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Abstract

OBJECTIVE—This study compares different non-pharmacological interventions for persons 

with behavioral symptoms and dementia on frequency of use and perceived efficacy in terms of 

change in behavior and interest.

METHODS—Participants were 89 nursing home residents from 6 Maryland nursing homes with 

a mean age of 85.9 years (SD=8.6). Research assistants presented interventions tailored to the 

participants` needs and preferences in a pre-intervention trial phase and in an intervention phase. 

The impact of each intervention on behavioral symptoms and on the person’s interest was rated 

immediately after the intervention by a research assistant.

RESULTS—The most utilized interventions in both trial and treatment phases were the social 

intervention of one-on-one interaction, simulated social interventions such as a lifelike doll and 

respite video, the theme intervention of magazine, and the sensory stimulation intervention of 

music. In contrast, the least utilized interventions in both phases were sewing, fabric book, and 

flower arrangement. Interventions with the highest impact on behavioral symptoms included one-

on one social interaction, hand massage, music, video, care, and folding towels. Other high impact 

interventions included walking, going outside, flower arranging, food or drink, sewing, group 

activity, book presentation ball toss, coloring or painting, walking, and family video.
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CONCLUSIONS—The results provide initial directions for choosing specific interventions for 

persons with dementia and also demonstrate a methodology for increasing knowledge through 

ongoing monitoring of practice.
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OBJECTIVE

Behavioral symptoms in persons with dementia increase suffering of the person with 

dementia as well as caregivers’ burden, increase utilization of restrictive care, and are 

addressed by both pharmacological (1, 2) and non-pharmacological treatments (3). These 

behaviors have been labeled problem behaviors, disruptive behaviors, disturbing behaviors, 

and agitation. While several theoretical models exist for explaining behavioral symptoms in 

persons with dementia(4) we focus on the Unmet Needs Model.(4) According to this model, 

behavioral symptoms arise because of one's decreased ability to meet individual's needs and 

caregivers’ insufficient acknowledgment of needs that may pertain to pain/health/physical 

discomfort, mental discomfort (evident in affective states: depression, anxiety, frustration, 

boredom), the need for social contacts (loneliness), uncomfortable environmental 

conditions, or an inadequate level of stimulation (too low, too high, inappropriate).

Previous studies have demonstrated the efficacy of nonpharmacological interventions 

responding to these needs.(5) However, few compared the impact of different interventions 

on behavioral symptoms. In a study that compared person centered showering, the towel 

bath, and usual care,(6) both interventions significantly decreased behavioral symptoms and 

aggression, but usual caretaking did not. Snoezelen and reminiscence interventions each 

showed inconclusive effects on behavioral symptoms in a sample of 20 participants with 

dementia,(7) and activity of daily living intervention and a psychosocial interventions did 

not reduce behavioral symptoms.(8) In a comparison of validation therapy (VT), social 

contact (SC), and usual care (UC),(9) VT showed a significant reduction in physical 

aggressive behaviors, and both VT and SC participants demonstrated significant reductions 

in verbally aggressive behaviors based on nursing staff ratings. Nonparticipant observers, 

however, rated verbal aggression as reduced for those participating in SC but not VT and 

UC.(9) Finally, a comparison of one-on-one social contact, videotapes of family members, 

and music with usual care interventions revealed that while all interventions were more 

effective than usual care in reducing verbal agitation; one-on-one social contact intervention 

was the most effective.(10)

We found no studies comparing individually-tailored interventions that address unmet needs 

and cognitive and sensory limitations of persons with dementia. Therefore, this study 

focuses on these questions:

1. In the process of tailoring interventions to persons with dementia who manifest 

behavioral symptoms, which interventions are most often used? Who receives 

which intervention? What is the perceived efficacy of these interventions?
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2. When the participants receive more than one intervention, which is related to 

greater perceived improvements in behavioral symptoms?

3. Does the use of a trial phase improve results in the treatment phase? The 

hypotheses are:

a. The rate of refusals will be lower in the treatment phase than in the trial 

phase.

b. The level of success will be higher in the treatment phase than in the trial 

phase.

