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ABSTRACT 

Aims: To examine the effectiveness of this multi-component, cognitive stimulation program in 

day care centers for older people with dementia to prevent cognitive function decline, self-care 

abilities decline, and behavior problems or the development of depressive moods.  

Study design: Pre- and post-test experimental study with two groups. 

Place and Duration of study: Subjects were recruited from day care centers located in 

southern Taiwan, between May 2018 to December 2018. 

Methodology: Subjects in the experimental group were treated with the multi-component, 

cognitive stimulation program (MCCSP). Subjects in the comparison group were provided with 

their usual activities. Activities of MCCSP contained: structured brain exercise activities and 

music-leading exercise activities. There were twenty-three subjects (n = 14, in the experimental 

group; n = 9 in the comparison group) participated the study.  

Results: For both two groups, the mini-mental status score (MMSE), the score in Cornell Scale 

for Depression in Dementia (CSDD), the score in Clifton Assessment Procedures for the Elderly 

Behavior Rating Scale (CAPE-BRS) were slightly improved. The score of ADLs was slightly 

improved in the experimental group but was declined in the comparison group. Hence, to 

examine post-intervention changes between experimental and comparison groups, scores 

showed statistical significant differences in CAPE-BRS and CSDD, but no statistical significant 

differences in MMSE and ADLs.  

Conclusion: The multi-component cognitive stimulation program can delay the occurrence of 

behavioral problems, depressive mood, and cognitive function declined among older people in 

day care centers.  
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1. INTRODUCTION 

People with dementia are increasing in all regions of the world. According to the World Health 

Organization [1], 50 million people have dementia, and more than half (60%) of all people with dementia 

live in low- and middle-income countries. Owing to the increase in new cases each year, the number of 

people with dementia is expected to rise to 82 million in 2030 and 152 million in 2050. Hence, the 

estimated proportion of the general population aged 60 and over with dementia at any given time is 

between 5 and 8 per 100 people. The costs of caring for people with dementia was US$818 billion globally 

[2], and the majority of care is provided by family caregivers. However, the increase in dementia in older 

adults not only leads to an increase in healthcare costs and burden but also increases the disability 

population.  

The term dementia refers to progressive degenerative brain syndromes, with alternation of memory, 

thinking, orientation, comprehensive, language, and decision making [3]. Additional behavioral problems 

that often affect people with dementia include depression, apathy, anxiety, agitation, delusions, pacing, 

paranoia, hallucinations, wandering, or restlessness. Zhao et al. [4] conducted a systematic review and 

meta-analysis to understand the prevalence of neuropsychiatric symptoms (NPS) among people with 

Alzheimer's disease. Forty-eight eligible articles provided data for 12 NPS reported in the Neuropsychiatric 

Inventory (NPI). Results indicated that the most common NPS were apathy (49%), depression (42%), 

aggression (40%), anxiety (39%), and sleep disorder (39%). The less prevalent NPS were irritability (36%), 

appetite disorder (34%), aberrant motor behavior (32%), delusion (31%), disinhibition (17%), and 

hallucination (16%). The least common was euphoria (7%). Others reported that apathy, aberrant motor 

behavior, sleep problems, eating problems, and agitation/aggression were the most common symptoms in 

people with Alzheimer’s disease, and that their prevalence was 71.0%, 61.3%, 56.5%, 51.6%, and 45.2%, 

respectively [5]. While there are side effects of medications, such as weakness, loss of appetite, troubling 

sleep, shakiness (tremor), or muscle cramps, pharmacological intervention has been regarded as the 

mainstay of behavioral problems and/or NPS. Consequently, people with dementia may be unable to 

participate in activities of daily living (ADLs). Therefore, the development of non-pharmacological 

interventions has been of crucial importance in caring for people with dementia.    

 In the past few decades, older people with dementia, functional impairments, and behavioral and 

psychological problems have been managed with non-pharmacological interventions, such as 

person-centered care approaches [6], sensory stimulation [7], music therapy [8], and aromatherapy [9]; 

and cognitive-emotional approaches such as animal therapy [10], reminiscence therapy [11] or the 

scientific exercises approach [12]. Doi et al. [13] conduced a three-arm, single-blind randomized control 

trial to examine the effectiveness of a structured cognitive leisure activity program for a mild cognitive 

impairment (MCI) community residence for older people. The structured, cognitive, leisure activity program 

provided activities for 60 minutes weekly over 40 weeks, including dancing, playing musical instruments, 

https://www.webmd.com/pain-management/muscle-spasms-cramps-charley-horse
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and health education. The results indicated that the people with dementia who were dancing or playing 

musical instruments showed improved memory and cognitive function compared with a health education 

program in older adults with MCI. Cheng et al. [12] also examined the effects of cognitive stimulation 

