; and two different
personalized stimuli, based on the study participant’s self-identity.

Stimuli were presented in random order with either a long introduction with modeling or a
short, minimal introduction. If the participant refused the engagement stimulus, the research
assistant removed it. Engagement trials took place between 9:30 am – 12:30 pm and
between 2 pm – 5:30 pm, as these are the times that residents are not usually occupied with
care activities at the nursing home. Individual engagement trials were separated by a
washout period of at least 5 minutes.

Dependent variables
Engagement: Observational Measurement of Engagement (OME): The OME (5) was
developed to assess the levels of engagement of persons with intellectual disabilities, and
measured the four outcome variables of engagement: duration, attention, attitude, and
refusal. Duration refers to the amount of time that the participant was occupied or involved
with a stimulus and was measured in seconds. Attention to the stimulus occurs when a study
participant is focused on the stimulus (i.e., eye tracking, visual scanning, facial, motoric, or
verbal feedback, or eye contact), and is measured on a four-point scale: (1) not attentive, (2)
somewhat attentive, (3) attentive, and (4) very attentive. Attitude toward the stimulus may
be observed by positive or negative facial expression, verbal content or physical movement
toward the stimulus, and was measured on a seven-point scale: (1) very negative, (2)
negative, (3) somewhat negative, (4) neutral, (5) somewhat positive, (6) positive, and (7)
very positive. Rate of refusal refers to whether or not an individual rejected a stimulus, and
was recorded as ‘yes’ or ‘no.’
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OME data were recorded through direct observations using specially designed software
installed on a handheld computer, the Palm One Zire 31™. Intraclass correlation averaged
0.78 for the engagement outcome variables. A baseline observation was completed each day
before stimulus presentation. One research assistant presented the stimulus and a second
research assistant, who remained unobtrusive, observed the participant’s reaction and
engagement with the stimulus via the OME, entering the data directly onto a Palm Pilot
Zire31™.

Independent variables
Environmental attributes
Setting and presentation: Background noise, lighting, and number of persons in proximity
were obtained via the environment portion of the Agitation Behavior Mapping Instrument
(ABMI) (24). Background noise was recorded as: 1=none, 2=low, 3=moderate, 4=high,
5=very high. Lighting was recorded as 1=bright, 2=normal, 3=dark. Number of persons in
close proximity to the participant was recorded as: 1=zero, 2=one person, 3=two persons,
4=three persons, 5=from four to nine persons, 6=from ten to twenty-four persons, 7=twenty-
five or more persons.

Modeling: 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.

Personal Attributes: Demographic and medical data were retrieved from the residents’
charts at the nursing homes, including information about gender, age, marital status, medical
conditions from which the resident suffers, and a list of medications taken. Data assessed
using the MDS (25) included those pertaining to activities of daily living (ADL; utilizing a
scale from 1 to 5, where 5=maximum dependence), speech clarity (1=no speech, 2=unclear
speech, 3=clear speech), making oneself understood (1=rarely/never understood,
2=sometimes understood, 3=usually understood, 4=understood), vision (recorded on a 5-
point scale where 1=severely impaired, 5=adequate), and hearing (4-point scale where
1=highly impaired, 4=hears adequately).

The MMSE (26) was administered to each participant by a research assistant trained with
regard to standardized administration and scoring procedures.

In order to determine activities of interest to the participant, we interviewed the resident
whenever possible and also conducted a telephone interview with a close relative using the
Self-Identity Questionnaire (SIQ) (27). The SIQ examines four types of role-identity:
professional, family-role, leisure activities, and personal attributes. We calculated the
number of leisure activities that had been named as a past interest for each study participant.

Stimulus attributes: As previously mentioned, each participant was presented with 25
different predetermined engagement stimuli over a three-week period (approximately 4
stimuli per day). The stimuli were categorized according to the stimulus attributes of live
human social stimuli, simulated social stimuli, inanimate social stimuli, a real pet, a reading
stimulus, manipulative stimuli, task and work-related stimuli, and two different self-identity
stimuli that were matched to each participant’s past identity with respect to occupation,
hobbies, or interests. For example, an individual with an interest in astronomy could be
given a book on stargazing and constellations, and a participant who worked as a chef might
watch cooking videos. Self-identity stimuli therefore varied across participants.
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Statistical methods: The three measures of engagement, attention, attitude and duration,
were treated as ordinal variables with 4, 5 and 6 categories, respectively. Although
engagement duration could have been treated as a continuous variable, it had a high
proportion of zero values and therefore was categorized using the zeros as the first category
and quintiles of the positive values as the other 5 categories.

