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Adult day services (ADS) are an increasingly popular
option for caregivers of people with dementia, but there
is little research on the effects of activities on the behavior
and mood of the client. This study examines participa-
tion by 94 individuals in different types of adult day-care
activities and their association with changes in behavior
and psychological symptoms of dementia (BPSD) for the
client during a three-month span. Three domains of
BPSD were examined: restless behaviors, mood behav-
iors, and positive behaviors. Using growth curve model-
ing, results show that the restless and mood behavior
domains, on average, were stable over three months,
whereas positive behaviors increased. For all three
behavior domains there were individual differences in

average level of BPSD. Average rate of change for indi-
viduals also varied from the mean for restless and mood
behaviors. Physical activities, social activities, engaging
activities, and watching and listening activities, along
with a day-care dosage variable, were used as covari-
ates to explain these individual differences in change.
Engaging activities explained some of the individual
variance for restless behaviors; as individuals increased
one increment in engaging activities, they had fewer
restless behavior problems over time. These results sug-
gest that some features of programming may be related
to improvements in restless behavior.

Key words: adult day services, behavior, dementia,
physical activity
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Behavioral and psychological symptoms of dementia
(BPSD) may be the most difficult and challenging stres-
sors faced by caregivers. BPSD includes psychological
(e.g., problems with mood, anxiety, or paranoia) and
behavioral components1 (e.g., activities of daily living).
BPSDs are stressful not only for family caregivers, who
must cope with difficult and unpredictable behavioral
disturbances, but also for paid caregivers.

Among community-dwelling older adults with
dementia, prevalence rates of 45 to 50 percent were
found for verbal-vocal agitation, 8 to 30 percent for
aggression, 3 to 30 percent for wandering, and 12 to 32
percent for crying.2,3 Among those attending an adult
day service center (ADS), affective disorders were most
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prevalent, along with verbal-vocal agitation, misplacing
things, and refusing to cooperate.4 Improved treatment
of BPSD can reduce the pressure on family and paid
caregivers, as well as create opportunities for better
interactions with the person with dementia.

One promising approach for improving well-being
among people with dementia and reducing BPSD is
through activities. Activities have been at the core of
therapeutic programs in community and institutional set-
tings. In an ADS, activities and social experiences are
used to create immediate pleasure, restore dignity to the
client, provide meaningful tasks, restore lost social roles,
and build friendship.5 Specifically, engaging people in
meaningful and enjoyable activities may lead to a reduc-
tion in restlessness, depressive behaviors, and other
dementia-related behavior problems. This engagement
can also alleviate feelings of loneliness and boredom that
can contribute to inappropriate displays of verbal agita-
tion and other problem behaviors such as repetitive man-
nerisms.6 Activities provided by ADS programs provide
this structure to the person with dementia, thereby reduc-
ing some common problematic behaviors.

An overriding issue when evaluating ADS activities is
Lawton’s idea of person-environment match.7 The con-
cept here is that performance and adaptation are maxi-
mized when environmental characteristics match with
the individual’s needs and deficits. In the case of people
with dementia, if they are placed in an unfamiliar envi-
ronment (i.e., the adult day care center), they may per-
ceive a loss of control if they are unable to competently
perform the activities provided for them. This lack of fit
could lead to an increase in BPSD. Conversely, when
there is a good match between environmental demands
and client abilities the person with dementia may
become more engaged in activities, decreasing restless
and disruptive behavior.7

Many ADS programs offer formal exercise for those
who attend. Several researchers have examined the
effects of exercise on older adults in non-ADS sam-
ples.8,9 As these studies have demonstrated, older adults
can experience many benefits from exercise. These
include improved cardiovascular fitness and improved
flexibility and strength, which potentially assist the
elderly client in performing activities of daily living.10

Williams and Lord showed that elderly women in an
exercise program experienced improvements in general
fitness, health, sociability, mood, and outlook compared
to a control group who showed little change in each of
the measures.11 Additionally, physical exercise may also
improve appetite, digestion, respiration, and sleep pat-
terns of the elderly.5 The mastery of physical activities
may also boost one’s sense of achievement and self-effi-
cacy, thereby improving mood.12

Exercise may be a useful short-term strategy for alle-
viating psychological distress in all age groups and
across all levels of disability and/or physical handicap.12

