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Abstract
Objective—To examine how presentation of different stimuli impacts affect in nursing home
residents with dementia.

Method—Participants were 193 residents aged 60 to 101 years from 7 Maryland nursing homes
who had a diagnosis of dementia (derived from the medical chart or obtained from the attending
physician). Cognitive functioning was assessed via the Mini-Mental State Examination (MMSE),
and data pertaining to activities of daily living were obtained through the Minimum Data Set.
Affect was assessed using observations of the 5 moods from Lawton’s Modified Behavior Stream.
Baseline observations of affect were performed for comparisons. During the study, each
participant was presented with 25 predetermined engagement stimuli in random order over a
period of 3 weeks. Stimuli were categorized as live social, simulated social, manipulative, work/
task-related, music, reading, or individualized to the participant’s self-identity. The dates of data
collection were 2005–2007.

Results—Differences between stimulus categories were significant for pleasure (F6,144 = 25.137,
P < .001) and interest (F6,144 = 18.792, P < .001) but not for negative affect. Pleasure and interest
were highest for the live social category, followed by self-identity and simulated social stimuli for
pleasure, and for manipulative stimuli in terms of the effect on interest. The lowest levels of
pleasure and interest were observed for music. Participants with higher cognitive function had
significantly higher pleasure (F1,97 = 6.27, P < .05). Although the general trend of the impact of
the different categories was similar for different levels of cognitive function, there were significant
differences in pleasure in response to specific stimuli (interaction effect: F6,92 = 2.31, P < .05).
Overall, social stimuli have the highest impact on affect in persons with dementia.

Conclusions—The findings of the present study are important, as affect is a major indicator of
quality of life and this study is the first to systematically examine the impact of specific types of
stimuli on affect. As live social stimuli are not always readily available, particularly in busy
nursing home environments, simulated social stimuli can serve as an effective substitute, and other
stimuli should have a role in the activity tool kit in the nursing home. The relative ranking of
stimuli was different for interest and pleasure. The findings demonstrate the differential effect of
presentation of different types of stimuli on the affect of persons with dementia, and that, while the
impact is greater on persons with higher levels of cognitive function, there is a different effect of

© Copyright 2011 Physicians Postgraduate Press, Inc.
Corresponding author: Jiska Cohen-Mansfield, PhD, Research Institute on Aging, Charles E. Smith Life Communities, 6121
Montrose Rd, Rockville, MD 20852 (cohen-mansfield@hebrew-home.org).
Disclosure of off-label usage: The authors have determined that, to the best of their knowledge, no investigation al information about
pharmaceutical agents that is outside US Food and Drug Administration–approved labeling has been presented in this article.
Financial disclosure: Drs Cohen-Mansfield, Marx, Thein, and Dakheel-Ali have no personal affiliations or financial relationships
with any commercial interest to disclose relative to the article.

NIH Public Access
Author Manuscript
J Clin Psychiatry. Author manuscript; available in PMC 2011 July 25.

Published in final edited form as:
J Clin Psychiatry. 2011 April ; 72(4): 480–486. doi:10.4088/JCP.09m05694oli.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



varying stimuli even in persons with MMSE scores of 3 or lower. Future research should attempt
to ascertain a person’s degree of interest in stimuli prior to developing an intervention.

Nursing home residents often find themselves in an understimulating environment, spending
the majority of their time unengaged in any meaningful activity.1–3 When coupled with a
lack of social contact, this state of inactivity results in boredom, loneliness, and behavioral
problems,2 which can then translate to depression.4 Prolonged states of inactivity and
understimulation can be particularly damaging to persons in nursing homes who suffer from
dementia, serving to intensify the apathy, boredom, depressed mood, and loneliness that
often accompany the progression of dementia.5,6 It has been demonstrated, however, that
offering appropriate activities to older persons with dementia results in increased positive
emotions, improvement in activities of daily living (ADL), improvement in quality of
life,6–8 the development of constructive attitudes toward dementia among nursing staff
members,9 and a decrease in manifestations of problem behaviors among nursing home
populations.10

The positive impact of engagement with stimuli on the affect of nursing home residents has
been reported.8,10–14 Moore and colleagues12 presented a variety of engagement activities to
3 nursing home residents and found that the residents’ levels of happiness increased with
every activity presented, when comparing preactivity and postactivity affect. Some
researchers have examined the impact of individualized interventions on affect. Kolanowski
et al15 reported more positive affect after implementing activities that were tailored to meet
individual needs. In a study of 167 nursing home residents with dementia, Cohen-Mansfield
and colleagues10 created individualized interventions that matched each person’s physical
and cognitive abilities as well as lifelong interests, hobbies, and past roles and found that
these interventions significantly increased pleasure and interest and decreased agitation.
These findings are supportive of Lawton and Nahemow,16 who have posited that adaptive
behavior and positive affect are optimized when environmental press (ie, demands of the
environment) approximates older adults’ levels of competence. Conversely, maladaptive
behavior and negative affect result when the environmental press is so far beneath or
exceeds an individual’s competence that boredom and atrophy of skills occur.

