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Background

The world’s population is aging. Cognitive impairment and Dementia are now the leading cause of
disablement and death in later life. The incidence and prevalence of dementia are rising rapidly and are
expected to triple by 2050. The cure for Dementia remains elusive, there are more efforts to establish the
efficacy of nonpharmacological interventions such as cognitive training, enhancement of cognitive
reserve, and pursuit of cognitive lifestyle are several main stream foci of intervention to reduce and slow
down cognitive decline.

Interest in strategies such as memory training has increased over the last decade. In 2006, the Hong Kong
Chinese Women’s Club Madam Wong Chan Sook Ying Memorial Care & Attention Home for the Aged
developed the first memory training package for Chinese elderly: the Treasure Hunt Memory Training Kit
(the Kit). The training kit was based on the theory of memory and emphasized on the five memory
elements in memory for improvement of Mild Cognitive Impairment (MCI). In 2008 and 2011, two studies
were published to evaluate the effectiveness of the Kit in the community. It was found that cognitive
domains, like short-term memory, as well as mood were improved after receiving training. In the past 10
years, the abilities, needs and strength of our older cohorts have changed significantly, thereby our
Treasure Hunt Memory Training program has been updated and modified to suit the changing needs of
the older population. This has further aroused our interest to investigate the efficacy and effectiveness of
our newly revised and updated Training Program (basic and mastery modules) to improve episodic
memory of older persons with MCI and mild dementia who are attending Neighborhood Elderly Centers.

Objective

The objective of this study was to investigate the effectiveness of the revised Treasure Hunt Memory
Training program for older adults with MCI and mild dementia attending Elderly Neighborhood Centers
(NEC). We also aimed at testing out some cognitive stimulation activities so as to develop a cognitive
maintenance model in NECs.

Methodology
Study design

A cluster randomized controlled trial with pre-test, post-test and 3-month follow up was adopted in our
study. NECs in different districts of the West Kowloon Region were randomly allocated into Intervention
group and Control group. NECs in the intervention group provided memory training to the subjects who
attended the center. NECs in the control group provided usual centre activities only. After the post
assessment of the memory training, subjects in the intervention groups were further divided into two
groups. Those with GDS score 3 and above were given music therapy while the other group subjects were
provided with maintenance programs of mindbody exercise, or music activity, or horticultural activity or
dementia café. Lastly, a 3-month follow up assessment was conducted for all subject participants.

Participants

Subjects were recruited from NECs who fulfilled the following inclusion criteria: (1) With subjective
memory complaints for at least one year; (2) no problems in basic selfcare tasks; (3) NEC member; (4) no
severe physical and mental disorders which might hinder participation in the study, and (5) willing to
participate in this study and gave written consent.
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Material & measures

(A)

Screening - MMSE. Mini-Coq and Abbreviated Memory Inventory for Chinese (AMIC).

Screening assessments were done by NEC staff and OT students to determine eligibility for joining
the study. 2 levels of screening assessment were adopted by using: AMIC, and Mini-Cog + MMSE.
These 3 screening tests were selected based on their overall user-friendliness, easy administration,
and adequate sensitivity. Usually, all the screening tests could be completed within 10 minutes. AMIC
was a subjective measure of memory complaints composed of 5 questions. Mini-Cog was composed
of 3-item recall and a clock drawing test and was a widely used cognitive screening test effective to
differentiate level of cognitive impairment when combined with other cognitive assessment like
MMSE. For those scored 3 or above in AMIC, further in-depth memory assessment was indicated and
Mini-Cog and MMSE would be performed. Originally, participants scored 4 out of 5 in Mini-Cog and
25 or above in MMSE would be selected into the study. However, in order to increase participation,
we had finally adopted a slight variation in selection that those with a lower Mini-Cog score of 3 but a
higher MMSE score of over 25; or a higher Mini-Cog score of 4 & 5 but a lower MMSE score of 24
were also included in the study.

(B) Assessments - Digit Span Test, Geriatric Depression Scale and Rivermead Behavioral

34

Memory Test-3 version

Digit Span Test

It is a very short test that evaluates a person’s cognitive status, initially as part of Wechsler’s
Intelligence Scale to measure a person’s intelligence quotient (IQ). It is easy to administer and ask the
person to listen carefully and to repeat objects in the same order. The test continues until the answers
are incorrect. The test comprises two parts (1) digit forward and (2) digit backward. Administering the
test forwards assesses both attention and short term memory. For the backward test, it also measures
working memory. In a recent research published in 2010, it reported that digit span test was effective
in identifying mild cognitive impairment (Muangpaisan W., Intalapaporn S., Assantachai P., 2010).

Geriatric Depression Scale

Geriatric Depression Scale version 15 was adopted in this study. It has been extensively used as a
measure of mood status. It has good validity and reliability and easy to administer. The cut-off score
indicating clinical depressive symptoms is 8 or above.

Montreal Cognitive Assessment (MoCA)

The Hong Kong version was adopted in this study. The tool has been translated into various
languages and forms. It has been used clinically as a tool to identify mild cognitive impairment in the
community. Numerous cut-off scores had been published. Recently, a revised cut-off score, with
elimination of the effects of age and education, has been published and ready for use.