(mahjong) and physical exercise (tri chi [TC]) on older people with mild dementia. Activities were provided 

three times weekly for 12 weeks. Results found that subjects receiving the mahjong intervention showed 

improvement in cognitive function, delayed recall, and forward digit span test. The results also showed 

similar effects for subjects receiving TC, but not for delayed recall. However, while these approaches have 

been successful in minimizing behavioral and psychological problems among older people with dementia, 

these studies do not consider how to optimize and maintain physical function.  

 To provide care without exacerbating behavioral and psychological problems and preventing 

functional decline, a multi-component, cognitive stimulation program was designed. Day care centers 

provided services for dementia older people to maintain close contact with their home and families in the 

community. Older people with dementia attended a day care center regularly can maintain or prevent their 

physical and cognitive functions from declining, and reduce burden of their family members [14]. Thus, the 

day care center was selected as study setting. Based on the culture background of study sample, a 

multi-component, cognitive stimulation program was designed for older people with dementia and attended 

a day care center regularly to maintain or improve physical and cognitive functions. The purpose of this 

study is to examine the effectiveness of this multi-component, cognitive stimulation program in day care 

centers for elderly people with dementia to prevent cognitive function decline, self-care abilities decline, 

and behavior problems or the development of depressive moods.   

2.MATERIAL AND METHODS 

This study used a two-group and pre-post experimental design. Subjects, who met the selection 

criteria, were recruited from two private day care center located in southern Taiwan. The subjects were 

encouraged to participate throughout the study. They were randomly assigned to either the experimental 

group or the comparison group, depending on the day-care center they attended. Subjects in the 

experimental group were treated with the multi-component, cognitive stimulation program (MCCSP). 

Subjects in the comparison group received same care as usual.  

2.1 Sample 

 Subjects were recruited from two day-care centers located in southern Taiwan. The eligible subjects 

included: (1) aged 60 years and over, (2) lived in his/her own home, (3) with or without a hearing device 

and able to speak Mandarin or Taiwanese, (4) cognitively intact as determined by a score of less than 24 

on the Mini-Mental State Examination (MMSE); and, (5) agreed to participate in the study. The subjects 

who were excluded were those who were bedridden and unable to sit in a wheelchair, or who had one or 

more acute diseases during the data collection period and were unable to return to the day-care center.  

2.2 Interventions 

In the experimental group, MCCSP was implemented by two registered nurses (RN) and students who 
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majored in senior citizen services. MCCSP was a structured, cognitive, leisure activity program for 

cognitively impaired older people. Activities of MCCSP contained (1) structured brain exercise activities 

and (2) music-leading exercise activities. The structured brain exercise activities included playing musical 

instruments/singing; playing board games; and classes in Chinese, sciences, sociology, physical 

education, cooking, and math. The music-leading exercise activities comprised: (1) clearly designed 

background music, melody, and rhythm, (2) activities designed within rehabilitation and music, and (3) 

musical activities and/or physical activities carried out explicitly. Based on subjects’ cultural background, 

songs in the music-leading exercise activity were familiar, simple, and had clear rhythm and melody. The 

MCCSP, however, began with a music-leading exercise activity. Subjects received 30-minutes of physical 

exercise with 5 minutes of warm-up at the beginning and 5 minutes of cool down. Due to unpredictable 

behavior problems or depressive moods of dementia in older people, subjects next received one or two 

structured brain exercise activities depending on subjects’ participation throughout the day. However, the 

MCCSP was provided for at least one hour, three times a week for 12 weeks. In contrast, subjects in the 

comparison group were provided with their usual activities. The daily usual activities included 

un-structured brain exercise activities and music-leading exercise activities. The un-structured brain 

exercise activities also included singing, playing board games, classes in cooking, or art. Songs in the 

music-leading exercise activity were selected without considering subjects’ cultural background. Activities 

were carried out by two nursing assistants or a social worker in the day care center and students majoring 

in senior citizen services.   

2.3 Instruments 

Demographic instrument was collected via chart records; and used to assess the elders’ age, length 

of attending a day-care center, gender, marital status, and educational level.  