As previous research has found that stimuli in general are beneficial to persons with
dementia, the next step is to identify the effectiveness of specific stimuli attributes. In the
present article, we aim to illuminate the effect of stimuli on the affect of nursing home
residents with dementia and focus on the following 3 hypotheses:

For Clinical Use

♦ In this sample of 193 nursing home residents with dementia and a mean score
of 7 on the Mini-Mental State Examination, presentation of any stimulus
resulted in significantly more interest and pleasure than that observed during
usual care.

♦ Pleasure and interest were highest for live human or pet companionship.
Other engaging stimuli included, for pleasure, stimuli personalized to tap the
self-identity of the person with dementia and simulated social stimuli (eg,
robotic animals, respite videos) and, for interest, manipulative stimuli.

♦ As live social stimuli are not always readily available, particularly in the busy
nursing home environment, simulated social stimuli can serve as an effective
substitute, and other stimuli should be part of the activity tool kit.
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1. Stimuli that are based on the person’s self-identity will result in more positive
affect than other stimuli. This hypothesis is based on findings from a previous
study17 of older adults with dementia that showed a significant increase in interest,
pleasure, and involvement, as well as fewer agitated behaviors, with activities
designed to correspond to each participant’s most salient identity as compared to
nonindividualized activities.17

2. Social stimuli will have a more positive impact on affect than will other stimuli.
The rationale for this hypothesis comes from our analyses18 of engagement to
stimuli, which revealed that social stimuli are the most potent stimuli for engaging
persons with dementia.

3. The impact of stimuli on affect will be greater for those persons with comparatively
higher cognitive functioning. The rationale for this hypothesis is that individuals
with comparatively higher cognitive functioning show more reactivity to the
environment because apathy tends to increase as dementia progresses.19

METHOD
Participants

Participants were 193 residents of 7 Maryland nursing homes. All participants had a
diagnosis of dementia (either derived from the medical chart or obtained from the attending
physician). A total of 151 participants (78%) were female, and the mean age was 86 years,
with a range from 60 to 101 years. The majority of participants (81%) were white, and most
(65%) were widowed. Performance of ADL, which was obtained through the Minimum
Data Set (MDS),20 had a mean rating of 3.6 (SD= 1.0; range, 1–5; scale ranged from 1
[independent] to 5 [complete dependence]). Cognitive functioning, as assessed via the Mini-
Mental State Examination (MMSE),21 had a mean rating of 7.2 (SD = 6.3; range, 0–23).
Participants had a mean of 6.7 medical diagnoses. This project received Institutional Review
Board approval.

Background Assessment
Data pertaining to background variables were retrieved from the residents’ charts at the
nursing homes by a trained research assistant; these data included gender, age, marital
status, medical information (medical conditions from which the resident suffers and a list of
medications taken), and performance on ADL (from the MDS). Performance on ADL was
assessed for 10 activities (bed mobility, transferring, locomotion on the unit, dressing,
eating, toilet use, personal hygiene, bathing, bladder incontinence, and bowel incontinence)
utilizing a scale from 1 to 5, with 5 representing maximum dependence; a mean ADL score
was calculated for each participant. The MMSE was administered to each participant by a
research assistant who was trained with regard to standardized administration and scoring
procedures.

Assessment of Affect
As it is often impossible to elicit self-reported affect from persons with advanced dementia,
affect was observationally assessed using the 5 moods from Lawton’s Modified Behavior
Stream22: (1) pleasure—when the study participant smiles, laughs, or shows other outward
manifestation of happiness; (2) interest—when the study participant is focused on someone
or something, ie, eye tracking; visual scanning; facial, motoric, or verbal feedback; or eye
contact; (3) depression—when the study participant appears upset or “down,” ie, cries, tears,
or moans, or if the study participant verbally expresses depression, such as “I want to die”;
(4) anxiety—when the study participant appears uptight, ie, motoric restlessness, furrowed
brow, repeated motions, and facial expressions of fear or worry; and (5) anger—when the
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study participant exhibits explicit signs of anger, ie, clenched teeth, grimace, shouting,
cursing, berating, punching, or physical aggression. In a previous study,23 we calculated an
interrater agreement of 87.5% for the assessments of mood (n = 20).23 The 5 moods were
measured on this 5-point scale: (1) never, (2) < 16 seconds, (3) less than half of the
observation, (4) more than half of the observation, and (5) all or nearly all of the
observation.