A proportional odds model with repeated measurements for the different stimuli was then
fitted using Generalized Estimating Equations (GEE), executed by the Genmod Procedure
(28) with the option “Repeated” in SAS (version 9.13), assuming a multinomial distribution
for the outcome variables and the cumulative logit link. The GEE approach allowed us to
examine the effects of different stimuli within the same model taking account of the within-
person correlations between the outcomes following each stimulus. The explanatory
variables were: type of stimulus (10 nominal categories), introduction (long vs. short), age,
gender, marital status, ethnicity, education, number of diagnoses, number of medications,
number of psychotropic medications, MMSE, ADL, clarity of speech, count of past interest,
vision, hearing, sound, lighting, and number of people present. Since for each stimulus, the
attention and attitude scores were assessed according to (a) the highest value displayed and
(b) the most typical value, an additional covariate was included in the models (“highest”: yes
vs. no) to distinguish between these two types of assessment.

The process of building the multivariate model started with fitting a univariate model (for
attention and attitude, it was adjusted for the covariate “highest”). Explanatory variables that
were significant at the 20% level were entered into a backward elimination procedure in
which the least significant variables were eliminated sequentially until all remaining
variables were significant at the 5% level. This constituted the final multivariate model. The
effects of stimuli were compared with each other using Tukey’s pairwise multiple
comparisons (29).

A separate model for refusals (yes versus no) was also built, using a proportional odds
model with repeated measurements, and assuming a binomial distribution for the outcome
and a logit link. Since refusal of the control stimulus was impossible by definition, these
observations were excluded from the analysis.

Prior to the analysis we compared the different nursing homes on level of engagement
across all conditions using analyses of variance (ANOVA). None of the engagement
variables differed across the nursing homes (F-test on 6 and 186 df = .44, .28, .22, p = .85, .
95, and .97 for duration, attention and attitude respectively). Therefore nursing home was
not included in the main analysis.

Results
151 participants were female (78%), and age averaged 86 years, (range= 60–101). The
majority of participants were Caucasian (81%), followed by African-Americans (10%).
Most participants were widowed (65%) or married (20%). In terms of education, 18% had
less than high school education, 45% had high school education, and the rest had obtained
either trade school or partial college education (12%), a bachelor’s degree (13%) or graduate
degree (12%). ADL performance, which was obtained through the Minimum Data Set
(MDS) (25) averaged 3.6 (1-‘independent’ to 5-‘complete dependence’). Cognitive
functioning, as assessed via the Mini-Mental State Examination (MMSE) (26), averaged 7.2
(SD=6.3, range=0–23). Participants had an average of 6.7 medical diagnoses.

Table 1 provides median levels for the engagement variables for the different stimuli.
Findings from the GEE univariate analyses for the 3 measures of engagement are presented
in Table 2, and those from the univariate analyses of refusal are shown in Table 3. The
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results of multivariate analyses for the 3 measures of engagement revealed that all types of
stimuli were associated with significantly increased odds for higher engagement scores in
comparison to the control stimulus (see Table 4). Based on the odds ratios, the most
effective stimulus was one-on-one socializing with a research assistant, followed by the self-
identity stimuli. Other stimulus categories influenced attention, particularly those pertaining
to Simulated social, Task/work, Reading, Inanimate social, Real pet, and Manipulative.
Significant personal attributes were: higher levels of cognitive functioning, ADL, and
speech function. Significant environmental attributes were: a long introduction, moderate
levels of sound, and having 2–24 people around (rather than either being alone or in a larger
crowd).