Rivermead Behavioral Memory Test - 3™ version

This is a functional assessment of memory function and acts as the main outcome indicator of current
study. It helps to predict everyday memory problems for person with memory deficit. It has added new
features of assessing a person to learn new sKkills - Novel task. The ability of verbal fluency and ability
has also been updated.



Procedures

12 Participating NECs were randomly assigned as intervention groups (IG) (N = 8), or control groups (N=4).
There were a total of 153 subjects in the intervention groups (n=153) to receive Treasure Hunt Memory
Training Program of either basic or mastery module; whereas there were a total of 159 subjects in the
control groups (n = 159) to attend usual and regular centre activities throughout the study period. Memory
training was applied for 8 weeks (mastery module) or 10 weeks (basic module) for |G. Effectiveness was
evaluated with a comprehensive assessment battery, including Geriatric Depression Scale, (GDS), Digit
Span Test (DST), Montreal Cognitive Assessment (MoCA) and Rivermead Behavioral Memory Test
(RBMT) version 3, were used before and after completion of memory training.

Recruit participants
(n=312)

.

Baseline Assessments (n=312)

L 4

el L Intervention Groups Control Groups
MEno =153 =159
Training) (n=153) (n=159)
Memory training Usual activities
Post-group Assessments (n=312)
Active Phase Il GDS = 3 (n=41) GDS = 3 (n=112) Control Groups
(Music (n=159)
Therapy) Music Therapy Usual activities
Usual activities Maintenance Programs*
Maintenance
Phase l' lr

3-month Follow up Assessments (n=312)

Figure 1 Workflow of the Study
*Maintenance programs comprised of Mind-body exercise, horticultural group, music activity group as well as
dementia Café

Intervention Programs
Treasure Hunt Memory Training Program - Basic (B8 %) and Mastery (R&E) Modules

The original version was revised and updated in 2016, dividing the training course into Basic (Eif®)
and Advanced (¥PER) Modules. Each module consisted of 10 sessions. Each session lasted for one
hour and the 5 elements of memory were taught throughout the module. In late 2016, we further
developed a new module, the Mastery (ZR3&E®) Module for further cognitive training pursuit after
finishing the Advanced Module. This module consisted of 8 sessions, each session lasted for one hour and
used the activity-based model throughout the module. Music therapy and prospective memory

elements were added in the training content. Outline of each module is listed below. (35



Table 1. Session Outline of Treasure Hunt Memory Training Program (Basic andMastery Modules) (Bt RFiER)

Basic Module (E#ZE) Mastery Module (E#%s)

1. RREEBR =R 1. ITRENZENRS

2. mRTR() 2. REBREBELIN

3. RRETRQ) 3. KEEEEN

4. RHREEIA() 4, BREEDTIR

5. RERELRIAR) 5. Obezeen - EMRCsRIlR
6. FEREHEIA®3) 6. MRE - HIEBERERFIR

7. ZBMERRA) 7. REERE

8. MBELIEQ) 8. EELERAIEMEEIIR

9. IMIEREDBSH

10. SCEEHEI TR

Music therapy

After completion of memory training, for those with GDS score 3 or above, an 8-week music therapy group
was given. Upon request from outsourced Music therapist, some essential musical instruments and
equipment were purchased and delivered to the experimental centers for therapeutic intervention. Music
therapy was run every week for 8 weeks, each session lasted for one hour.

Maintenance Programs

Mind-body exercise

Mind-body exercise was referenced from Japan and permission was granted to use in current study.
Exercise rod was made from 3 sheets of painting paper rolling together, two ends marked with one color
while in the middle portion another color was used. Training video and exercise pamphlet were produced
and distributed to the participants who joined this group. Each exercise group lasted for 30-45 minutes,
with 10 minutes warm up and cool down exercise. One staff / leader was assigned and an assistant staff
/ volunteer was required to ensure smooth operation of the exercise group. Usually, one session was
arranged a week. Participants’ feedback was encouraging and they were interested to learn new exercise
skills. A total of 8 sessions were held and new participants were recruited for another new group.
Participants were found keen to learn new activities that would promote their health conditions.

S
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Mind-body exercise in NEC
Horticultural group

A handbook was drafted which consisted of 8 sessions of Horticultural activities held during the
maintenance period. Group members were nominated by center staff who showed interest in plants.
Plants, soils, containers and other horticultural equipment were purchased and delivered to the

intervention centers. Each session lasted for one and a half hours and was run in consecutive 8
(36) weeks. Positive feedbacks were received.



Horticultural Group in NECs

Those who did not attend music therapy group in the intervention groups were entered into maintenance
phase. Participants were further divided into maintenance intervention group (MIG) (N=112), attending 1
of the 4 maintenance programs during the 2 months period, or a maintenance control group (MCG) (N=41)
in which no maintenance program was attended during the period. All participants (N=312) would be given
follow up assessments after completion of maintenance programs.

Results

1. There were 12 NECs with a total of 312 subjects recruited into the study. Their age ranged from 60 to
95 with mean age (standard deviation S.D.) of 75.1 (7.5). There was no significant difference for the
demographic information for subjects in the intervention group and control group except the living
condition (Table 2).