Data pertaining to affect were recorded through direct observations using specially designed
software installed on a handheld computer, the PalmOne Zire 31 (Palm Inc, Sunnyvale,
California).

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.24 Our main criterion for inclusion was a diagnosis of dementia (either derived
from the medical chart or obtained from the attending physician). The criteria for exclusion
were (1) the resident had an accompanying diagnosis of bipolar disorder or schizophrenia,
(2) the resident had no dexterity movement in either hand, (3) the resident could not be
seated in a chair or wheelchair, and (4) the resident was younger than 60 years of age.

Once consent was obtained for eligible participants, background information was obtained
from each participant’s chart in the nursing home. In addition, the MMSE was administered
to each participant.

Baseline observations (when no stimulus was presented) of mood and behavior were
performed daily for each study participant prior to the introduction of stimuli, once at the
beginning of a morning engagement session and again at the beginning of an afternoon
engagement session on another day. Each baseline observation lasted 3 minutes; these were
used as comparison observations.

Each participant was presented with 25 predetermined engagement stimuli in random order
over a period of 3 weeks (approximately 4 stimuli per day). Stimuli were categorized as live
social, simulated social, manipulative, work/task-related, music, reading, or individualized
to the study participant’s self-identity.

The category of live social stimuli included a real dog, a real baby, and one-on-one
socializing with a research assistant. The category of simulated social stimuli included a life-
like (“real”) baby doll, a childish-looking doll (ie, less real looking), a plush animal, a
robotic animal (approximately $78 from stores such as Toys“R”Us), and a respite video.25,26

The category of manipulative stimuli included a squeeze ball, a tetherball, an expanding
sphere, an activity pillow, building blocks, a fabric book, a wallet (for men) or purse (for
women), and a puzzle. Work- or task-related stimuli included stamping envelopes, folding
towels, flower arrangement, an envelope sorting task, and coloring with markers. The music
category included only listening to music, and the reading category included only reading a
large-print magazine. The final category of self-identity included 2 different stimuli that
were matched to each participant’s past identity with respect to occupation, hobbies, or
interests. Self-identity stimuli therefore varied across study participants, such that a ledger
book could be given to a former accountant, while 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 a videotape/DVD of a conversation with a family member of the
study participant or family photographs.
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With the exception of the self-identity stimuli, all stimuli were standardized across study
participants. Treatment fidelity was checked through random unannounced checks and
observations by the project coordinator or principal investigator.

Analytic Approach
For the analyses, we examined pleasure and interest as separate dependent variables and
derived a new dependent measure, negative affect, which was the maximum value observed
for sadness, anxiety, or anger. Data were examined using paired t tests and multivariate
repeated measures of variance analysis via SPSS software (SPSS Inc, Chicago, Illinois).

RESULTS
To examine the first hypothesis, which asserts that stimuli that are based on the person’s
self-identity will result in more positive affect than other stimuli, the levels of affect
associated with the self-identity stimuli were compared to mean levels of affect associated
with other stimuli in our study. For this analysis, the “other” stimuli category was made up
of all stimuli presented to participants, excluding the self-identity stimuli and the live social
stimuli. Our hypothesis was supported in that pleasure was significantly higher when
residents were presented with the self-identity stimuli (mean = 1.50) as compared to the
other stimuli (mean = 1.27) (t182 = 5.16, P < .001). Similarly, interest was significantly
higher when residents were presented with the self-identity stimuli (mean = 3.55) as
compared to the other stimuli (mean = 3.15) (t182 = 5.64, P <.001). There was no significant
relationship for negative affect.