Multivariate analyses for refusal revealed that in comparison with the real human stimulus,
the remaining 8 stimuli were associated with significantly increased odds for refusal (see
Table 5). The inanimate social stimuli, ranking 6 out of 9 in engagement duration, and 5 in
terms of attitude, was the most frequently rejected, with simulated social stimuli, ranking as
the 3rd most engaging type of stimulus, also ranking as 2nd for refusal. Moreover, we found
that study participants with the highest level of cognitive functioning (MMSE ≥ 10) had the
highest refusal rates, odds ratio 4.86, and risk ratio of 3.59, i.e., they were 3.6 times more
likely to refuse in comparison to participants with a MMSE of 3 or less.

A comparison of the univariate and multivariate models shows that several variables, such
as number of diagnoses, number of medications, and light were significant at the .05 level in
the univariate analysis, but were eliminated in the multivariate analysis, probably due to co-
linearity with other variables.

Discussion
The overarching finding of the present study is that it is indeed a combination of
environmental characteristics, personal attributes, and stimulus qualities that affects
engagement in persons with dementia. While previous publications generally showed the
impact of one type of influence on engagement, we find here that their combination affects
engagement. Additionally, it is clear that exposure to any stimulus is preferable to no
stimulation. The most potent stimuli were from the live human category and stimuli based
on the study participant’s self-identity. Environmental variables that increased engagement
were the use of a long introduction with modeling (relative to minimal introduction), any
level of sound (especially, moderate sound), and the presence of between 2 to 24 people in
the room. Personal attributes related to engagement included higher cognitive and functional
status as well as greater clarity of speech. Refusal was also related to higher cognitive
functioning and was higher with less socially acceptable stimuli.

Our finding that social stimuli (especially one-on-one interaction) have the most dramatic
effect on engagement duration, attention and attitude is congruent with previous studies that
reported significant results with animal-based social stimuli on engagement (19), and
Simulated Presence Therapy (16). We also found the two different self-identity stimuli used
in our study were highly effective in increasing the measures of engagement. Previously, a
study that examined the involvement of persons with dementia in activities tapping their
most salient self-identity, resulted in a significant increase in interest, pleasure, involvement
in activities, and orientation and a decrease in agitated behaviors (27). In a paper focusing
only on the efficacy of different types of stimuli and using other statistical methods, we
explore the relative impact of the different types of stimuli on engagement (30).

The results regarding personal attributes indicate that engagement is highly related to
different aspects of cognitive and functional status. The fact that engagement is significantly
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higher among those with higher levels of cognitive function is especially striking in view of
the fact that higher cognitive function was also significantly related to higher refusal rates.
The levels of engagement manifested by those with higher cognitive function are so much
higher than those with low cognitive function that the difference is significant even when
refusal is taken into account, as is the case in the measure of duration (where refusal is
coded as 0 duration).

The findings regarding the personal attribute of hearing require clarification. In the
univariate analyses, highly impaired hearing corresponds to a reduced level of engagement
for duration (partly explained by the high refusal rate as seen in those with hearing
impairment). Surprisingly, attention and attitude have an increased, albeit marginally
significant, risk ratio for the hearing impaired. It is possible that the reason for this is the
relationship between a designation of impaired hearing on the MDS and higher levels of
cognitive function. (In order to check this we examined the MMSE of those designated as
hearing adequately with those designated as having any impairment (means: 6.6 and 9.0
respectively, t(185)=2.3, p<.05). Plausible reasons for this relationship are: a) hearing
impairment is under-detected in persons with advanced dementia (31), so these, like so
many of the rest of the results, are a reflection of cognitive function, and b) a potential
selection bias, where persons who are relatively cognitively functional will be
institutionalized because of severe hearing deficits. The fact that MMSE, ADL, and clarity
of speech, all of which reflect aspects of cognitive function, all entered the multivariate
analysis as significant contributors and all in the same direction, attests to the crucial role
that cognitive function plays in regulating levels of engagement.

While it might be expected that the stimuli engendering the least engagement would be the
most frequently refused, this was only true for real human contact. Analysis revealed that
the inanimate social stimuli (ranked as 6 for engagement duration and 5 for attitude) was the
most frequently rejected, and that simulated social stimuli ranked as 3rd for most engaging
type of stimulus yet as 2nd for refusal. This discrepancy can be explained by the fact that
participants with higher levels of cognitive function are the most engaged and also those
most likely to refuse stimuli they deem least appropriate. However, for the more cognitively
impaired portion of our sample, less “socially appropriate” stimuli such as stuffed animals,
real-looking dolls, or robotic animals can be relatively soothing and engaging (especially in
comparison to the lack of any stimulation - control activity).

