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Title:
Combining mind body physical exercise, cognitive training, and nurse-led risk factor modification to
enhance cognition among older adults with mild cognitive impairment: a randomized controlled trial

Introduction:

Dementia and cognitive impairments have become important public health problems due to population
ageing and changes in lifestyles and health profiles.’® It has been estimated by the World Health
Organization (WHO) that the total number of new cases of dementia each year worldwide was nearly
7.7 million in 2010 and that the number thereof is expected to double every 20 years.! Systematic
reviews show that the age-standardized prevalence of dementia has been increasing rapidly and that
it varies from 5 to 8%.* In Hong Kong, the latest study has shown that over 10% of older adults aged
70 or above suffer from dementia, with the predominant diagnosis being of Alzheimer’s disease.®

The WHO has identified that the key strategies for tackling dementia include early diagnosis and
prevention, as well as optimizing the physical health, cognition, activity, and well-being of sufferers.!
Among all risk factors for dementia, hypertension, elevated cholesterol, obesity, diabetes, physical
inactivity, smoking, and depression have been identified as the most important modifiable ones.®*! In
Hong Kong, a recent cohort conducted by our investigators on 15,589 community-dwelling elderly
confirmed these findings and showed that vascular and lifestyle risk factors, such as hypertension,
diabetes mellitus, depression, and physical inactivity, were associated with incident dementia over a
six-year period.? Moreover, physical exercises, such as aerobic and mind-body exercises (e.g., Tai
Chi), were associated with reduced risk.*?

Epidemiological studies have demonstrated the association of risk factors and dementia, and
therefore interventional studies are now needed to examine whether addressing these risk factors can
prevent the occurrence or progression of the cognitive impairment associated with dementia. To
address the various risk factors simultaneously, multi-component (complex) interventions have been
advocated as the most appropriate public health strategies for the prevention of cognitive decline.'3%%
The Finnish Geriatric Intervention Study to Prevent Cognitive Impairment and Disability (FINGER) is a
recent large randomized controlled trial conducted to evaluate the effectiveness of a two-year
multi-domain intervention, including lifestyle, cognitive training, and vascular risk monitoring, to reduce
cognitive decline among the elderly aged 60—77 years over a period of 2 years.® It showed that the
multi-domain intervention could reduce or maintain cognitive functioning among the elderly at risk of
dementia. However, randomized controlled trials that evaluated the effectiveness of multi-domain
intervention or nurse-led risk factor modification for preventing cognitive decline among the elderly are
rare although epidemiological studies support the beneficial effects of vascular risk factor reduction in
the reduction of dementia incidence.416-18

In Hong Kong, Lam et al. (2015),*° of our investigator team have demonstrated that combined physical
activity and cognitive training, when compared to either type of intervention alone, have superior
outcomes in reducing cognitive and memory decline among the elderly with mild cognitive
impairments (MCI). They also have demonstrated that it is feasible and practical to recruit elderly
participants with MCI in the community to participate in combined physical activity and cognitive
training with high compliance over a one-year period.*®* However, unlike the FINGER trial, nurse-led
lifestyle and health risk modification intervention was not included as part of the complex intervention
and whether nurse-led structured lifestyle and risk factor modification was effective or whether it can
confer additional benefits remains unknown. With the recent development of employing nurse-led
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interventions for diseases and specific conditions in Hong Kong, e.g., the risk assessment and
management programme (RAMP) for diabetes and hypertension,?°?! examining the effectiveness of a
nurse-led intervention alone or in combination with other interventions for the prevention of dementia
among the elderly with cognitive impairment will provide timely evidence that is implementable in
primary care for policy-makers and researchers to plan for preventive strategies to reduce the
incidence of dementia.*®?223 Well-designed randomized controlled trials conducted in primary care
and community settings are therefore urgently needed to inform local practice and health policy
regarding managing the epidemic of cognitive impairment and dementia.