Few recent studies, however, have focused specifically
on the effects of exercise among people with demen-
tia.13,14 One exception to this is a recent large-scale ran-
domized trial by Teri and colleagues.15 This study found
that when caregivers engaged their relative with demen-
tia in regular exercise and also used problem solving to
manage behavior problems, the person with dementia
experienced decreases in depressive symptoms and
improved functional performance, compared to control
subjects. The potential difficulty with using exercise
with dementia patients, however, is in finding a critical
balance between a level that exceeds participants’ abili-
ties, which may cause anxiety and frustration, and levels
that are too simple, which lead to boredom and disen-
gagement. Both ends of the spectrum may cause an excess
of BPSD in an adult day care client with dementia.

In addition to the benefits received by the day care
participant in a given physical activity, the caregiver of
the person with dementia may also experience some of
the positive aspects of exercise. When there is a lack of
daytime activities that engage the elderly person, many
care providers find themselves with a relative/care
receiver who sleeps during much of the day, or who
engages in problem behaviors.10 If the person with
dementia is engaged in physical activities during the day
at adult day care, the caregiver may potentially experi-
ence fewer problem behaviors from their relative on
their return from day care.16

Cognitive stimulation has been used much more often
with dementia patients with varying results.17 Given the
cognitive limitations of people with dementia, and the
often uneven functioning in different domains from one
person to the next, or even over time for the same person,
it may be even more difficult to find a balance in cogni-
tive activities between overly demanding and too simple.
Research would suggest that although cognitive exercises
may have benefits for people with dementia, they also have
the potential to reinforce inadequacy for those clients
whose memory and motor skills are at a low level.5

Activities to foster social interaction represent anoth-
er component of ADS and other activity programs.
Going to a congregate setting by itself provides new
social stimulation for people with dementia, who often
stay at home for long periods of time, interacting mainly
with their primary caregiver. Social activities can draw
on well-rehearsed social skills that are maintained rela-
tively well in at least some participants.

This study examines the relation of four types of
activities—engaging, social, physical, and watching and
listening activities—and whether they affect BPSD of
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ADS users over a three-month period. Taking into
account the studies discussed previously, we hypothe-
sized that participation in physical activities would sig-
nificantly reduce restless and mood behaviors and
significantly increase positive behaviors.
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The participants were drawn from a larger study evaluat-
ing the effects of ADS on family caregivers and people with
dementia. To be included in the study, the care receiver must
have had a diagnosis of dementia and a score on the Mini-
Mental Status Examination (MMSE)18 of less than 24, indi-
cating significant cognitive impairment. At the time of
recruitment they must have been enrolled in adult day ser-
vices, and once enrolled, they had to have maintained atten-
dance at day care for a minimum of four hours a day, twice a
week. For this study, care receivers also had to be living in
the community in the same home as his or her primary care-
giver. The sample (N = 94) had an average age of 79.6 years,
and an average score on the MMSE of 14.6. Information on
the demographic variables for both the caregiver and the per-
son with dementia is provided in Table 1.
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ADS program staff at 23 day care sites referred potential

participants for the current study to research investiga-
tors, who contacted the primary caregiver and conducted
a series of in-person and telephone interviews. Once
enrolled in the study, research investigators asked ADS
staff to collect background information and behavioral
data on the participants over a one-year period of time.
The behavioral data were collected on two consecutive
days each month, at baseline, and then at one, two, and
three months post-baseline, for a total of eight data
points. The two baseline days were collected on days
within the client’s first week of attendance, before the
effects of day care activities were expected to have an
effect on levels of BPSD. To be included in these analy-
ses, individuals had to have at least four of the eight data
points over the three-month observation period. For final
analyses, the two consecutive days of data collection
were averaged to form one data point for each month, for
a total of four data points per participant.

Staff received training at the start of the study in the
use of the measures, and also received a manual to help
with questions in completing the measures. Investigators
were available via telephone to answer questions.

���	���	

Behavioral symptoms of dementia were measured
with the Daily Record of Behavior (DRB).19 The DRB
was developed for the study to measure specific occur-
rences of behaviors during the selected period of the day.