Table 2. Demographic information of subjects Training Group Control Group P value
Number % Number %

Gender Male 22 45.8% 26 54.2%

Female 131 50.8% 127 49.2% 0.53
Education Level No education received 10 41.7% 14 58.3%

less than 2 years of education 19 51.4% 18 48.6%

Finish Primary school 70 53.4% 61 46.6%

Finish Secondary school or above 54 48.6% 57 51.4% 0.714
Living Condition Live with family 55 42.0% 76 58.0%

Live alone 59 62.1% 36 37.9%

Live with spouse only 38 50.7% 37 49.3%

Live with maid only 1 50.0% 1 50.0% 0.03
Marital Status Married 67 48.6% 71 51.4%

Single 12 60.0% 8 40.0%

Widow / Widower 69 51.5% 65 48.5%

Divorce 5 45.5% 6 54.5% 0.778
Hypertension No 56 45.2% 68 54.8%

Yes 97 54.2% 82 45.8% 0.122
Diabetes mellitus No 123 49.8% 124 50.2%

Yes 30 53.6% 26 46.4% 0.61
Cardiac Disease No 124 48.6% 131 51.4%

Yes 29 60.4% 19 39.6% 0.134
Hypercholesterolemia No 88 48.1% 95 51.9%

Yes 65 54.2% 55 45.8% 0.301
Arthritis / Arthritic Pain No 73 50.0% 73 50.0%

Yes 80 51.0% 77 49.0% 0.868
Depression No 137 49.1% 142 50.9%

Yes 16 66.7% 8 33.3% 0.099
Insomnia No 141 51.5% 133 48.5%

Yes 12 41.4% 17 58.6% 0.302
Others No 124 49.8% 125 50.2%

Yes 29 53.7% 25 46.3% 0.603
Total no. of comorbidity 0 15 53.6% 1%} 46.4%

1.0 32 43.8% 41 56.2%

20 39 44.8% 48 55.2%

3.0 33 54.1% 28 45.9%

4.0 21 58.3% 15 41.7%

5.0 10 71.4% 4 28.6%

6.0 2 100.0% 0 0.0%

7.0 1 50.0% 1 50.0% 0.321 (37)




2. There was no significant difference in the performance of screening test for the two groups except the

clock drawing test (Table 3).

Table 3. Baseline characteristics of training and control group at various screening test performance

Trianing Group Control Group
(n=153) (n=159)
Mean Standard Mean Standard P value
Deviation (S.D.) Deviation(S.D.)
Age 75.78 (7.23) 74.42 (7.76) 0.116
AMI 3.10 (1.65) 3.1 (1.55) 0.962
Mini Cog 240 (0.72) 2.44 (0.75) 0.624
Clock Draw Test 1.62 (0.79) 1.41 (0.91) 0.035
Screen Test 4.02 (1.10) 3.85 (1.29) 0.229
CMMSE 26.95 (2.41) 26.87 (2.13) 0.744

3. For the baseline comparison of outcome measures, there was no significant difference between the two
groups except the GDS score but all subjects scored below the cut-off point which indicated unlikely
depression. For the forward digit span, training group showed a significant better performance than the
control group, however, with combined forward and backward digit span, there was no significant

difference between the two groups.

Table 4. Baseline comparison of outcome measures between the two groups

Trianing Group Control Group
(n=153) (n=159)
Mean Standard Mean Standard P value
Deviation (S.D.) Deviation(S.D.)
MoCA 225 (4.10) 21.8 (3.75) 0.452
Forward Digit Span Test 7.0 (1.30) 6.6 (1.35) 0.042
Backward Digit Span Test 3.0 (1.21) 32 (1.33) 0.109
Total Digit Span Test 10.0 (2.11) 9.9 (2.15) 0.759
Geriatric Depression Scale 3.0 (3.07) 253 (2.56) 0.027
RBMT Il Total Scaled Score 123.4 (19.92) 121.7 (18.67) 0.430
General Memory Index 88.9 (15.18) 87.3 (14.23) 0.345

4. We found a statistically significant change in cognitive variables (RBMT total scaled score and General
Memory Index) measured before and after the experimental conditions compared with the control group
mean score 130.2 vs 124.9 (p = 0.036) (Table 5) but attention span and mood state had no statistically
significant improvement after memory training and music therapy. However, after 3 months follow up
(Table 6), no statistical significance was found between the intervention and control groups, mean score
of RMBT Ill Total scaled score 124.7 vs 121.9 with p = 0.239. Clinically, participants from the
intervention groups still had positive change in RBMT and GMI (that is higher scores when compared

with baseline score but showed a slightly declined trend (Figure 4 &5).