The current proposed study aims to identify older adults with MCI in primary care and community
settings to evaluate the effectiveness of a complex intervention consisting of nurse-led risk factor
modification, mind body physical activity, and cognitive training or a nurse-led risk factor modification
when compared to a health advice control to reduce cognitive decline. Since no studies have been
conducted to evaluate the effectiveness of either a nurse-led risk factor modification intervention or an
intervention that combines nurse-led modification with mind body physical activity and cognitive
training before, conducting a multi-arm intervention study can be a cost effective way to evaluate the
effectiveness of these two interventions simultaneously.

We propose to study only those elderly with MCI to reduce the sample size required; this is because
the number needed to examine the effects of a multi-domain intervention among the at-risk elderly
(who have not already developed cognitive impairments) would be very large. Moreover, targeting the
elderly who have MCI presents a ‘golden window’ for dementia prevention and is a more cost effective
and feasible strategy within the time frame and the budget supported by the current grant.

Aims and Hypotheses to be Tested:

This is a pragmatic trial with intervention and control components designed based on feasibility and
implementability in primary care settings. The aim of this study is to examine the effectiveness of a
complex intervention: cognitive training, mind body physical exercise, and nurse-led risk factor
modification (CPR) on reducing cognitive decline among the older adults aged between 60 and 80
years with MCI when compared to health advice (HA) in primary care.

The secondary objective is to examine the effectiveness of a nurse-led risk factor modification (RFM)
among elderly aged 60-80 years with MCIl when compared to health advice (HA) in the community.
Since studies have already been conducted by our co-investigators on the effectiveness of cognitive
training and physical exercise on the reduction of cognitive decline among elderly with MCI, this group
is not included in our current study to reduce cost.

Hypotheses:
Primary hypothesis:
1. We hypothesize that CPR would be superior to HA in reducing cognitive decline among older
adults with MCI in primary care.
Secondary Hypotheses:
2. We hypothesize that RFM would be superior to HA in reducing cognitive decline among older
adults with MCI but that CPR would have larger effects in reducing cognitive decline among
older adults with MCI when compared to RFM in primary care

Plan of Investigation:
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(i) Subjects
Four hundred and twenty three older adults aged between 60 and 80 years with MCI in primary
care and community settings in Hong Kong.

(i) Methods

This will be a randomized controlled trial with elderly participants allocated to one of the three
arms (regular health advice (HA), nurse-led risk factor modification (RFM) and integrated
cognitive training and mind body physical exercise plus nurse-led risk factor modification (CPR))
with a 1:1:1 ratio over 12 months (each with 135 participants). This trial is designed to model
after real life primary care practice and takes into account the pragmatic implications for future
implementation of intervention components (translational value).

The medical and nurse assessments will be conducted at a University affiliated research and
training clinic of the Lek Yuen Health Centre where ongoing community primary care programme
for elderly is run with support from the Jockey Club Charities Trust. Cognitive training and
physical activity will take place either at the research clinic or at non-governmental organizations
(NGOs), (e.g., the Evangelical Lutheran Church Social Service, the Shatin District Community
Centre for the Golden Aged, and the Shatin Rhenish Neighbourhood Elderly Centre) where they
provide community services for the elderly and have existing working relationships with our team
at the Lek Yuen Health Centre based on individual participant’s preference.

(iif) Study design
Recruitment
Similar to the studies conducted by two of our investigators who have recruited over 500 older
adults in community and primary care settings, participants will be recruited in the community
and primary care settings through geriatric day centres and clinics, and elderly social
centres/INGOs which provide services for the elderly. We will also recruit from the public general
outpatient clinics (GOPCs) and send out invitation letters and posters to community councils in
the New-Territory East Cluster (NTEC) for facilitating subject recruitment. All interested
participants will undergo screening for cognitive impairment. This screening will consist of the
Montreal Cognitive Assessment Hong Kong version (HK-MoCA) conducted by trained research
assistants.>* Potential participants who are screened positive will be further assessed by the
research team primary care physicians to determine further eligibility for the current study.

Participants

Inclusion criteria for participants will be: (1) aged between 60 years and 80 years; (2) having
Montreal Cognitive Assessment Hong Kong version (HK-MoCA) score within 19-21 after
adjusting for years of educational (+1 point if < 6 years) suggesting MCI according to published
research;?* and (3) being physically stable and without life threatening diseases, as assessed by
the study physicians.