The results have several implications of note. First, in terms of environmental preparation
and adjustments, our findings imply that allowing residents to spend time with other persons
will facilitate engagement. This group setting will likely assure the maintenance of some
amount of background noise. The finding that a long presentation with modeling was
preferable may be interpreted as reflecting the value of social interaction, suggesting that it
is crucial to train, mentor, and monitor staff interaction with residents to assure that they
know how to present stimuli in a positive and constructive manner. The consistent
contribution of the long presentation with modeling to engagement in both uni- and
multivariate analysis underscores its utility. The positive impact of one-on-one interaction
on engagement is congruent with prior research (14), and indicates that nursing home staff
should make a conscious effort to spend time with each resident, e.g., through a rotation
schedule. If time constraints encroach on opportunities for one-on-one interaction, perhaps
group activities could be conducted or alternative social stimuli offered, such as pet therapy
and simulated interaction (15,32–34). The finding that exposure to any stimuli is preferable
to nothing demonstrates that it would behoove nursing homes to have various stimuli
available, particularly reasonable substitutions for social interaction when it is unavailable.
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There are several limitations to the study. First, the methodology used was meant to clarify
aspects of environment, personal, and stimulus attributes affecting engagement and was not
conducted to maximize clinical utility. Future research will need to expand the concept and
methodology to achieve greater clinical utility. Second, the utilization of the GEE
methodology allowed us to include many different types of influences simultaneously,
including those that changed in each presentation of the stimulus and those that remained
constant (e.g., personal attributes). However, we were unable to include the even more
complex issues of person–stimulus interaction. We have addressed those interactions in two
papers, one relating to the personal meaning of a stimulus (35) and another to the
relationship between past and present preferences and current levels of engagement (36).
Future research should study potential environment-person interactions. We were able to
document that the different factors enter the multivariate models as well, and thus have
independent contribution to engagement. The contribution of this paper is therefore in
showing that environment, person, and stimulus attributes affect engagement concurrently,
which is consistent with the Comprehensive Process Model of Engagement. These findings
should be expanded in future research where the Comprehensive Process Model of
Engagement can be used in different populations or subpopulations and in different settings.
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Figure 1.
The Comprehensive Process Model of Engagement
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Table 1

Engagement by type of stimulus – median values

Type of Stimulus Durationa Attentionb Attitudec Refusal (%)

Control 4.50 1.75 4.50 not applicable

Real human 697.50 3.25 5.50 0.00

Self-Identity 171.75 2.67 5.00 0.00

Simulated soc. 118.83 2.40 5.00 16.67

Reading 52.00 2.25 5.00 0.00

Pet 34.00 2.50 5.00 0.00

Task/work 112.90 2.40 4.86 10.00

Manipulative 92.25 2.32 4.83 12.50

Inanimate social 63.75 2.17 5.00 25.00

Music 13.50 1.50 4.50 0.00

a
In seconds

b
Scale: 1- not attentive, 2- somewhat attentive, 3- attentive, and 4- very attentive

c
Scale: 1- very negative, 2- negative, 3- somewhat negative, 4- neutral, 5- somewhat positive, 6- positive, and 7- very positive.
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Table 3

The relationships between stimulus, environment, and personal attributes and refusal: results of GEE
univariate analyses