173American Journal of Alzheimer’s Disease and Other Dementias
Volume 20, Number 3, May/June 2005

Table 1. Demographic characteristics of the sample

N = 94 Caregiver Person with dementia

Average age: mean years (SD) 59.9 (13.4) 79.6 (7.5)

Percent women 83 59.6

MMSE N/A 14.6 (6.3)

Relationship of caregivers to person with dementia (percent)

Wife 25.5

Husband 8.5

Daughter/daughter-in-law 54.3

Son/son-in-law 8.5

Other 3.2

Percent nonwhite 14.9 15.9

Percent employed 34.0 0.00

Mean income range $40,000 – $49,999 $10,000 – $19,999

Mean education: years (SD) 13.8 (2.0) 11.2 (2.9)

Dementia diagnosis (percent) N/A 100.0



It was designed to be used by caregivers and staff at adult
day care; however, only the version used by ADS staff is
analyzed here. Items for the DRB were drawn from
existing scales of behavior problems and were selected
for providing a clear and specific description of the
behavior so that it could be rated by an untrained respon-
dent. Although the DRB is a newer scale, it has demon-
strated reliability. Past analyses of the DRB have shown
significant agreement across day-to-day comparisons
and daily to weekly comparisons.20 Agreement has also
been shown between the caregiver version of the DRB
and the version used by the ADS staff.21 Additionally,
the rank order of the behavior problems was similar
across both the caregiver DRB and a weekly record of
behavior problems.22

In the DRB, ADS staff use a set of structured ques-
tions to report the occurrence of 37 behaviors during the
time period in which the client attended day care. The
behaviors fall into nine categories: behavioral distur-
bances while eating, problems associated with toileting,
restless behaviors, mood and anxiety behaviors, nap-
ping, disruptive behaviors, memory problems, reality
problems, and positive behaviors. For the purpose of this
study, the domains of positive behaviors, mood prob-
lems, and restless behaviors were selected for analysis.
A sample of the DRB form is provided in Figure 1.

These three domains, which included 15 items from

the original DRB scale, were chosen because they were
hypothesized to be most responsive to day care activi-
ties. For each behavior, the designated day care staff per-
son indicated if a behavior occurred during the day care
day, how many times the behavior occurred, and how
long the behavior lasted. The staff person also rated how
stressful he/she found the behavior, using a 4-point scale
that ranged from not at all (value of 1) to very (value of 5).
This stress rating was not obtained for the positive
behaviors. For this study, we focused on the frequency
and duration of the behavior problems.

In addition to reporting behavioral symptoms in the
DRB, staff identified the organized day care activities
that occurred on the same days that the behavior prob-
lems were assessed. They were also instructed to attach a
copy of that month’s activity calendar. To report activi-
ties, staff completed a checklist of 19 activities common-
ly offered by ADS programs and indicated whether the
client with dementia participated in these activities. The
checklist was developed specifically for the current
study by reviewing activity calendars from several of the
participating ADS programs in a pilot study. For this
activity measure, staff indicated if an activity had
occurred that day, how long it went on, and how long the
ADS client engaged in that behavior.

Five graduate and undergraduate raters sorted the
activities into categories until there was a high degree of
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Time of day – 9:00 AM to 4:00 PM

Behavior
Did the behavior
occur during this
period of the day?

How many times
did the behavior
occur? (minutes)

On average,
how long did
the behavior
last?

To what extent was this behavior
upsetting to you?
Not
at all Somewhat Very

Restless

Paced up and down Yes No 1 2 3 4 5

Followed you around Yes No 1 2 3 4 5

Mood

Expressed feelings of
sadness or hopeless-
ness about the future

Yes No 1 2 3 4 5

Cried and was tearful Yes No 1 2 3 4 5

Commented on death
of self or others Yes No 1 2 3 4 5

Talking about feeling
lonely Yes No 1 2 3 4 5

Figure 1. A subsection of the Daily Record of Behavior form.



agreement (over 90 percent) about which category an
activity belonged in. Activity categories were physical,
social, engaging, and watching and listening. The dis-
tinction between engaging activities and watching and
listening activities lies in the level of involvement
required by the participants. Activities that required
active involvement by the participant were placed in the
engaging category. Conversely, activities that involved
more passive engagement by the participant were placed
in the watching and listening category. The categories
and items are summarized in Table 2.