The second hypothesis asserts that social stimuli will have a more positive impact on affect
than will other stimuli. To examine this hypothesis, we utilized the following 3 stimulus
categories: live social stimuli, simulated social stimuli, and nonsocial stimuli (including
music, reading, manipulative, and work- or task-related stimuli). We performed repeated-
measures analyses of variance (ANOVAs) in which the dependent variables were pleasure,
interest, and negative affect. Differences between stimulus categories were significant for
pleasure and interest but not for negative affect. In the case of pleasure, post hoc analyses
(performed using Bonferroni pairwise comparisons; P <.001) revealed significant
differences between all 3 stimulus categories; specifically, pleasure was highest for the live
social category (mean= 1.916), followed by the simulated social category (mean =1.516) and
the nonsocial category (mean = 1.192) (F2,189 = 85.353, P < .001). Additionally, Bonferroni
pairwise comparisons revealed that interest was significantly higher in response to stimuli in
the live social category (mean = 3.866) than to stimuli in either the simulated social category
(mean = 3.232) or the nonsocial category (mean = 3.136) (F2,189 = 41.588, P < .001). There
was no significant relationship for negative affect.

We further examined the impact of social stimuli (live as well as simulated) relative to the
other categories of stimuli examined separately (self-identity stimuli, manipulative stimuli,
music, reading, and work/task-related stimuli) via repeated-measures ANOVAs in which the
dependent variables were pleasure, interest, and negative affect. Differences between
stimulus categories were significant for pleasure and interest but not for negative affect
(Table 1). In the case of pleasure, post hoc analyses (performed using Bonferroni pairwise
comparisons; P < .001) revealed that pleasure was significantly higher for live social stimuli
than for the other 6 stimulus categories; moreover, the pleasure elicited by simulated social
and self-identity stimulus categories was significantly higher than that elicited by the other 4
stimulus categories, ie, they resulted in significantly more pleasure than music,
manipulative, reading, and work/task stimuli (Table 1). As to interest, Bonferroni pairwise
comparisons showed that live social stimuli and self-identity stimuli produced significantly
more interest than the other stimulus categories (except for the difference between self-
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identity and reading, which was not significant). Music produced significantly less interest
than all other stimulus categories (Table 1).

To clarify the variability within each category of stimuli, we examined the rank order of the
stimuli in terms of pleasure, interest, and negative affect. As can be seen in Table 2, in many
cases, specific stimuli within a category are indeed clustered together in terms of the ranking
of their impact. There are, however, exceptions. For example, whereas the plush animal and
respite video have a similar ranking in their impact on pleasure, these have very different
rankings in terms of capturing the interest of the participant, in that the respite video had a
high ranking and the plush animal had one of the lowest.

The third hypothesis asserts that the impact of stimuli on affect will be greater for those
persons with comparatively higher cognitive functioning. To perform these analyses, we
divided our sample into comparatively higher-functioning study participants (highest third
[34.6%] of our sample, with an MMSE score of ≥ 10 [mean = 14.6]) and comparatively
lower-functioning study participants (lowest third [31.9%] of our sample, with an MMSE
score of < 3 [mean = 0.5]). We then looked at whether or not affect was impacted differently
by level of cognitive function at baseline, ie, when no stimulus was presented to the study
participant, by performing t tests in which pleasure, interest, and negative affect at baseline
were the dependent measures and MMSE (highest third vs lowest third) was the grouping
factor. Results revealed that pleasure and interest were significantly higher at baseline for
the comparatively higher-functioning study participants (mean =1.14 vs mean=1.06 [t105 =
2.14, P < .05] and mean = 2.47 vs mean = 2.01 [t123 = 3.04, P < .01], respectively).

Because pleasure and interest at baseline were significantly greater for those residents with a
higher level of cognitive function (ie, the highest third), we calculated new dependent
variables to use for subsequent analyses. Specifically, we subtracted the level of affect
during baseline from the level of affect during stimulus presentation trials, creating these
variables: pleasures − b (ie, stimulus minus baseline), interests − b and negative affects − b.
Repeated-measures ANOVAs were performed in which the within-subject factor was the 7
different stimulus categories and the between-subject factor was the level of cognitive
functioning (lowest third vs highest third as determined by MMSE score). As can be seen in
Table 3 and Figure 1, those with higher cognitive function had significantly higher
pleasures − b than those with lower cognitive function (F1,97 = 6.27, P < .05). Moreover,
both the main effect of stimulus category and the interaction of stimulus category with level
of cognitive function were statistically significant (F6,92 = 16.19, P < .01; and F6,92 = 2.31,
P < .05, respectively), reflected by study participants with higher cognitive functioning who
had higher pleasures − b for 6 of the 7 stimulus categories, with the exception being reading.
As to interests − b, the main effect of stimulus category was significant (F6,92 = 11.38, P < .
01), with study participants, regardless of level of cognitive function, showing the highest
and lowest mean levels of interests − b for live social stimuli and music stimuli, respectively
(see Table 3). Although the interaction term for interest did not reach statistical significance
(P= .07), the stimulus for which the gap in interest was greatest between those with low and
high cognitive function was work/task (Figure 1). No other significant test statistics emerged
from these analyses.