 The Mini-Mental State Examination (MMSE) was used to measure the cognitive function status of the 

participants. It has been applied in clinical settings for assessing clients’ cognitive functions in Taiwan. The 

MMSE is a criterion-referenced instrument, and contains 11 items. It can be used to examine subjects’ 

orientation, registration, recall, attention and calculation, recall, language and copying abilities. The score 

ranges from 0 to 30. The sum of the score is used to identify subjects’ cognitive function. A score below 23 

suggests cognitive impairment [15]. 

 The Clifton Assessment Procedures for the Elderly Behaviour Rating Scale (CAPE-BRS) was 

used to measure behavioral problems of older people with dementia, including activities of daily living, 

apathy, communication difficulties, and social disturbance in older people with dementia. It was collected 

by observations. The CAPE-BRS includes 18 items. Each item is scored from 0 to 2. The total score 

ranges from 0 to 36. Higher scores indicate greater disability [16].  

 The Cornell Scale for Depression in Dementia (CSDD) was used to examine symptoms of 

depression in people with dementia. It was collected by visual observation. It includes 19 items, and 

measures mood-related signs, behavioral disturbances, physical signs, cyclic functioning, and ideational 
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disturbance. The total score ranges from 0 to 38. A score from 0 to 6 indicates no depression, 7 to 9 

indicates mild depression, 10 to 19 indicates possible severe depression, and 18 and over indicates 

severe depression. The CSDD was translated into Chinese, and the validity and reliability have been 

examined [17].  

The Refined ADL Assessment Scale (RADL) was used in this study to measure performance in the 

activities of daily living (ADLs) of the participants [18]. It was collected by visual observation. The RADL 

was designed to measure five tasks of basic ADLs for older people with Alzheimer and related disorders. It 

includes tasks of feeding, washing, grooming, dressing, and toileting. The toileting task was not assessed 

in this study because it was likely to disturb the privacy of older adults. However, each task in RADL is 

broken down into 2 to 5 subtasks. Each subtask is further broken down into the sequence of steps needed 

for completion of the activity. The RADL is collected via observations, and each step is rated across a 

continuum from (6) unassisted, (5) to verbal prompt, (4) nonverbal prompt, (3) physical guiding, (2) full 

assistance, (1) full assist no attempt, and (0) non-associated. The scores for the feeding activity range 

from 0 to 126, for washing activity range from 0 to 204, for grooming activity range from 0 to 174, for 

dressing activity range from 0 to 150, and for toileting activity range from 0 to 126. A higher score indicates 

greater independence in ADLs performance. The content validity and reliability of the RADL were 

examined, and it has been translated and the Chinese translation has been used in nursing homes, 

long-term care facilities, and day-care centers of Taiwan [19]. 

2.4 Data analysis 

The IBM SPSS Statistics for Windows, version 20.0 software package was used to analyze the 

data. The alpha level of significance was set at .05. The data were analyzed using the t-test, Chi-square 

test, Pearson’s correlation, and logistic regression. The t-test examined a difference in means, but 

chi-square test examined a statistically significant association between two categorical variables. To test 

the normality of each variable, the Kolmogorov-Smirnov test was performed. Pearson’s correlation was 

used to determine whether relationships between two continuous variables.  

3. RESULTS  

3.1 Demographic information 

In this study, 28 older adults were recruited from two day-care centers located in southern Taiwan. 

However, during the intervention period, five subjects withdrew to receive services of other day-care 

centers. At the end of the study, only 23 subjects remained (14 subjects in the experimental group, 9 

subjects in the comparison group). Testing of the differences between the two groups of subjects, found 

that there were statistically significant differences regarding age, CAPE-BRS, MMSE, and ADL at p = .000, 

but no significant difference was found for CSDD. Table 1 presents the demographic information and 

differences between the two groups of subjects. 

Table 1. Demographic information 
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Variables Experimental group 

Mean (SD)/% 

Comparison group 

Mean (SD)/number (%) 

t-test/X
2
 p-values 

Age 75.02 (10.41) 82.82 (5.59) 2.053 .053 

Period of attending a 

day-care center (month) 

8.79 (1.25) 22.44 (11.20) 4.577 .000 

CSDD (Baseline) 0.86 (0.93) 6.89 (5.33) 3.516 .002 

CAPE-BRS (Baseline) 4.21 (7.59) 9.33 (6.91) 1.688 .112 

MMSE (Baseline) 

ADLs (Baseline) 

  Feeding 

  Dressing 

  Grooming 

  Washing 

15.34 (5.59) 

569.29 (134.80) 

118.50 (28.06) 

95.93 (22.72) 

163.29 (38.67) 