Table 5. Comparison of outcome measures after memory training between the two groups

Trianing Group Control Group
(n=153) (n=159)
Mean Standard Mean Standard P value
Deviation (S.D.) Deviation(S.D.)
MoCA 2315 (4.30) 234 (4.02) 0.769
Forward Digit Span Test 6.6 (1.26) 6.5 (1.38) 0.687
Backward Digit Span Test 3.2 (1.31) £LE) (1.32) 0.498
Total Digit Span Test 9.8 (2.13) 9.8 (2.28) 0.871
Geriatric Depression Scale 1.8 (2.46) 1.5 (2.13) 0.365
RBMT Il Total Scaled Score 130.2 (23.05) 124.9 (21.33) 0.036
General Memory Index 95.2 (18.59) 90.6 (16.42) 0.019
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Table 6. Comparison of outcome measures at 3-month follow up between the two groups

Trianing Group

Control Group

(n=153) (n=159)
Mean Standard Mean Standard P value
Deviation (S.D.) Deviation(S.D.)
MoCA 24.0 (4.14) 23.9 (3.96) 0.803
Forward Digit Span Test 6.5 (1.24) 6.6 (1.39) 0.557
Backward Digit Span Test 3.0 (1.16) 3.2 (1.26) 0.135
Total Digit Span Test 9.5 (1.94) 9.8 (2.23) 0.216
Geriatric Depression Scale 1.2 (1.94) 1.5 (2.43) 0.220
RBMT lIl Total Scaled Score 124.7 (22.40) 121.9 (20.09) 0.239
General Memory Index 91.1 (17.20) 88.2 (15.08) 0.117
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5. For other cognitive variables (MoCA & GDS), although no statistical significant results had been found
in analysis, there was still clinical improvement. Although the control group did not attend memory
training, they still showed improvement in cognitive assessment. However, the rate of improvement
showed more in training group than in control group (Figure 2 & 3). For MoCA, more improvement has

Figure 4. Change of General

Memory Index (GMI) Score at baseline,

post-training and follow up

been found in the intervention groups.

6. For GDS, intervention groups showed a greater decrease in GDS score (which indicated better
improvement in mood) than the control group. At the beginning, participants of the intervention groups
showed a little bit more depressed in mood than the control participants (GDS score 3 vs 2.3). After 6
months, between group comparison after 3 months of training, the mean GDS score for training group

Figure 5. Change of RBMT Score
at baseline, post-training and
follow up

(1.2) was lower than that of the control group (1.5) (Table 8) which meant that the mood of the
intervention groups had been much improved than control group participants.



7. For the 3-months follow up assessments, subjects in the intervention memory training group were
further divided into two groups to evaluate the effect of music therapy. For music therapy (MT), there
was no statistically significant difference among all variables in both therapy and maintenance program
groups after receiving 8 weeks music therapy. There was no significant difference in the outcome
measures between MT group and control groups (Table 7). This might be due to the absence of
depressive symptoms in all participating subjects.

Table 7. Comparison of outcome measures after MT training

Trianing Group Control Group
(n=23) (n=130)
Mean Standard Mean Standard P value

Deviation (S.D.) Deviation(S.D.)
MoCA 23.70 (4.00) 24.09 (4.18) 0.673
Forward Digit Span Test 6.48 (0.85) 6.52 (1.30) 0.860
Backward Digit Span Test 2.83 (1.19) 3.08 (1.16) 0.342
Total Digit Span Test 9.30 (1.61) 9.59 (2.00) 0.514
Geriatric Depression Scale 243 (2.56) 1.02 (1.74) 0.017
RBMT Il Total Scaled Score 121.91 (19.20) 125.22 (22.95) 0.515
General Memory Index 88.09 (15.34) 91.65 (17.50) 0.362

8. Between groups analysis showed that there was no statistically significant difference between training
and control group subjects after the 3-months follow up assessments (Table 8). The training effects
could not be sustained, and that might be due to several reasons. This will be discussed in the
conclusion section below.

Table 8. Between Group Comparison after 3 months

Trianing Group Control Group
(n=153) (n=159)
Mean Standard Mean Standard P value
Deviation (S.D.) Deviation(S.D.)
MoCA 240 (4.14) 23.9 (3.96) 0.803
Forward Digit Span Test 6.5 (1.24) 6.6 (1.39) 0.557
Backward Digit Span Test 3.0 (1.16) 32 (1.26) 0.135
Total Digit Span Test 9.5 (1.94) 9.8 (2.23) 0.216
Geriatric Depression Scale 1.2 (1.94) 1.5 (2.43) 0.220
RBMT Il Total Scaled Score 124.7 (22.40) 121.9 (20.09) 0.239
General Memory Index 91.1 (17.20) 88.2 (15.08) 0.117

Conclusion

Our findings suggest that the Treasure Hunt Memory Training Program is effective that has resulted in a
significant improvement in cognition and well-being of older adults with MCI| and mild dementia. However,
training effects have not been sustained at statistically significant level three months later. We therefore
suggest that older adults with MCI and mild dementia to attend memory training programs on a regular
basis in order to maintain its positive effects, based on the following reasons:

(1) More time is needed for the participants to build a healthy cognitive lifestyle;

(2) Repeated training and a larger “dose” of training are essential to maintain memory functioning for
persons already developed memory deficit;

(3) Memory training, like other physical health related training programs, need be exercised on a regular
basis in order to enhance brain health and functions. Although positive effects cannot be maintained at
3 months interval, those who attended regular cognitive stimulating activities in NECs still showed
improvement in major cognitive variables clinically, for example, RMBT Ill mean score 123.4 (baseline)
vs 124.7 (6 months); GMI 88.9 (baseline) vs 91.1 (6 months). We strongly recommend NECs to
organize cognitive stimulating activities such as mind-body exercises, horticultural activities and
musical activities regularly in their service provision. For future research, we’ll look into identifying

40 the most efficacious training duration, intervention timing and dose of training.
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In the first project year (2017-18) of the Active Mind Project, the findings concluded that the Treasure Hunt
Memory Training Program was effective to achieve significant improvement in cognition and well-being of
older adults with MCI and mild dementia in some NEC participants residing in the West Kowloon Region.
In the second year of the Project (2018-19) we wish to extend the intervention benefit to elderly in the New
Territories West Region. Owing to the wide spread of the physical location of the region, we reduced the
number of participating NECs to 9 only, each recruiting a total of 40 elderly for program participation.