Refused

Odds
Ratio

Confidence
interval

P

Stimulus attributes

Type of Stimulus <0.0001

Real human- refa 1.00

Inanimate social 10.83 5.42–21.63

Simulated social 10.03 5.04–19.93

Manipulative 8.56 4.35–16.85

Task/work 7.66 3.90–15.04

Reading 6.86 3.24–14.53

Pet 6.72 3.02–14.97

Music 6.33 3.13–12.80

Identity 5.66 2.76–11.63

Environmental. Attributes

Introduction Short- refa 1.00

Long 0.93 0.85–1.01 0.096

Personal attributes

Age 0.631

<84.05- refa 1.00

84.05–89.79 0.91 0.58–1.45

>=89.79 0.95 0.61–1.48

Gender Male- refa 1.00

Female 0.92 0.58–1.45 0.710

Marital status Other- refa 1.00

Married 0.97 0.61–1.54 0.905

Ethnicity Other than white- refa 1.00

White Caucasian 1.14 0.70–1.87 0.590

Education Lower than HS- refa 1.00

More than HS 0.71 0.48–1.07 0.097

No. of diagnoses 0.087

<=5- refa 1.0

5–7 1.50 0.96–2.35

>7 0.98 0.60–1.60

MMSE <0.0001

<3- refa 1.00

3–10 2.67 1.59–4.46

>= 10 4.93 2.97–8.18

ADL 0.0009
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Refused

Odds
Ratio

Confidence
interval

P

<=1.6- refa 1.00

1.6–2.9 1.53 0.93–2.50

>2.9 2.40 1.52–3.80

Clarity of speech <0.0001

Clear speech- refa 1.00

Unclear speech 0.38 0.24–0.59

No speech 0.54 0.10–2.79

Count of past int. 0.99 0.95–1.04 0.799

Vision 0.240

Adequate- refa 1.00

Impaired 1.55 1.04–2.31

Moderately impaired 1.18 0.45–3.10

Highly impaired 0.98 0.44–2.18

Hearing 0.006

Adequate- refa 1.00

Min. difficulty 1.82 1.18–2.80

Special situations & highly impaired 2.23 1.32–3.76

No. of medications 1.03 0.98–1.08 0.215

No. of psychotropic medications 0.017

0 - refa 1.00

1 1.18 0.67–2.08

2+ 1.88 1.13–3.12

Note: Refusal could not be compared to control conditions. The reference stimulus is therefore the one with the lowest refusal rate, i.e., real human.
The environmental attributes of sound, light, and number of persons in the environment were not measured when the person refused the stimulus.

Note: Live human social stimuli included a real baby, and one-on-one socializing with a research assistant; simulated social stimuli included a life-
like (“real”) baby doll, a robotic animal, and a respite video; inanimate social stimuli included a childish-looking baby doll and a plush animal.

Note: Most environmental attributes were not measured in cases of refusal.

Note: P-values are based on Wald statistics with 1 degree of freedom for individual categories, and with k-1 degrees of freedom for the overall test
of a variable with k categories.

P values under .2 are typed in bold and those variables were included in the multivariate model.

refa - the category is the reference value
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Table 5

The relationship between stimulus, environment, and personal attributes and refusal: results of GEE
multivariate analyses

Refused

Odds
Ratio

Confidence
interval

Stimulus type Real human - refa 1.00

Inanimate social 11.69*** 5.80–23.53

Simulated social 10.85*** 5.43–21.69

Manipulative 9.09*** 4.59–17.99

Task/work 7.88*** 4.00–15.55

Reading 7.10*** 3.30–15.26

Pet 6.94*** 3.05–15.79

Identity 5.93*** 2.85–12.33

Music 6.62*** 3.24–13.49

MMSE <3 - refa 1.00

3–10 2.63*** 1.53–4.54

>=10 4.71*** 2.71–8.18

Speech clarity Clear speech - refa 1.00

Unclear speech 0.56* 0.35–0.89

No speech 1.81 0.32–10.21

# psychotropic Medications

0 - refa 1.00

1 1.28 0.72–2.26

2+ 1.78* 1.08–2.93

Note: P-values are based on Wald statistics with 1 degree of freedom for individual categories, and with k-1 degrees of freedom for the overall test
of a variable with k categories.

*
p ≤ .05;

**
p ≤ .01;

***
p ≤ .001

Note: The following were not candidates for the multivariate analysis since they were not significant (P>0.2) in the univariate model: age, gender,
marital status, race, count of past interest, vision, no. of medications.
The following variables entered the backward elimination procedure and were excluded from the final model due to non-significance: introduction,
education, no. of diagnoses, ADL, hearing.

refa - the category is the reference value
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