METHODS

We conducted this research as a part of a larger study on nonpharmacological interventions 

for behavior problems in persons with dementia.(5)

Participants and procedure

We approached 23 Maryland nursing homes located at reasonable distances (around 40 

minutes drive) from the researchers` offices in Rockville, Maryland. Seven facilities refused 

to participate at that point in time; seven other facilities could not provide sufficient eligible 

participants or did not finalize the agreement by the time data collection was completed; and 

in two other facilities only control condition participants were enrolled (not reported in this 

paper). Altogether, a total of 654 eligible participants were approached for consent. 

Informed consent was provided by the participant, the attorney in fact, or the closest family 

member(11). For 231 of the residents, consent was received. Subsequently, a group of 155 

residents was randomly selected to receive intervention, while the others served as control 

group (not reported in this paper, but described in (5)). From the participants selected for 

intervention, 93 met inclusion criteria. Inclusion criteria were: resident lived at the NH ≥ 

three weeks; nursing staff identified the resident as manifesting behavioral symptoms at 

least several times a day; age ≥ 60 years; diagnosis of dementia. Exclusion criteria were: life 

expectancy < 3 months; bipolar, schizophrenia, or mental retardation diagnosis; expected to 

leave the NH within 4 months; and a score on the Mini Mental Status Examination (MMSE) 

≥ 25 (for more information see assessments). From the 93 participants, 4 did not receive 

intervention as allocated because of death. The study was conducted from June 2006 until 

December 2011; data collection ended in June 2011. The participants` mean age was 85.9 

years (SD=8.6), 73% were female, 81% were white, 61% were widowed, and 42.7% had a 

college, technical school, or graduate degree. IRB approved the study protocol.

Assessments

Background data—We collected demographic data from residents` charts. Via the 

Minimum Data Set (MDS)(12), summing 10 items (e.g., dressing, eating), we obtained 

scores concerning performance of activities of daily living (ADL). Medical records provided 

us information on prescribed medications.

Cognitive functioning—Dementia diagnosis was taken from the chart and confirmed by 

a physician or nurse practitioner. The Mini-Mental Status Examination (MMSE)(13) 
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assessed cognitive status. MMSE scores range from 0 (severe cognitive impairment) to 30 

(normal cognitive functioning). Research assistants who were trained in standardized 

administration and scoring procedures administered the MMSE.

Outcome measure—The Change Assessment Rating (CAR) was developed for this study 

and included 2 items concerning global improvement. The first item tapped behavioral 

symptoms change (i.e., “Did the intervention change agitation?” with agitation defined as in 

Cohen-Mansfield and Billig (14), and including all behaviors on the Agitation Behavior 

Mapping Instrument (15)). The second item tapped interest change (i.e., “Did the 

intervention change interest?”) with interest including all behaviors of the interest scale of 

the Lawton`s Modified Behavior Stream (16) as perceived by the research assistant 

providing the intervention. Research assistants rated the items on a 5-point scale (worse, 

somewhat worse, same, somewhat better, better). The CAR is comparable with other global 

improvement measures such as the Clinical Global Impressions (CGI) scale (17). This latter 

measure has good validity properties (e.g., (18, 19)). The correlation between the 2 CAR 

items was r=.73, p<.001 for 822 administrations in the trial phase and r=.78, p<.001 for 

2428 administrations in the treatment phase.

Design

The study includes comparisons of perceived efficacy of different nonnpharmacological 

interventions. Two phases are included, namely trial phase and treatment phase. The design 

is presented in figure 1 and described in the following.

Baseline measurement—After background data were obtained, a trained research 

assistant recorded baseline observations of behavioral symptoms and affect onto a Palm 

Pilot Zire31™ handheld computer (PalmOne, Inc., Milpitas, CA) via the Agitation Behavior 

Mapping Instrument (ABMI) (15, 20). Each participant was observed for 3 consecutive 

days, every half hour between 8 AM and 9 PM. Each observation lasted 3 minutes. Research 

assistants observed 3–5 residents per half hour, 1 resident at the time. Per resident, we 

recorded the mean of 69 baseline observations, and identified a 4-hour agitation peak period.