Basically we adopted the same training model for the second year project, including the methodology,
screening and assessment tools. For the cognitive training, we would again apply the Foundation module
of the Treasure Hunt Memory Training Kit for the intervention group. However, since board games had
been tried and tested to be an effective cognitive stimulating activity in many studies, we decided to
replace horticultural activities with board games in the maintenance phase of the project.

The objective of this Project study is to examine the effectiveness of the Treasure Hunt Memory Training
program for older adults with Mild Cognitive Impairment (MCI) and mild Dementia attending Neighborhood
Elderly Centers (NEC) in the NT West Region. This year, we would like to further examine which cognitive
functions as measured by the Rivermead Behavioral Memory Test (RBMT) would benefit more from the
program interventions that directly affect individual’s independent living capacity.

Study design

A quasi-experimental design with pre-test, post-test and follow up in 3 months was again adopted in our
project study. Participating NECs were randomly allocated into intervention or control groups.

In intervention groups, older adults would be selected to receive Treasure Hunt Memory Training
(Foundation module). Two classes of Treasure Hunt Memory Training, 10 sessions each, would be held,
one by center social worker and the other led by trained Occupational Therapy Students from Tung Wah
College. After completion of memory training, those who scored above 3 in post-test GDS would be invited
to join a 6-session music therapy by a Registered Music Therapist. Those scoring under 3 would be given
maintenance programs of mind-body exercise, music activity group, table Board game and memory café
in the centers.

In the control groups, participants were encouraged to join regular activities held by the centers.

Participants

Subjects were recruited from NECs who fulfilled the following inclusion criteria: (1) with subjective memory
complaints for at least one year; (2) no problem in basic self-care tasks; (3) NEC member; (4) no severe
physical and mental disorders which might hinder participation in the study, and (5) willing to participate in
this study and gave written consent.
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Material & measures

(A) Screening tools

Abbreviated Memory Inventory for Chinese (AMIC) and Mini-Cog (including 3-item recall and
clock drawing test)

Screening was done by NEC staff to determine eligibility for joining the study. Participants who scored
4-5 in either Mini-Cog or AMIC or both would be selected.

(B) Assessment Tools

Digit Span test — is found effective in identifying mild cognitive impairment (Muangpaisan, et al.,
2010). The test comprises two parts (1) Digit Forward, and (2) Digit Backward. Administering the test
forward assesses both attention and short term memory, whereas the backward test measures
working memory.

Geriatric Depression Scale (GDS) - GDS version 15 was adopted in this study to measure mood
state and a cut-off score of 8 was taken as indication of depressive symptom.

Montreal Cognitive Assessment (MoCA) Hong Kong version - and local norm with cut-off score
(22/23) for MCI was adopted. In the currently study, we recruited participants with a MoCA score
between 20-25.

Rivermead Behavioral Memory Test -3rd Version (Hong Kong) - RBMT is a functional cognitive
assessment tool specially designed for detecting memory performance and everyday memory
problems in elderly people. It consists of 13 sub-domains which reflect individual’s functional cognitive
abilities in 6 aspects, namely: verbal memory, visual memory, spatial memory, prospective memory,
orientation and new learning skills. It also generates General Memory Index (GMI), which is an index
to reflect a person’s general memory performance. GMI is positively correlated with RBMT total
scaled scores, meaning higher RBMT total scaled score indicates better general memory
performance, less every day memory deficits and higher functional independence in daily living.

Procedures

Same Project Procedures or Workflow as Project Year 1 was applied for both Intervention and Control
groups (Figure 1). After invitation, only 8 NECs were recruited in the NTW region. They were then
randomly assigned as Intervention Group (N=5) or Control Group (N=3).

For the Intervention Group, a total of 189 elderly participants (n=189) were screened by centre social
workers, and 95 (n=95) were assessed by outsourced OT using the 4 assessment tools to receive
Treasure Hunt Memory Training Program (Foundation Module) in the project Active Phase |. After memory
training, post assessments were again done by OT and those with a GDS score of 3 or above would be
given 6 sessions of music therapy by a registered Music Therapist in the Active Phase |l. Those scored
GDS 2 and below, indicating no mood symptoms, were provided with maintenance programs of either
mind-body exercise, board games, music activities or dementia café as selected by individual Centre for
the project Maintenance Phase.

For the Control Group, a total of 150 participants (n=150) were screened. Subsequently, 94 (n=94) were
successfully selected for assessments by outsourced OT, followed by participation in normal Centre
activities throughout the study period.