�����	�	

Before running our analyses, the activity variables
were recoded to identify different participation levels.
Using the section of the activity checklist that indicated
how long the client engaged in the activity, the participa-
tion in physical, social, engaging, and watching and lis-
tening activities were split into three separate percentile
groups, to form new variables coded as high, medium, or
low participation.

Growth curve modeling was used to examine changes
in restlessness, mood, and positive behavior over time.
For the first step in the analyses, a series of models were
tested separately for each behavior domain to determine
which model was the best-fitting one. The first model
that was run in the analyses was a linear curve model.
This model was then compared to a quadratic curve
model. Using chi-square difference tests to compare
these alternative nested models (e.g., as used by
Bollen23), the best-fitting model was determined for each

behavior domain. From the best-fitting models for each
of the three behavior domains, the fixed and random
effects of initial level, slope, and quadratic slope (for
restless behaviors only) were tested for significance.

For the second step of the analysis process, these best-
fitting models were rerun with five covariates included.
The covariates were the four types of day care activities
(i.e., physical, social, engaging, and watching and listen-
ing, recoded as low, medium, and high participation), as
well as a day care dosage variable that measured the
number of days that the participant attended adult day ser-
vices across the three months. In this step, it was determined
if these five variables were significantly related to the
fixed and random effects of intercept and slope for each
of the three behavior domains. We used the statistical
package Mplus24 to run our statistical models.

�������

The best-fitting model for restless behavior problems
was a quadratic curve model. For mood behavior prob-
lems and positive behaviors, the best-fitting model for
each was a linear curve model. The chi-square values
and fit statistics for each model are presented in Table 3.

Significance tests of the parameter estimates for fixed
and random effects from these best-fitting models
revealed several statistically significant findings. The
fixed effect of intercept was significant for all three
behavior domains, indicating that the average initial lev-
els of restless, mood, and positive behaviors were all sig-
nificantly different from zero at baseline. The fixed
effect of linear slope was not significant for restless or
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Table 2. ADS categories and items

Physical activities
Formal exercise

Physical activity

Social activities
Parties/celebrations

Social hour (coffee)

Engaging activities

Discussion groups (current events, etc.)

Reality orientation

Singing or drama activity

Sitting game (bingo, etc.)

Arts & crafts (sewing, woodwork)

Watching and listening activities

Visiting entertainment (pianist, etc.)

TV, films, or movies

Religious services

Table 2 shows the individual activity items that were placed in the various activity groups. These items were placed according to
inter-rater agreement among five trained graduate and undergraduate raters.



mood behaviors, indicating that, on average, there was
no change in the occurrence of these behaviors over
three months. A significant and positive (> 0) fixed
effect for positive behaviors, however, indicated that
positive behaviors significantly increased over three
months.

For the random effects, variance of the random inter-
cepts was significant for all of the behavior domains test-
ed. This indicates that there is significant variability in
participants’ baseline levels of restless, mood, and posi-
tive behaviors. Additionally, for restless and mood
behaviors, the variance of the random slopes was signifi-
cant, indicating that the individual rates of changes sig-
nificantly varied around the average rate of change. For
positive behaviors, however, the random effect for slope
was not significant, indicating that individuals’ slopes
display patterns of change that are similar to that which
is displayed by the group’s mean pattern of change. This
demonstrates that the increase in positive behaviors over
three months as displayed by the mean was also a typical
pattern for participants’ individual slopes. These find-
ings are presented in Table 4.

To account for individuals’ variability about the mean
as described by the significant random effects, the four
activity variables and the day care dosage variable were

included in separate models as covariates. The results
from these models are shown in Table 5.

For restless and mood behaviors, none of the covari-
ates predicting the intercepts were significant, indicating
that the amount of adult day care usage and the amount
of participation in physical, social, engaging, or watch-
ing/listening activities at day care did not predict indi-
vidual variability about the mean for baseline levels of
restless or mood behaviors. For positive behaviors,
social activity was the only significant covariate predict-
ing intercept. The positive value of this parameter esti-
mate indicates that individuals who had participated in
more social activities at day care had higher levels of
positive behaviors at baseline.