Pleasure and interest generally showed a similar pattern of reaction to stimuli. For instance,
self-identity stimuli had relatively high means for pleasure and interest, with both of these
values being higher than those for other stimulus categories with the exception of the social
stimulus categories (see Table 3). However, for some stimuli, the rankings diverged, as in
the case of the work/task activities, which tended to have a higher ranking on interest than
on pleasure (Figure 1 and Table 2).
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DISCUSSION
The hypothesis that stimuli based on self-identity would result in more positive affect was
confirmed in that pleasure was indeed significantly higher in response to this category of
stimuli. This result is congruent with previous findings by Cohen-Mansfield and
colleagues,27 and Cohen-Mansfield et al.17 The hypothesis that social stimuli would have a
more positive impact on affect as compared with other stimuli was also supported,
consistent with previous findings.28 Confirmation of the first 2 hypotheses with prior
research lends support to our methodology and findings. In terms of the third hypothesis, our
results are not congruent with those of Lawton,29,30 whose environmental docility
hypothesis states that “the less competent the individual, the greater the impact of
environmental factors on that individual. ”29(p14) We found that those with comparatively
higher cognitive function derived significantly more pleasure and interest from the
environment (ie, the engagement stimuli) than did those with lower cognitive function.
There was a significant interaction between the type of stimuli and level of cognitive
functioning in the effect on pleasure. However, the ranking of stimuli associated with
pleasure is similar for those with higher and lower levels of cognitive functioning. The main
difference is that the impact is higher, or more easily evident, in those with higher levels of
cognitive functioning.

Our results concerning music are of note, as we found that music produced low levels of
interest and pleasure in comparison to other stimuli. To our knowledge, there are no other
studies of music that utilize pleasure as a specific outcome measure in this population.
Several studies have linked music to a decrease in agitation and/or apathy in persons with
dementia31–33 and an increase in positive social behaviors.34 Gotell et al35 found that music
increased awareness of and interest in their environment in persons with dementia. Our
results agree with those findings in that music produced significantly higher levels of
interest and pleasure than the baseline condition (P < .001 for both in paired-sample t tests;
results are available from the authors). The finding that the impact of music was smaller
than that of several other categories of stimulation maybe explained in several ways. First,
social stimuli have a greater impact than music alone. Indeed, many music therapy
interventions combine music and social stimuli. Second, although we inquired about
participants’ preferences in music, most participants and caregivers did not provide such
information, and, therefore, the music was not individualized. Research shows that
individualized music can be more effective than music that is not specific to participant
interests.36 Third, we utilized an observational tool, and it was sometimes difficult to assess
interest and pleasure with certain stimuli, such as listening to music. In the case of an
auditory stimulus, it can be difficult to determine whether or not a person is truly focusing
on the stimulus. It is often easier to see the reaction to a stimulus such as a pet; in this case,
the interest of the participant in the stimulus can be shown when the participant approaches
or touches the pet, and the pleasure is more likely to be verbally expressed than with music.
Consequently, the results should be compared to the impact of these stimuli on behavior
such as agitation, which is more easily observable. Future research might also consider
expanding the range of stimuli and settings, such as an adult daycare center or a person’s
home.

The findings of the present study are important, as affect is a major indicator of quality of
life. Consequently, it is beneficial to caregivers to understand which stimuli are most highly
associated with pleasure and interest in persons with dementia. We found that both pleasure
and interest levels were highest in responses to the live social category, which included the
real dog, real baby, and one-on-one socializing with a research assistant. However, we
recognize that it is often difficult or unrealistic to utilize live stimuli each time a nursing
home resident is not engaged in any activity, and our results reveal additional effective, low-
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cost stimuli. The potent live social stimuli were followed, in their effect on pleasure, by
simulated social stimuli, which included the lifelike baby doll, a childish-looking doll (ie,
less real looking), a plush animal, a robotic animal, and a respite video. Stimuli based on the
person’s present and past identity were similarly potent. This finding may be partially
explained by the fact that many of those included simulated social stimuli such as a video of
a family member talking to the resident. However, other stimuli, such as a tetherball and
flower arrangement had similar levels of impact on pleasure. These stimuli are relatively
easy to obtain and can be utilized at times when live social stimuli are unavailable. The
relative ranking of stimuli was different for interest and pleasure. For example, even when
stimuli groups were not associated with high rankings in the effect on levels of pleasure, eg,
reading and task/work stimuli, they still produced relatively high levels of interest. Other
stimuli that had a lower ranking in their effect on interest, like plush animals or dolls, can be
useful for their greater relative impact on pleasure.