Relatives completed a questionnaire concerning participants’ medical history, self-identity, 

and social functioning. The treating physician completed a short form confirming the 

participant’s dementia diagnosis and identifying the presence of akathesia, delirium, pain, 

and/or depression.

Identification phase—For each intervention group participant, the Treatment Routes for 

Exploring Agitation (TREA) decision tree protocol (5, 21) was followed. The TREA 

protocol is based on a theoretical framework of unmet needs and stresses the importance of 

individualizing non-pharmacologic interventions to address the unmet needs of agitated 

persons (22). The assumption driving this theoretical framework is that interventions should 

be individualized according to agitation etiology, remaining abilities, level of cognitive 

functioning, and past/present interests. Specifically, research-assistants first collected data 

on the agitated person`s needs and preferences from formal caregivers (i.e., nursing home 

staff, physicians), informal caregivers (relatives), and direct observations. Second, the 
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collected information was applied to systematic algorithms (i.e., decision trees) to suggest 

personalized interventions for lowering agitation. Examples of the decision tree contents can 

be found in Cohen-Mansfield (22).

Trial phase—Over the three weeks prior to the actual treatment phase, research assistants 

tested for each participant the specific treatments selected in the identification phase. 

Research assistants recorded the impact of each discrete trial, using the CAR.

Treatment phase—Activities with the most beneficial effect during the trials were 

subsequently used in the 2-week treatment phase. A research assistant provided 

interventions during 4 hours a day, those hours which had been identified at baseline as 

having the highest levels of behavioral symptoms for that individual. The interventions were 

delivered for 5 working days a week for two weeks. The amount and duration of 

interventions depended on various parameters, such as how long the participant was engaged 

with each intervention and how much of the time the participant was awake and available. 

Again, research assistants rated the impact of each discrete intervention using the CAR.

Interventions

Twenty four interventions were used, divided into 9 categories (Tables 1 and 2). The 

categories included care (activities concerning residents comfort, such as taking person to 

bathroom or bringing a blanket), theme (reading or video materials), manipulative (activities 

that require moving objects such as puzzle or toss ball), sensory stimulation (hand massage, 

provision of a fabric book, and music) movement activities (walking and going outside), 

artistic activities, and work-like activities. The simulated social category included videos of 

family members talking to the participant, life-like baby doll, a robotic animal, and a respite 

video, i.e., a commercially available generic video of someone talking to the participant or 

singing to and with him/her. The social category included group activities on the unit or in 

the nursing home and one-on-one interaction with the research assistant. In this paper we do 

not analyze interventions administered at lower frequencies, such as provision of family 

pictures, stuffed animals, or aromatherapy.

Statistical analysis

We performed all analyses separately for the trial and treatment phase. We included data for 

interventions used for at least 10 persons. For each intervention, we calculated the percent of 

sessions in which participants refused the intervention and the mean CAR for behavioral 

symptoms and for interest both for all sessions in which we used the intervention, and as an 

average of all the persons who received the intervention. In the latter analysis, the score for 

each participant was the average of all the sessions in which the participant received the 

intervention. We also calculated the mean MMSE score and the gender distribution of 

participants who received each intervention.

Comparing the trial phase to the treatment phase, we compared intervention refusal rates in 

the trial phase to that of the treatment phase using the Wilcoxon Signed Rank Test. 

Similarly, we conducted paired t-tests comparing the CAR ratings of each intervention in the 
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trial phase to those in the treatment phase, using the mean of the CAR ratings per 

intervention separately.

Subsequently, we compared the efficacy of interventions for behavioral symptoms. We 

included only pairs of interventions that were presented to at least 10 participants, and 

conducted paired comparisons of the CAR. We reported comparisons for interventions that 

were significantly associated with at least two other interventions (at .05 two tailed level, 

and in the same direction).

RESULTS

The mean MMSE score was 7.6 (SD=6.3), and the mean ADL functional difficulties index 

2.7 (SD=0.8). Participants received on average 8.8 (SD=2.1) medications.