Two covariates were significantly related to the indi-
vidual variability in linear slopes of specific behaviors.
Engaging activities had a significant association with the
variability in linear slope for restless behavior problems
and had a negative value for the estimate. These results
indicate that individuals who participated in more
engaging activities at day care showed significantly
more decline in restless behavior problems over three
months as compared to individuals with lower amounts
of engaging activity. The second variable that was relat-
ed to individual variability in linear slope was day care
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Table 3. Fit indices for growth curve models

Model CFI TLI RMSEA (LB, UB) ��2 df p

Restless*

initial model 1.00 1.02 0.00 (0.00, 0.23) 0.38 1 0.54

with covariates 0.97 0.87 0.11 (0.00, 0.19) 12.19 6 0.06

Mood**

initial model 0.99 0.99 0.04 (0.00, 0.15) 5.67 5 0.34

with covariates 1.00 1.03 0.00 (0.00, 0.06) 13.62 15 0.55

Positive**

initial model 0.98 0.97 0.06 (0.00, 0.18) 5.23 4 0.26

with covariates 0.97 0.93 0.05 (0.00, 0.12) 17.15 14 0.25

* Quadratic model; ** Linear model; CFI = comparative fit index; TLI = Tucker-Lewis Index; RMSEA = root-mean-square
error of approximation; LB, UB = lower and upper bound. Table 3 shows that the fit for each model was adequate, with fit
indices exceeding 0.95 and an RMSEA value less than or equal to 0.05, with the exception of the initial model for positive
behaviors.25



dosage. For restless and mood behaviors, significant
slope effects with positive values indicated that partici-
pants attending more days of day care had an increased
slope for these behaviors over three months as compared
to those who attended fewer days. That is, people who
attended more day care increased in their restless and
mood behaviors to a greater extent than those who
attended less day care. For positive behaviors, there was
no variability in the slope that could be explained by the
covariates.

������
	

This study examined the hypothesis that physical
activities at ADS have the greatest effect on reducing
restless and mood behaviors and increasing positive
behaviors for people with dementia over a three-month
period. This initial hypothesis was not supported in the
analyses. We did, however, find some evidence that
activities at ADS had positive benefits for clients.
Positive behaviors increased for all participants across
the three-month period. We also found that individuals
who were involved in more engaging activities
decreased in restless behavior problems.

In addition to these findings, our results also indicat-
ed that for restless and mood behaviors, participants
who attended more day care had a significant increase
in these behavior domains. It is possible that this unex-
pected finding for the dosage variable owes to a selec-
tion effect. For instance, participants who attended day
care more frequently may have had larger amounts of
restless and mood behavior problems at baseline, and
hence, may have been more resistant to day care pro-
gramming, at least for the first three months of atten-
dance.

It is also important, however, to note the modest magni-
tude of the effects for the significant findings relating to
day care dosage and for the findings related to participa-
tion in engaging activities. That is, although these findings
are significant, even those participants with the highest
level of day care dosage and those with the highest level of
participation in engaging activities were not experiencing
dramatic increases or decreases in their behavior over
time. In other words, although for the day care dosage and
participation in engaging activities variables the values of
the slopes at low, medium, and high groups are signifi-
cantly different from each other, participants’ slope levels
stayed close to zero even for the highest dosage and high-
est participation in engaging activities groups. This indi-
cates that even though change was significant, the
magnitude of change was relatively modest.

Although somewhat surprising, these findings point
to how adult day care may influence behavior patterns
among people with dementia. The increase in positive
activities among participants is noteworthy. In contrast
to low levels of functional activity typical of middle-
stage dementia patients at home, people in day care have
a structured day that keeps them active and involved.
These activities may help bring out more socially appro-
priate and positive behaviors. In a similar way, engaging
behaviors may lead in a direct way to diminish restless,
aimless activity that may have stemmed from boredom.
Engaging activities encompass those activities that the
person with dementia can individually tailor to his/her
level of desired participation. The potential benefit of
individually tailored activities is supported by Opie,
Doyle, and O’Connor, who demonstrated support for
multidisciplinary interventions tailored to the individual
for reducing the frequency and severity of disruptive
behaviors in those with dementia.26
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Table 4. Summary of parameter estimates for behavior models