3-month follow up assessments by outsourced OT were finally given to both Intervention and Control

& group participants by the end of project implementation.
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Figure 1 Work flow of the Project Study
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Treasure Hunt Memory Training Program - Foundation Module

The Foundation Module consisted of 10 sessions. Each session lasted for an hour and the 5 elements of
memory were taught throughout the module. Outline of the Foundation Module is listed below.

(1) Whatis MCI? 570 o I [ TR R0 P e
(2)  Attention Training selRITR(1)

(3)  Attention Training selRITR(2)

(4)  Mnemonic training R%eRIE()

(5)  Mnemonics training % eRIE(2)

(6)  Mnemonics training RsCIRIA(3)

(7)  Sensory training ZRABFNR(1)

(8)  Sensory training 2RXBEEIR(2)

(9)  Community Integration Tt BEBEBDEE
(10) Community Integration  SRE#HEI TR

Music Therapy

After completion of memory training, for
those who scored 3 and above in GDS, a
6-week music therapy group would be given.
Upon request of Music Therapist, essential
musical instruments and equipment were
purchased for each intervention center for
group sessions. Music therapy was run
consecutively for 6 weeks, one session per
week, with each session lasted for an hour.

Mind body exercise

Mind-body exercise was referenced from Japan and permission was

granted to use in current study. Exercise rod was made from 3 sheets of

painting paper rolled together with both ends marked in one color and the

middle in another color. Training video and exercise pamphlet were produced and

distributed to the participating centers and each exercise group lasted for 30-45 minutes, with 10 minutes

warm up and cool down exercise. One staff/leader was assigned and an assistant staff/volunteer was

required to ensure smooth operation of the exercise group. Usually, one session was conducted per every
week. Participants’ feedback was encouraging and they were interested to learn new exercise

(46) skills.




Table Board Games

Board game is suitable for every age group. Occupational
Therapist selected some board games from the market that had
beneficial effects to cognition (e.g. memory, attention span,
problemsolving skills and verbal fluency). 10 board games were
selected and purchased for intervention group centers. Atraining
manual was written, with step-by-step training guidelines,
assessment and evaluation forms attached. Training was
provided to all participating center staff in due course.

Demographic Data and Screening Test Results (Table 1 and Table 2)

1. We screened a total of 339 subjects from 8 NECs for both intervention and control groups. For
demographic data, there was no significant difference between the two groups (Table 1).

2. As for the Screening Test Results, their mean age was similar, Control group was 0.5 year younger than
those of Intervention group. There was no statistical significant difference in AMIC and 3-item recall scores
between the two groups. However, Intervention groups showed statistically significant higher score in
Mini-Cog Total than the Control groups (4.2 vs 3.6), which indicated better cognitive performance (Table 2).

Table 1 Demographic information of subjects

Control Group Intervention Group P value
Number % Number %

Gender Male 18 62.1% 11 37.9%

Female 77 47.8% 84 52.2% 0.274
Education Level No education 15 62.5% 9 37.5%

< 2 years 19 70.4% 8 29.6%

Finish primary school 36 56.3% 28 43.8%

Finish Secondary 25 62.5% 15 37.5% 0.645
Living Condition Live with family 39 56.5% 30 43.5%

Live alone 43 76.8% 13 23.2%

Live with spouse 12 42.9% 16 57.1%

Live with maid 1 50% 1 50% 0.015
Marital Status Married 32 57.1% 24 42.9%

Single 5 100% 0 0%

Widow/widower 48 58.5% 34 41.5%

Divorce 9 81.8% 2 18.2% 0.17
Hypertension No 39 68.4% 18 31.6%

Yes 56 57.1% 42 42.9% 0.165
Diabetes mellitus No 76 63.9% 43 36.1%

Yes 19 52.8% 17 47.2% 0.231
Cardiac Disease No 83 62.9% 49 37.1%

Yes 12 52.2% 11 47.8% 0.331
Hypercholesterolemia No 58 61.7% 36 38.8%

Yes 37 60.7% 24 39.3% 0.896
Pulmonary disease No 93 61.56% 58 38.4%

Yes 2 50% 2 50% 0.639
Arthritis / Arthritic Pain No 72 64.9% 39 35.1%

Yes 23 52.3% 21 47.7% 0.147
Osteoporosis No 86 63.2% 50 36.8%

Yes 9 47.4% 10 52.6% 0.184
Other endocrine disease No 91 61.5% 57 38.5%

Yes 4 57.1% 3 42.9% 0.818
Depression No 94 61.4% 59 38.6%

Yes 1 50% 1 50% 0.741
Psychosis No 93 62.4% 56 37.6%

Yes 12 33.3% 4 66.7% 0.152
Insomnia No 70 62.5% 42 37.5%

Yes 25 58.1% 18 41.9% 0.618
Total no. of comorbidity 0 16 66.7% 8 33.3%

1 23 65.7% 12 34.3%

2 21 67.7% 10 32.3%

3 19 59.4% 13 40.6%

4 12 54.4% 10 45.5%

5 4 44 4% 5 55.6%

6 0 56.4% 1 100%

7 0 44.5% 1 100% 0.559 ( ‘E )



Table 2 Screening Tests Results

Control Group Intervention Group P value
Mean Standard Mean Standard
deviation (S.D.) deviation(S.D.)
Age 76.3 (6.90) 76.8 (7.00) 0.581
AMIC 3.3 (1.50) 34 (1.30) 0.837
Mini Cog 36 (1.10) 4.2 (0.80) <0.001**

**p- value <0.05 level

Pre Group Assessment Results for both Intervention and Control Groups (Table 3)

Before intervention, the Control group actually showed slightly higher scores in all assessments results
(MoCA, Digit span test, GDS and RBMT lll) but the differences were not statistically significant (Table 3).