Trial phase – utilization, impact, and associations with background characteristics

Table 1 presents trial phase interventions` utilization and their perceived impact by session 

and by person. The main findings by person are presented next.

Utilization—The most common interventions were respite video, followed by robotic 

animal, one-on-one interaction, real looking doll, magazine, and music. The least common 

interventions were fabric book, flower arranging, walking, food or drink, and sewing.

Impact on behavioral symptoms—On average, the level of impact on behavioral 

symptoms was highest for interventions involving walking, going outside, flower arranging, 

food or drink, sewing, care, hand massage, music, one-on-one interaction, group activity and 

book presentation. On average, impact on behavioral symptoms was the lowest, although 

still positive, for puzzle, fabric book, and sorting.

Impact on interest—Participants, on average, were most interested in sewing and hand 

massage, walk, food and drink, going outside, and group activity. On average, interest was 

lowest for puzzle, squeeze ball, fabric book, magazine, and sorting.

Relationship with gender—Walking, sorting, and ball toss interventions, were 

predominantly used with men, whereas provision of food or drink and sewing were 

predominantly with women.

Relationship with cognitive function—Interventions used with participants with the 

highest levels of cognitive functioning (note, the highest average is 10.65 on a scale of 0–30, 

with 26–30 indicating normal functioning) were: sorting, book, care, group activity, and 

food and drink. Interventions used with participants with the lowest levels of cognitive 

functioning were: hand massage, fabric book, walk, and flower arranging.

Treatment phase – utilization, impact, and associations with background characteristics

Table 2 presents intervention utilization and perceived impact in the treatment phase. We 

summarize the main results by person below.
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Utilization—The most highly utilized interventions were (by order of number of persons 

with whom intervention was tried): one-on-one interaction, real looking doll, magazine, 

respite video, and music. The least often used were: sewing, book, fabric book, flower 

arranging, and going outside.

Impact on behavioral symptoms—The most highly rated interventions were: care, ball 

toss, food or drink, going outside, coloring or painting, walking, folding towels, sewing, and 

family video. Other interventions with a relatively high rating were sorting, flower 

arranging, hand massage, real looking doll, one-on-one interaction, group activity, and book. 

Ratings were lowest for fabric book and robotic animal interventions.

Impact on interest—The most highly rated interventions were: going outside, ball toss, 

care, food or drink, walk, sewing, folding towels, flower arranging, book, family video, one-

on-one interaction, coloring/painting, real looking doll, and group activity. Squeeze ball and 

music had the lowest average impact.

Relationship with gender—Ball toss, squeeze ball, and puzzle had the highest utilization 

rate with males, whereas sewing and flower arranging had the highest rates of female 

participants.

Relationship with cognitive function—Interventions whose participants had the 

highest level of cognitive functioning were: group activity, sorting, food or drink, ball toss, 

book, and magazine. Those receiving hand massage, flower arranging, and fabric book had 

the lowest level of cognitive functioning.

Refusal rates

Refusal rates were highest for magazine, ball toss, coloring/painting, robotic animal and 

going outside in the trial phase and for coloring/painting, puzzle, sewing, robotic animal, 

and walking in the treatment phase (Tables 1 and 2).

Comparison of trial phase and treatment phase

Refusal rates during the trial phase (mean=0.108, SD=0.061) were significantly higher than 

the rates during the treatment phase (mean=0.065, SD=0.0457), related samples Wilcoxon 

Signed Rank Test p=.003, two tailed.

We compared the mean CAR ratings for each treatment during the trial phase to ratings 

during the treatment phase, for mean ratings by session and by person and for behavioral 

symptoms and for interest. Mean CAR ratings were consistently higher in the treatment 

phase than in the trial phase. However, the difference was statistically significant only for 

mean ratings by session for behavioral symptoms: 4.21 (SD=0.27) during treatment as 

compared to 4.04 (SD=0.37) for the trial phase, t(23)=1.78, p=.044, one tailed.