Fixed effects Random effects

Initial level Linear slope Quadratic
slope Initial level Linear slope Quadratic

slope

Restlessness 
(Quadratic model) 2.68* (0.09) 0.01 (0.04) 0.03 (0.03) 0.69* (0.11) 0.07* (0.02) 0.03* (0.02)

Mood (Linear model) 2.76* (0.06) 0.00 (0.04) – 0.28* (0.05) 0.06* (0.02) –

Positive behaviors
(Linear model) 4.51* (0.11) 0.31* (0.05) – 0.72* (0.14) -0.02 (0.04) –

* indicates a significant estimate at a level of p < 0.05; standardized errors are shown in parentheses.



The hypothesis about the effects of physical activity
on behavior problems was not supported. Although we
were provided information by the ADS staff about
whether physical activities were offered, we did not
receive information about the intensity of the exercise. It
is possible that activities were not challenging enough to
have an impact on behavior problems. Some dementia
patients are able to engage in high levels of physical
activity, for instance, walking long distances. For them,
relatively basic physical movements, such as a knee-pull
exercise, may be too minimal to have an effect.

There are limitations to the design of the current
study. One limitation is the lack of a control group of par-
ticipants not attending ADS. The findings do not address
whether there are changes in behavior as a result of

attending ADS, but rather that there are some relation-
ships between the types of activities at day care and
behavior problems. It remains to be determined if behav-
ior problems at day care change in a systematic way rela-
tive to people not attending day care.

Another limitation worth noting is the reliance on
self-reports of BPSD and participation in activities from
the ADS staff. Direct observation of BPSD by research
staff of the physical intensity of activities and of the lev-
els of cognitive engagement initiated by activities would
be very useful for determining possible effects on behav-
ior and mood.

Future work on studying the effects of activities may
want to consider a more individualized approach, and
consider that levels of optimal activity may differ among
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Table 5. Summary of covariate parameter estimates for activities

Restless Mood Positive behaviors

Main model

Level 3.61* (0.38) 3.36* (0.31) 3.13* (0.41)

Linear slope -0.16 (0.14) -0.12 (0.16) 0.41* (0.19)

Quadratic slope 0.02 (0.13) – –

Physical activities
group

Level -0.19 (0.11) -0.08 (0.09) 0.17 (0.12)

Linear slope 0.04 (0.04) 0.03 (0.05) 0.02 (0.06)

Quadratic slope 0.02 (0.04) – –

Social activities group

Level 0.04 (0.12) 0.01 (0.10) 0.27* (0.13)

Linear slope 0.08 (0.04) 0.06 (0.05) -0.09 (0.06)

Quadratic slope -0.02 (0.04) – –

Engaging activities
group

Level -0.04 (0.13) -0.01 (0.11) 0.20 (0.14)

Linear slope -0.11* (0.04) -0.08 (0.06) 0.11 (0.07)

Quadratic slope -0.02 (0.04) – –

W & L activities group

Level -0.19 (0.12) -0.05 (0.09) -0.07 (0.12)

Linear slope -0.06 (0.04) -0.07 (0.05) -0.05 (0.06)

Quadratic slope 0.00 (0.04) – –

Day care dosage 
variable

Level -0.10 (0.11) -0.17 (0.09) 0.11 (0.13)

Linear slope 0.13* (0.04) 0.11* (0.04) -0.04 (0.05)

Quadratic slope 0.02 (0.04) – –

* Indicates a significant estimate at a level of p < 0.05; standardized errors are shown in parentheses.



clients. When observing exercise programs, for exam-
ple, it may be that the dosage of exercise producing the
greatest reduction in BPSD varies from person to person,
and that exercise activities that take this into considera-
tion are more effective than those which administer the
same amount of activity to all clients.

The present study used the approach of dividing activ-
ities into categories that, from a theoretical viewpoint,
might have differential effects on specific BPSD. There
has been little prior research on specific types of activity
programming at ADS. Many of the articles on this topic
focus on components of communication that are benefi-
cial to Alzheimer’s patients, such as prompting, cues,
and individual praise,10 or on improving physical prob-
lems such as appetite and respiration.5 To better under-
stand the positive outcomes related to activities at day
care, more work is needed to determine the best ways of
categorizing and measuring activities.
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