Future research should attempt to ascertain a person’s degree of interest in stimuli prior to
developing an intervention. As the present study focused on the impact of stimulus type,
interest level is not included in this article but is important for the efficacy of
interventions.37 A limitation of the study is the substantial number of refusals received, and,
for these individuals, affect was not assessed. However, these refusals underscore the
important point that persons with dementia can and should exercise freedom of choice.
Several researchers have written about the constraints and choices imposed on older persons
in nursing homes,38,39 and professionals have a tendency to communicate with relatives
rather than the patients themselves.38 In early and even moderate stages of dementia,
persons can be capable of expressing meaningful opinions about their quality of care and
quality of life40,41 and have preferences that can affect activity involvement.42

Although prior research had shown that the presentation of stimuli can influence affect,43,44

this study is the first to systematically examine the impact of specific types of stimuli on
affect. The findings of the study are important in furthering the next step in research on
stimulus engagement; that is, what specific stimuli or aspects of stimuli tend to be most
effective in engaging persons with dementia. Our findings demonstrate the differential effect
of presentation of different types of stimuli on the affect of persons with dementia, and,
while the impact is greater on persons with higher levels of cognitive function, there is a
differential effect of varying stimuli even in persons with MMSE scores of 3 or lower.
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Figure 1.
Affect (pleasure, interest, and negative affect) as a Function of the 7 Stimulus Categories for
Study Participants With Comparatively Higher Levels (highest third) Versus Comparatively
Lower Levels (lowest third) of Cognitive Functioning

Cohen-Mansfield et al. Page 11

J Clin Psychiatry. Author manuscript; available in PMC 2011 July 25.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Cohen-Mansfield et al. Page 12

Ta
bl

e 
1

M
ea

ns
 fo

r 7
 S

tim
ul

us
 C

at
eg

or
ie

s a
nd

 R
es

ul
ts

 o
f R

ep
ea

te
d-

M
ea

su
re

s A
na

ly
se

s o
f V

ar
ia

nc
e 

C
om

pa
rin

g 
Pl

ea
su

re
, I

nt
er

es
t, 

an
d 

N
eg

at
iv

e 
A

ff
ec

t t
o 

Th
es

e 
7

St
im

ul
us

 C
at

eg
or

ie
s

V
ar

ia
bl

e
L

iv
e

So
ci

al
Si

m
ul

at
ed

So
ci

al
Se

lf-
Id

en
tit

y
M

us
ic

M
an

ip
ul

at
iv

e
R

ea
di

ng
W

or
k/

T
as

k
F(

df
 =

 6
,1

44
)

Pl
ea

su
re

1.
87

9
1.

53
4

1.
51

3
1.

27
3

1.
21

3
1.

19
7

1.
18

4
25

.1
37

**
*

In
te

re
st

3.
82

7
3.

23
5

3.
58

7
2.

65
7

3.
15

0
3.

31
7

3.
22

1
18

.7
92

**
*

N
eg

at
iv

e 
af

fe
ct

1.
11

7
1.

11
8

1.
13

0
1.

08
0

1.
10

2
1.

10
3

1.
11

2
0.

40
9

**
* P 

<.
00

1.

J Clin Psychiatry. Author manuscript; available in PMC 2011 July 25.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Cohen-Mansfield et al. Page 13

Ta
bl

e 
2

M
ea

ns
 a

nd
 R

an
ki

ng
s o

f P
le

as
ur

e,
 In

te
re

st
, a

nd
 N

eg
at

iv
e 

A
ff

ec
ta

St
im

ul
us

C
at

eg
or

y
Pl

ea
su

re
,

M
ea

n
Pl

ea
su

re
 R

an
k,

1 
= 

H
ig

he
st

In
te

re
st

,
M

ea
n

In
te

re
st

 R
an

k,
1 

= 
H

ig
he

st
N

eg
at

iv
e

A
ffe

ct
, M

ea
n

N
eg

at
iv

e 
A

ffe
ct

R
an

k,
 1

 =
 L

ow
es

t

R
ea

l b
ab

y
Li

ve
 so

ci
al

3.
03

1
4.