191.57 (45.36) 

11.56 (3.58) 

552.08 (66.39) 

124.44 (2.65) 

89.53 (17.86) 

154.22 (24.97) 

183.89 (24.29) 

1.961 

0.407 

0.787 

0.753 

0.692 

0.527 

.063 

.688 

.445 

.461 

.496 

.064 

 

Gender 

  Female 

  Male 

 

10 (71.4%) 

4 (28.6%) 

 

7 (77.8%) 

2 (22.2%) 

0.735 .565 

Marital status 

  Single/ Widow 

  Married 

 

10 (71.4%) 

4 (28.6%) 

 

5 (55.6%) 

4 (44.4%) 

0.435 .367 

Educational  

  No formal education 

  ≤ 9years 

  > 9years 

 

6 (42.8%) 

4 (28.6%) 

4 (28.6%) 

 

5 (55.6%) 

3 (33.3%) 

1 (11.1%) 

0.608 .308 

Note. 1. MMSE = mini-mental status exam; CSDD = The Cornell Scale for Depression in Dementia; 

CAPE-BRS = The Clifton Assessment Procedures for the Elderly-Behaviour Rating Scale, ADLs = activity 

of daily living. 2.The results are presented as mean and standard deviation (SD) and number of subjects 

and percent (%). 

 

3.2 Testing association among variables 

The Kolmogorov-Smirnov test showed that the baseline variables: CSDD (p = .000), CAPE-BRS 

(p = .012) and ADLs (p = .000), were normally distributed, while the MMSE (p = .020) was not normally 

distributed. Furthermore, results showed significant negative correlations between MMSE and CAPE-BRS 

(r = -.718, p = .000), MMSE and CSDD (r = -.575, p = .004), CSDD and ADLs (r = -.672, p = .000), 

CAPE-BRS and ADLs (r = -.865, p = .000), while positive correlations existed between MMSE and ADL (r 
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= .653, p = .001), and between CSDD and CAPE-BRS (r = .847, p = .000).  

3.3 Outcomes of Interventions 

The pre- and posttest scores of MMSE, CSDD, CAPE-BRS and ADLs for the experimental and 

comparison groups are presented in Table 2. In the experimental group, although MMSE, CSDD, 

CAPE-BRS and ADLs showed improvement based on the pre- and posttest scores, results showed no 

statistically significant improvement (p > .05). For subjects in the comparison group, the pre- and posttest 

scores of MMSE, CSDD, CAPE-BRS slightly improved, but the score of ADLs showed a decline. Thus, the 

post-intervention changes between experimental and comparison group scores showed statistical 

significant differences in CAPE-BRS (t = 2.697, p = .017) and CSDD (t = 5.12, p = .000), but no statistical 

significant differences in MMSE (t = 1.042, p = .309) and ADLs (t = 0.807, p = .430).  

Table 2. Outcomes of interventions 

Variables Pre-test Post-test t-test p-values 

Mean (SD) Mean (SD)    

MMSE 

Experimental group 

Comparison group  

CSDD 

Experimental group 

Comparison group   

CAPE-BRS  

Experimental group 

Comparison group   

ADLs 

Experimental group 

Comparison group  

Feeding 

Experimental group 

Comparison group 

Dressing 

Experimental group 

Comparison group 

Grooming 

Experimental group 

Comparison group 

Washing 

 

15.43 (3.589) 

11.56 (3.58) 

 

0.85 (2.93) 

6.89 (5.33) 

 

4.21 (9.59) 

9.33 (6.91) 

 

569.29 (134.80) 

552.09 (66.39) 

 

118.50 (28.06) 

124.44 (2.65) 

 

95.93 (22.72) 

89.53 (17.86) 

 

163.29 (38.67) 

154.22 (24.09) 

 

 

19.07 (7.66) 

15.89 (6.23) 

 

0.000 (0.000) 

1.89 (3.82) 

 

1.57 (4.54) 

7.78 (5.89) 

 

577.43 (106.62) 

542.17 (99.30) 

 

120.36 (21.14) 

123.67 (5392) 

 

97.14 (18.17) 

87.61 (19.17) 

 

165.71 (31.00) 

152.11 (34.73) 

 

 

1.410 

1.809 

 

1.094 

2.288 

 

1.119 

0.515 

 

.177 

0.246 

 

0.198 

0.360 

 

0.156 

0.219 

 

0.183 

0.150 

 

 

.170 

.094 

 

.294 

.038 

 

.276 

.614 

 

.861 

.907 

 

.845 

.726 

 

.977 

.929 

 

.856 

.993 
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Experimental group 

Comparison group 

191.57 (45.36) 

183.89 (24.29) 

194.21 (36.33) 

178.78 (44.87) 

0.170 

0.301 

.866 

.769 

Note. 1. MMSE = mini-mental status exam; CSDD = The Cornell Scale for Depression in Dementia; 

CAPE-BRS = The Clifton Assessment Procedures for the Elderly-Behaviour Rating Scale, ADLs = activity 

of daily living. 2.The results are presented as mean and standard deviation (SD). 