Table 3 Baseline (Pre Group) comparison of outcome measures

Control Group Intervention Group P value
Mean Standard Mean Standard
deviation (S.D.) deviation(S.D.)

MoCA 22.2 (4.8) 21.6 (4.5) 0.339
Forward Digit Span Test 6.4 (1.5) 6.4 (1.3) 0.878
Backward Digit Span Test 3.0 (1.3) 2.9 (1.0) 0.67
Total Digit Span Test 9.4 (2.4) 9.4 (1.9) 0.895
Geriatric Depression Scale 3.2 (3.6) 3l (3.5) 0.968
RBMT Il Total Scaled Score 113.5 (22.2) 111.3 (22.0) 0.5
General Memory Index 82.6 (15.0) 81.8 (16.4) 0.715

Post Group Assessment Results for both Intervention and Control Groups (Table 4)

1. All participants were re-assessed with the same assessment tools after memory training program for the
Intervention Group and normal centre activities participation for the Control Group. There was statistical
significant difference of General Memory Index (GMI) in the post-assessment period indicating that
memory performance improved in both groups.

2. Improvement of the Intervention Group was more prominent than the Control Group, as reflected in the
higher increased mean score range (from 81.8 to 93 vs. from 82.6 to 86.7).

3. Although no statistical significant difference was recorded in other post-assessment results, the absolute
mean score of most post-assessments of the Intervention Group were higher than those of the Control
Group indicating a better overall improvement of the Intervention Group in the post intervention period.

4. In addition, some participants in the Intervention Group reported that their mood and self-efficacy were improved
after joining memory training. They became more confident and motivated to try new activities such as
board game.

Table 4 Post intervention comparison of outcome measures

Control Group Intervention Group P value
Mean Standard Mean Standard
deviation (S.D.) deviation(S.D.)
MoCA (Pre-group) 22.2 (4.8) 21.6 (4.5) 0.339
(Post-group) 23.2 (4.5) 22.9 (4.2) 0.656
Forward Digit Span Test (Pre-group) 6.4 (1.5) 6.4 (1.3) 0.67
(Post-group) 6.7 (1.4) 6.8 (1.3) 0.559
Backward Digit Span Test (Pre-group) 3.0 (1.3) 2.9 (1.0) 0.67
(Post-group) 2.8 (1.4) 3 (1.2) 0.147
Total Digit Span Test (Pre-group) 94 (2.4) 94 (1.9) 0.895
(Post-group) 9.5 (2.3) 9.9 (2.1) 0.225
Geriatric Depression Scale  (Pre-group) £12) (3.6) 31 (3.5) 0.968
(Post-group) 2.8 (3.2) 2.6 (3.0) 0.677
RBMT Il Total Scaled Score (Pre-group) 113.5 (22.2) s (22.0) 0.5
(Post-group) 120.0 (21.4) 111.3 (27.2) 0.091
General Memory Index (Pre-group) 82.6 (15.0) 81.8 (16.4) 0.715
(Post-group) 86.7 (15.8) 93.0 (22.6) 0.026*

(48 *Significant difference between intervention and control groups, p<0.05



Qutcome Measures of RMBT sub-domains (Table 5)

To better examine the outcome measures of project intervention, t-statistics analysis was used to
determine changes of memory sub-domains of the RMBT after memory training within groups (Table 5).
RMBT Il is a useful tool for assessing functional cognition of older adults. According to the American OT
Association (2017), functional cognition is how an individual utilizes and integrates his or her thinking and
processing skills. For older adults to be able to live independently in the community, he/she needs to
possess some essential cognitive and memory functions, such as visual, auditory, spatial and prospective
memory for remembering names, appointments and conversations; problem-solving skills and learning
new skills/tasks to facilitate the use of public transport, new electrical appliances and grocery shopping,
and the like. Impairment in functional cognition is usually an early sign of cognitive impairments in mild
cognitive impairment.

1. Within the Control Group, post assessment outcome measures confirmed positive changes in 5
sub-domains (highlighted in yellow, Table 5), namely: delay recall of object (B_SS), immediate and
delay story recall (SI_SS and SD_SS), delay recall of face (FR_SS) and orientation (O_SS). These
sub-domains generally represented improvement of memory and cognitive functions in 3 aspects: visual
memory, auditory memory and orientation of the participants. This might be due to increased activities
participation of the participants in due course.