58
1

1.
05

1

R
ea

l p
et

Li
ve

 so
ci

al
1.

88
2

3.
48

6
1.

09
10

1-
on

-1
 so

ci
al

iz
in

g 
w

ith
 a

 re
se

ar
ch

 a
ss

is
ta

nt
Li

ve
 so

ci
al

1.
84

3
4.

15
2

1.
14

20

Li
fe

-li
ke

 d
ol

l
Si

m
ul

at
ed

 so
ci

al
1.

74
4

3.
45

7
1.

15
24

Pe
rs

on
al

iz
ed

, b
as

ed
 o

n 
se

lf-
id

en
tit

y 
# 

1
Se

lf-
id

en
tit

y
1.

69
5

3.
60

3
1.

08
6

R
ob

ot
ic

 a
ni

m
al

Si
m

ul
at

ed
 so

ci
al

1.
56

6
3.

29
11

1.
09

9

C
hi

ld
is

h 
do

ll
Si

m
ul

at
ed

 so
ci

al
1.

48
7

3.
21

15
1.

13
18

R
es

pi
te

 v
id

eo
Si

m
ul

at
ed

 so
ci

al
1.

44
8

3.
48

5
1.

11
14

Pl
us

h 
an

im
al

Si
m

ul
at

ed
 so

ci
al

1.
34

9
2.

94
24

1.
09

7

Te
th

er
ba

ll
M

an
ip

ul
at

iv
e

1.
33

10
3.

06
21

1.
15

25

Pe
rs

on
al

iz
ed

, b
as

ed
 o

n 
se

lf-
id

en
tit

y 
#2

Se
lf-

id
en

tit
y

1.
31

11
3.

51
4

1.
16

26

Fl
ow

er
 a

rr
an

ge
m

en
t

W
or

k/
ta

sk
1.

27
12

3.
18

16
1.

14
22

Fa
br

ic
 b

oo
k

M
an

ip
ul

at
iv

e
1.

27
13

3.
38

8
1.

09
8

M
us

ic
M

us
ic

1.
26

14
2.

66
25

1.
07

5

Ex
pa

nd
in

g 
sp

he
re

M
an

ip
ul

at
iv

e
1.

23
15

2.
98

23
1.

05
2

Sq
ue

ez
e 

ba
ll

M
an

ip
ul

at
iv

e
1.

19
16

3.
14

17
1.

13
17

A
ct

iv
ity

 p
ill

ow
M

an
ip

ul
at

iv
e

1.
19

17
3.

02
22

1.
10

13

W
al

le
t/p

ur
se

M
an

ip
ul

at
iv

e
1.

19
18

3.
23

13
1.

13
19

Fo
ld

in
g 

to
w

el
s

W
or

k/
ta

sk
1.

18
19

3.
29

10
1.

10
12

La
rg

e-
pr

in
t m

ag
az

in
e

R
ea

di
ng

1.
18

20
3.

23
12

1.
13

16

St
am

pi
ng

 e
nv

el
op

es
W

or
k/

ta
sk

1.
16

21
3.

30
9

1.
15

23

Pu
zz

le
M

an
ip

ul
at

iv
e

1.
16

22
3.

07
20

1.
11

15

En
ve

lo
pe

 so
rti

ng
W

or
k/

ta
sk

1.
14

23
3.

22
14

1.
07

4

C
ol

or
in

g 
w

ith
 m

ar
ke

rs
W

or
k/

ta
sk

1.
14

24
3.

07
18

1.
14

21

B
as

el
in

e
B

as
el

in
e

1.
10

25
2.

29
26

1.
10

11

B
ui

ld
in

g 
bl

oc
ks

M
an

ip
ul

at
iv

e
1.

09
26

3.
07

19
1.

06
3

a Ta
bl

e 
is

 o
rg

an
iz

ed
 b

y 
th

e 
ra

nk
in

g 
of

 p
le

as
ur

e.