Comparison of interventions

Trial phase—For the majority of comparisons, either the sample size was too small (i.e., < 

10 participants) or there were no significant differences between interventions. We therefore 
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report only those interventions that were either superior or inferior to others in more than 

one comparison. Interventions superior to others included one-on-one interaction, music, 

and hand massage. Specifically, one-on-one interaction was significantly more effective 

than sorting (t(12)=2.94; p=.012), robotic animal (t(41)=2.28; p=.028), magazine 

(t(37)=1.99; p=.054), and puzzle (t(33)=2.71; p=.011). Music was more effective than 

sorting (t(11)=3.56 ; p=.004), robotic animal (t(38)=2.78; p=.008), squeeze ball (t(25)=2.06; 

p=.050), and puzzle (t(31)=4.30; p<.001). Hand massage was more effective than magazine 

(t(12)=−3.63; p=.003), real looking doll (t(16)=−2.61; p=.019), coloring\painting (t(10)=

−3.19; p=.010), and folding towels (t(10)=-2.28 ; p=.05). Interventions which were inferior 

to others were puzzle and robotic animal. Specifically, puzzle was inferior to one-on-one 

interaction (t(33)=2.71 ; p=.011), music (t(31)=4.30; p<.001), video (t(16)=2.49 ; p=.024), 

respite video (t(32)=4.71 ; p<.001), and real looking doll (t(31)=2.79; p=.009). Robotic 

animal was inferior to one-on-one interaction (t(41)=2.28; p=.028) and music (t(38)=2.28; 

p=.008).

Treatment phase—As in the case with the trial phase, most comparisons that either did 

not have a sufficient number of participants or were not significant, were not reported. More 

effective interventions included one-on-one interaction, hand massage, topic video, care, and 

folding towels. One-on-one interaction was superior to robotic animal (t(28)=2.40; p=.022), 

respite video (t(44)=2.73; p=.009), and squeeze ball (t(18)=2.91; p=.009). Hand massage 

was superior to one-on-one interaction (t(11)=−2.49; p=.030) and respite video (t(10)=

−3.36; p=.009). Topic video was superior to puzzle (t(10)=2.21; p=.051) and squeeze ball 

(t(11)=3.38; p=.006). Care was superior to one-on-one interaction (t(16)=−3.76; p=.002) and 

robotic animal (t(10)=-3.00; p=.013). Folding towels was superior to one-on-one interaction 

(t(32)=−2.01; p=.053), robotic animal (t(18)=−2.38; p=.028), respite video (t(22)=−2.70; p=.

013), and music (t(13)=2.81; p=.015). Less effective interventions were robotic animal, 

respite video, and squeeze ball. Robotic animal was inferior to one-on-one interaction 

(t(38)=2.40;p=.022), real looking doll (t(34)=−3.15; p=.003), folding towels (t(18)=−2.38; 

p=.028), music (t(20)=−2.45; p=.024), and care (t(10)=−3.00; p=.013); respite video was 

inferior to family video (t(16)=−3.96; p=.001), folding towels (t(22)=−2.70; p=.013), hand 

massage (t(10)=−3.36; p=.007), and walking (t(15)=−4.55; p<.001); squeeze ball was 

inferior to topic video (t(11)=3.38; p=.006) and one-on-one interaction (t(18)=2.91; p=.009).

CONCLUSIONS

This is the first study to systematically examine the immediate impact of tailored 

interventions for people with dementia. It highlights issues concerning the relative impact of 

various interventions, the utility of a trial phase to determine use of interventions, and 

patterns of intervention individualization.