2. 0On the other hand, within the Intervention Group, more sub-domain components recorded positive
changes, (highlighted in green, Table 5). In addition to the 5 subdomains of the Control Group,
Intervention Group participants showed further immprovement in 4 sub-domains, namely: delay recall of
name (N_SS), delay recall of appointment (A_SS), immediate learning of new task (NI_SS), and
delay learning new tasks (ND_SS). These additional sub-domains in essence indicated significant
improvement of memory and cognitive functions in 2 more aspects, namely the prospective memory
and learning skills of the participants after memory training intervention. These essential functional
cognitive abilities enabled participants to learn new skills, manage instrumental ADL as well as enhance
problem-solving ability in daily life. This might be due to the fact that the memory training program
emphasized on drills and practices, Mnemonics training as well as community integration that directly
targeted at improving cognitive functions that would enhance independent living abilities of older adults
in the community.

Table 5 Within group RBMT sub-domains findings at post intervention

Control Group Intervention Group

Mean t-statistics p-value Mean t-statistics p-value
N_SS -0.361 -1.301 0.197 -1.109 -3.279 0.001**
B_SS -1.229 -2.446 0.017** -2.399 -5.837 0.000**
A_SS -0.096 -0.302 0.763 -1.587 -4.745 0.000**
PR_SS 0.133 0.392 0.696 0.487 1.461 0.147
SI_SS -1.325 -3.875 0.000** -1.478 -3.666 0.000**
SD_SS -1.133 -3.538 0.001** -2.304 -4.132 0.000**
FR_SS -1.024 -2.888 0.005** -2.304 -6.447 0.000**
RI_SS 0.205 0.494 0.623 -0.207 -0.484 0.63
RD_SS 0.133 0.33 0.742 -0.315 0.906 0.367
MD_SS -0.084 -0.307 0.76 -0.228 -0.79 0.431
0_SS -0.807 -3.136 0.002** -1.141 -3.899 0.000**
NI_SS -0.578 -1.615 0.11 -1.756 -3.96 0.000**
ND_SS -0.59 -1.583 0.117 -1.065 -2.885 0.005**

Notes: N_SS: Delay recall (Name); B_SS: Delay recall (object); A_SS : Delay recall (appointment); PR_SS: Delay recall (picture); SI_55: Immediate recall
(story); SD_SS: Delay recall (story); FR_S5: Delay recall (face); RI_SS: Immediate recall (route); RD_SS : Delay recall (Route); MD_SS: Delay recall of
message; O_SS: Orientation; NI_SS: Immediate Novel Task; ND_SS5S : Delay Novel Task.;
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3-month follow up Assessment Results for both Intervention and Control Groups
(Table 6)

1. In the 3-month follow up period, there was no significant difference in all assessment results between
the two groups (Table 6).

2. However, improvement in some cognitive scores such as MoCA, Forward Digit Span Test, and RBMTIII
Total Scaled Score recorded positive changes from baseline level (pre group results).

3. Mood state was greatly improved as shown by reduced GDS scores for both groups, with greater
improvement for the Intervention Group (mean score from 3.1 to 1.1).

Table 6 Comparison of assessment results at 3-month follow up session

Control Group Intervention Group P value
Mean Standard Mean Standard
deviation (S.D.) deviation(S.D.)

MoCA 23.9 (4.6) 235 (4.2) 0.502
Forward Digit Span Test 6.8 (1.5) 7.0 {1.1) 0.237
Backward Digit Span Test 3.0 (1.3) 2.8 (1.1) 0.361
Total Digit Span Test 9.8 (2.3) 9.7 (1.9) 0.919
Geriatric Depression Scale 1.6 (2.4) 1.1 (1.7) 0.057
RBMT Ill Total Scaled Score 127.9 (24.6) 122.1 (24.7) 0.105
General Memory Index 94 .1 (19.5) 89.8 (19.1) 0.127

In this project, we have found that:

1. Treasure Hunt Memory Training Program is again confirmed effective in bringing significant
improvement in mood, cognition, self-efficacy and learning new skills in older adults with MCI and Mild
Dementia.

2. This project study further verifies that Treasure Hunt Memory Training program not only improves
memory skills such as visual, verbal, prospective and working memory, it also improves other cognitive
functions such as orientation, problem-solving and learning new tasks. These skills learnt in essence
can be transferred and generalized into every day real-life situations to enhance independent living
capacity of individuals, such as remembering medical appointments, meeting friends, shopping grocery,
taking public transport, etc. Coupled with the marked improvement in mood state, quality of life of
individuals is greatly enhanced.

3. The findings also reveal that increased and regular participation in usual centre activities can also
slightly improve cognitive functions of older adults in the Control Group. However, more systematic and
comprehensive participation in programs related to memory improvement will amplify the positive
benefits in cognitive functions to achieve better quality of life for participants.

4. There is a limitation of this project study due to the small sample size that statistical significant
differences may go undetected thus eventually affects the study findings.

American OT Association. (2017). Role of Occupational Therapy in Assessing Functional Cognition.
Retrieved from:

https.//www.aota.org/Advocacy-Policy/Federal-RegAffairs/Medicare/Guidance/role-O T-assessing-functio
nal-cognition.aspx

Muangpaisan, W.,Intalapaporn, S., Assantachai, P.(2010). Digit span and verbal fluency tests in patients
with mild cognitive impairment and normal subjects in Thai-community. J Med Assoc. Thai 93: 224-30.
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