J Clin Psychiatry. Author manuscript; available in PMC 2011 July 25.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Cohen-Mansfield et al. Page 14

Ta
bl

e 
3

M
ea

ns
 fo

r 7
 S

tim
ul

us
 C

at
eg

or
ie

s a
nd

 R
es

ul
ts

 o
f R

ep
ea

te
d-

M
ea

su
re

s A
na

ly
se

s o
f V

ar
ia

nc
e 

C
om

pa
rin

g 
Pl

ea
su

re
, I

nt
er

es
t, 

an
d 

N
eg

at
iv

e 
A

ff
ec

t t
o 

Th
es

e 
7

St
im

ul
us

 C
at

eg
or

ie
s f

or
 S

tu
dy

 P
ar

tic
ip

an
ts

 W
ith

 C
om

pa
ra

tiv
el

y 
H

ig
he

r V
er

su
s L

ow
er

 L
ev

el
s o

f C
og

ni
tiv

e 
Fu

nc
tio

ni
ng

a,b

V
ar

ia
bl

e
M

M
SE

L
iv

e
So

ci
al

Si
m

ul
at

ed
So

ci
al

Se
lf-

Id
en

tit
y

R
ea

di
ng

M
us

ic
M

an
ip

ul
at

iv
e

W
or

k/
T

as
k

M
ai

n 
E

ffe
ct

 o
f

th
e 

7 
St

im
ul

us
C

at
eg

or
ie

s,
F(

df
= 

6,
92

)

M
ai

n 
E

ffe
ct

 o
f

C
og

ni
tiv

e
Fu

nc
tio

n,
F(

df
 =

 1
,9

7)
In

te
ra

ct
io

n,
F(

df
 =

 6
,9

2)

Pl
ea

su
re

s −
 b

16
.1

9*
*

6.
27

*
2.

31
*

Lo
w

es
t t

hi
rd

0.
51

7
0.

32
2

0.
24

6
0.

14
2

0.
13

3
0.

06
9

0.
06

0

H
ig

he
st

 th
ird

0.
99

1
0.

52
1

0.
53

7
−
0.
02
3

0.
24

9
0.

14
0

0.
10

6

In
te

re
st

s −
 b

11
.3

8*
*

2.
49

c
2.

03
d

Lo
w

es
t t

hi
rd

1.
37

4
0.

78
7

1.
16

7
0.

90
2

0.
39

3
0.

62
6

0.
57

5

H
ig

he
st

 th
ird

1.
45

5
0.

85
5

1.
35

5
1.

15
4

0.
30

6
0.

98
4

1.
19

4

N
eg

at
iv

e 
af

fe
ct

s −
 b

0.
41

0.
56

0.
91

Lo
w

es
t t

hi
rd

−
0.
00
2

0.
01

6
0.

02
9

−
0.
00
9

−
0.
06
5

0.
00

8
−
0.
02
2

H
ig

he
st

 th
ird

0.
08

6
0.

01
5

0.
02

1
0.

02
1

0.
02

1
−
0.
01
8

0.
01

4

a Th
e 

le
ve

l o
f a

ff
ec

t d
ur

in
g 

ba
se

lin
e 

w
as

 su
bt

ra
ct

ed
 fr

om
 th

e 
le

ve
l o

f a
ff

ec
t d

ur
in

g 
st

im
ul

us
 p

re
se

nt
at

io
n 

tri
al

s, 
cr

ea
tin

g 
th

es
e 

va
ria

bl
es

: p
le

as
ur

e s
 −

 b
, (

ie
, s

tim
ul

us
 m

in
us

 b
as

el
in

e)
, i

nt
er

es
t s 
−

 b
, a

nd
ne

ga
tiv

e 
af

fe
ct

s −
 b

.

b W
e 

di
vi

de
d 

ou
r s

am
pl

e 
in

to
 c

om
pa

ra
tiv

el
y 

hi
gh

er
-f

un
ct

io
ni

ng
 p

ar
tic

ip
an

ts
 (h

ig
he

st
 th

ird
 [3

4.
6%

] o
f o

ur
 sa

m
pl

e,
 w

ith
 a

n 
M

M
SE

 sc
or

e 
of

 ≥
 1

0 
[m

ea
n=

 1
4.

6]
) a

nd
 c

om
pa

ra
tiv

el
y 

lo
w

er
-f

un
ct

io
ni

ng
pa

rti
ci

pa
nt

s (
lo

w
es

t t
hi

rd
 [3

1.
9%

] o
f o

ur
 sa

m
pl

e,
 w

ith
 a

n 
M

M
SE

 sc
or

e 
of

 <
3 

[m
ea

n 
= 

0.
5]

).

c P 
=.

11
8.

d P 
=.

07
0.

* P 
<.

05
,

**
P 

< 
.0

1.

A
bb

re
vi

at
io

n:
 M

M
SE

 =
 M

in
i-M

en
ta

l S
ta

te
 E

xa
m

in
at

io
n.

J Clin Psychiatry. Author manuscript; available in PMC 2011 July 25.