Intervention utilization

Efficacy seems to affect utilization. For example, past research has shown the potency of 

social interventions in preventing behavioral symptoms.(23) Yet, other factors were also 

involved. For example, sewing was one of the most highly rated interventions in terms of 

impact on behavioral symptoms, yet it was one of the least utilized. Tailoring a sewing 
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activity for a participant requires that the person with dementia has adequate cognitive 

ability and reasonably good dexterity, which may not have been present in most of our 

sample. While female gender was associated with utilizing sewing, this association did not 

impede utilization in our sample of 73% females. For persons with very limited abilities, a 

narrower range of interventions is available. The fabric book was one of the interventions 

appropriate for persons with very low cognitive function, but the low utilization rates of this 

intervention may be accounted for by its relatively low efficacy. Availability of 

interventions may also affect their utilization. For example, in our study, appropriate group 

activities were often not available in the nursing home, and one-on-one interaction was more 

feasible than setting up new groups. Figure 2 summarizes the factors affecting intervention 

utilization. Accordingly, interventions will have low utilization if they require abilities not 

present for most participants, if they are not efficacious, or if they are not available for other 

reasons, such as resource allocation. While availability is a modifiable factor, future research 

needs to expand the current findings by examining the utilization and efficacy of other 

interventions. It should also investigate what factors may make an intervention better fitted 

to the persons’ abilities or more efficacious. For example, in previous research we noted that 

the more socially acceptable the intervention, the lower the refusal rates (24). Additional 

parameters affecting use and efficacy should be examined.

Efficacy of intervention

The use of tailored interventions does not lend itself to proper comparison of interventions, 

as efficacy is a function not only of the intervention but also of the person receiving it. The 

high efficacy rates of some of the interventions in both trial and treatment phases, such as 

walking, going outside, or sewing, may reflect the combination of intervention efficacy and 

selection of participants. The high efficacy of care activities intervention in both phases may 

result from the direct impact of responding to a clear need, such as going to the bathroom. 

Interestingly, hand massage, used with those with the lowest cognitive functioning, was still 

rated as more than somewhat effective. In contrast, fabric book, presented to the same 

group, had low efficacy rates, either because of intervention or recipient effects. Most of the 

intervention comparisons yielded no results (i.e., the combined sample was too small) or 

non- significant differences. In line with this, nonpharmacological interventions` comparable 

efficacy (or lack of efficacy) has been previously reported (6, 8, 9). The lack of significant 

differences in nonpharmacological interventions` efficacy may be even more evident in this 

study because interventions were chosen to fit the participants receiving them. However, it 

also should be considered that the small sample size (n=10 using the same intervention) did 

not provide sufficient power for comparison.

Notwithstanding the above limitations, comparisons did yield significant findings:

• Interventions found to be superior to others:

One-on-one interaction was often better than nonsocial (e.g., squeeze ball) or 

simulated social (e.g., robotic animal) interventions. This is supported by previous 

research showing live social intervention to be superior to other approaches in 

preventing behavioral symptoms(25) or showing one-on-one social contact to be 

superior to music, family video, or usual care in its impact on verbal agitation.(10)
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◦ Hand massage was superior to simulated social interventions (doll in trial 

phase, respite video in treatment phase) and to some nonsocial 

interventions (in the trial phase) as well as to one-on-one interaction in 

the treatment phase. This may be because hand massage was used with 

very low cognitive functioning participants, and because this intervention 

combines one-on-one social interaction with sensory stimulation.

◦ Music was superior to several other interventions in the trial phase, but it 

was only superior to robotic animal in the treatment phase.

◦ Topic video, care, and folding towels were better than other interventions 

in the treatment phase but not in the trial phase. This could be related to 

smaller sample sizes in the trial phase or to different combinations of 

participants in trial and treatment phases.

• Interventions found to be inferior to others:

◦ Puzzle was inferior to several interventions in the trial phase, but in the 

more tailored treatment phase, it was inferior to only the video 

intervention.

◦ Robotic animal was inferior to human direct or simulated social 

interaction, reinforcing the importance of human contact found in a study 

of engagement of persons with dementia(23), and to music.

◦ Differences with the respite video and the squeeze ball were only 

significant in the treatment phase. Both findings reinforce the importance 

of social contact gradations, i.e., a respite video, in which a stranger talks 

to the person with dementia, is less effective than a family video, or to a 

hand massage, involving live human touch. Similarly a squeeze ball 

activity is less effective than social contact activities, such as one-on-one 

interaction.