 

4. Discussion 

This study showed a correlation between cognitive function, behavioral problems, depressive mood, 

and ADL performance among older people with dementia living at home. These results were consistent 

with previous studies [8, 12, 19]. For example, Wang and colleagues [8] have examined 146 elderly people 

with dementia in long-term care facilities to understand the correlation between cognitive function, 

depression, and behavioral problems. The behavioral problems were measured by CAPE-BRS, 

depressive mood status was measured by CSDD, and cognitive function was measured by MMSE. 

Results showed that the MMSE and CAPE-BRS had a negative correlation, and there was a positive 

correlation between the CSDD and CAPE-BRS, but no statistically significant correlations between the 

MMSE and CSDD. Hence, Aliberti and colleagues [20] conduced a prospective cohort study among 7338 

community-dwelling elderly people, without dementia and ADLs dependence at baseline. Results indicated 

that cognitive function of elderly people was highly associated with ADL dependence and death. Although 

the study of Wang et al. has slightly different with the results of present study, this result may relate to 

number of subjects recruited, and study setting difference. In the Wang et al study [8], 146 subjects were 

recruited, and lived in a long-term care facility. The subjects in this study lived at home, which may have 

less cognitive impaired [21].   

 This study also has had similar results as previous studies [12,21,22] which as depression and 

behavioral problems among older people with dementia in day-care center can be prevented via structured 

brain exercise activities, and music-leading exercise activities. For example, Hsu and colleagues [22] 

organized an intervention program of physical exercise, music therapy, reality orientation, art therapy, 

reminiscence therapy and horticultural therapy once every week for 6 months for 141 older people with 

dementia in two veterans’ home in northern Taiwan. Results found that subjects with a lower MMSE score, 

more severe behavioral and psychological symptoms of dementia (BPSD), and depressive symptoms at 

baseline were more likely to benefit from the intervention. Satoh and colleagues [23] also examined the 

effect of physical exercise with musical accompaniment on cognitive function of 119 elderly people. 

Results found that elderly people who received physical exercise combined with music showed improved 

cognitive function. Hence, Luttenberger and colleagues [24] implemented multicomponent group therapy 

consisting of motor stimulation, practice ADL, and cognitive stimulation for elderly people with in five 

nursing homes. Results indicate that subjects who received the interventions of multicomponent group 
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therapy maintained their cognitive function and ability to carry out ADLs during the intervention phase, but 

deteriorated after the end of therapy. However, to prevent cognitive function and decline in ADLs 

performance, and prevent behavioral problems and depressive mood, structured brain exercise activities, 

and music-leading exercise activities should be provided regularly for elderly people with dementia.  

4.1 Limitations 

The strength of the multi-component cognitive stimulation program (MCCSP) was developed based 

on subjects’ cultural background. The intervention was easy accepted by dementia older people. Since the 

intervention were carried by nursing assistants, socials or registered nurse, and students, they may be 

busy or lack of ability to leadership activities. In the future study, nursing assistants who are major 

caregivers of day care centers need to be educated to carry out the MCCSP. Hence, due to small sample 

size, this study should be considered as a pilot study for further study. The generalizability of these findings 

to elderly people with dementia in day care centers of Taiwan cannot be ensured. Further study with a 

larger sample size, an intervention with a longer duration, and a stronger research design such as a 

longitudinal, repeated-measures, experimental design is needed to determine the efficacy of MCCSP in 

preventing cognitive function decline, self-care abilities decline, and behavior problems or the development 

of depressive moods among elderly people with dementia in day care centers.  

5.CONCLUSION 

Several behavioral problems, depressive mood, and cognitive function and ADLs performance 

decline were found associated with dementia in elderly people. With a large sample size, the effectiveness 

of a multi-component cognitive stimulation program was capable of delaying the occurrence of these 

problems. To examine the effectiveness of the multi-component cognitive stimulation program, ongoing 

investigation with an experimental design and a longer intervention is being carried out.  
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