Inevitably this study has limitations, pointing out the need for further research. First, it 

includes a small sample size for specific interventions. Future research should include larger 

sample sizes, providing greater power to detect differences in the comparisons and allowing 

the study of interventions that are used less frequently. In addition, when including a larger 

sample one should control for family wise type I error (multiple comparisons). In this study 

we did not do so given its exploratory and descriptive nature which made us search for 

trends rather than precise differences. Second, interventions were chosen and delivered (or 

initiated, e.g., for nursing interventions) by the same research assistant who completed the 

CAR, raising questions about possible bias. However, there was no a-priori suggestion that 

any intervention would prove better than another. Indeed, the comparison among 

interventions was not the original goal of the study. It was clear to all that different 

participants would respond differently to different interventions, and the goal of the CAR 

was descriptive. Therefore we believe that the research assistants did not have any consistent 

bias in their rating. Indeed, we believe that such evaluation of treatment emulates well the 

process of intervention during clinical work. A third limitation is that single participants 

were provided with multiple interventions. Further research should investigate whether our 
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significant results were caused by independent effects, or interaction/cumulative effects 

between the different interventions.

While we hope that these comparisons will guide caregivers in their choice of stimuli and 

intervention, we acknowledge their limitations in providing practice guidelines, as (1) the 

different comparisons involved different subgroups of participants and (2) specific 

circumstances of unmet needs guided the choice of intervention. Also, it is impossible to 

determine the impact of the specific exemplars used for each category, e.g., different types 

of robotic animals or of real looking dolls.

In this study, research assistants decided which interventions to implement and then 

implemented them. Translating this procedure to the daily nursing home practice would 

mean that the nursing staff would be responsible for these tasks. We believe nursing staff 

would obtain similar results. Apart from practical issues such as time demand, the need for 

training and mentoring, and organizational support for the effort, nursing staff should be 

able to follow the TREAs protocol in order to decide on tailored interventions and evaluate 

the effects of interventions. Another option for promoting nonpharmacological interventions 

in practice involves dedicating a specialized person to implement and evaluate these 

interventions (such as a medicine aid is available for pharmacological interventions). 

Regardless of who implements the intervention, including an immediate evaluation of the 

intervention, as with the CAR would likely increase thoughtful reflection and systematic 

consistent practice in the nursing home.

The high refusal rates of robotic animals and real looking dolls may be related to their low 

social acceptability(26). To better ascertain the factors that affect refusals, future research 

should control for interventions` social value and appropriateness, the amount of 

involvement required, and the cognitive level of participants. The fact that refusal rates were 

significantly lower in the treatment phase than in the trial phase, and that there was a trend 

for better efficacy in the treatment phase, suggests that utilization of a trial phase is useful in 

the process of optimizing sets of nonpharmacological stimuli to match the needs, abilities 

and preferences of persons with dementia and behavioral symptoms.

In addition to providing new information on the utilization of nonpharmacological 

interventions and comparing them, this paper sets an example of how ongoing clinical data 

can be utilized to improve our understanding of caring for persons with dementia. Using a 

similar approach to classify interventions and systematically record their use and impact, 

nursing homes can clarify the very important issues of utilization including who receives 

what intervention, and what is the interventions` efficacy? This provides an opportunity to 

compare interventions` efficacy, and thus provide avenues for improvement. Although the 

rating may not be ‘objective’ because the same person delivers, and rates multiple 

interventions to multiple people, that becomes less important. Furthermore, through their 

continued contact with participants, the caregivers delivering interventions can also become 

more sensitive to the nuances of participants` responses. Such ongoing monitoring can offer 

a substantial tool for improving care and sensitivity in long term care.
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Figure 1. 
Study design
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Figure 2. 
Factors affecting intervention utilization

Note. Some unmet needs have a direct effect on intervention utilization, such as request for 

food or drink. Other needs are best catered to by the most efficacious intervention for those 

needs, e.g., direct social interaction for a social need, but utilization is then affected by 

intervention availability. In the current study, intervention availability was high for one-on-

one interaction and low for group activities. Some needs such as for activity or for meaning 

can be addressed by specific interventions, such as sewing, the utilization of which is 

determined by their match to participants’ individual capabilities and preferences.
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