Exclusion criteria for participants will be: (1) a diagnosis of dementia; (2) concurrent treatment
with structured cognitive training, regular physical exercises including Tai Chi or other lifestyle
modifications (e.g., diet) although no restrictions will be imposed on leisure activity; (3) a past
history of bipolar affective disorder or psychosis; and (4) one or more significant communicative
impairments. The use of psychotropic medication; this does NOT constitute an exclusion
criterion, but any use of anti-dementia and other psychotropic medications should be kept on a
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stable dosage for at least three months before enrolment and also throughout the study. Those
who are screened positive for dementia (HK-MoCA < 18) will be referred for management within
the outpatient clinics.

Randomization, concealment and blinding

Computer-generated allocation sequencing will be done in blocks of twelve in each intervention
venue to ensure the balanced allocation of participants in each venue. This will be done by a
statistician who is independent from the study. The allocation sequence will be kept concealed in
sealed opaque envelopes by the statistician and it will be revealed only after the participants
have been recruited and completed assessments at baseline. The persons who conduct the
assessments or data analyses will be blinded to group allocation.

Intervention description
All included participants will meet the study team at screening, baseline, 6 and 12 months after
randomisation for measurements of blood pressure, weight and height (BMI) and hip and waist
circumference. All participants will also meet the study clinician (one of the investigators) at
screening for a detailed medical history and physical examination. At baseline, all participants
will receive oral and written information and health advice on diet, physical and cognitive
activities that can improve the vascular health (reduce vascular risk) of participants from the
study nurse. Blood samples will be collected at baseline, 6 months and 12 months with results
mailed to all participants with written information explaining the clinical significance of the results.
Participants will be advised to contact their primary care physicians if needed. The two
intervention arms additionally will receive the intervention components described below. The
fidelity of the study will be ensured through: 1) random check of 10% of the medical records by
the study physician for risk factor modification based on a checklist of risk factors involved in the
study to see if all risk factors have been covered; 2) check with at least 3 participants in each
class if all 24 forms are taught and learnt for Tai Chi classes; 3) check with a checklist of
cognitive activity instructions to make sure instructions are followed as planned. Information of
each patient will be complied in one folder, and a checklist of interventional activities will be
made for each participant of each of the 3 arms respectively so that the study investigators can
check and see if the interventions have been provided and followed as planned. Regular
meetings within the project team will be also held to ensure the implementations of the
interventions.
1) Risk factor modification group (RFM)
The components of this intervention are modelled after the FINGER trial® with
modifications (frequency of visits) based on local common public primary care practice.
Participants will be assessed by a trained research nurse and will receive an individualized
lifestyle modification every 3 months by the nurse during the study period. They will
therefore meet the nurse at baseline, 3, 6, 9 and 12 months and the physician at 6 and 12
months for evaluation of laboratory test results, anthropometric measures and
cardiovascular and metabolic conditions. The aim is to modify individual risk factors for
dementia following an established treatment protocol for cognitive impairment or
dementia.5** These risk factors will include suboptimal blood pressure or lipid or glucose
control, high body mass index (BMI > 25 kg/m?), smoking, physical inactivity, and an
unhealthy diet. The participants will be given both oral and written information on the
importance of reducing these risk factors. The diet goals are the same as the intervention in
the FINGER trial, that is, to achieve adequate consumption of fruit and vegetables; low-fat
options in meat products; sucrose intake 50 g/day; and consumption of fish in at least two
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portions per week. Because there is insufficient evidence for the benefits of using dietary
supplements (e.g., vitamins such as the E or the B group) related to cognitive functioning,
the aim is to achieve an adequate intake with a balanced diet which has been shown to
improve cardiovascular health.?>?” Motivating participants to make necessary lifestyle
changes will be an important part of the meetings with the nurse. Motivational interviewing
(Appendix 1), which uses a guide toward change called FRAMES (the acronym stands for
Feedback, Responsibility, Advice, Menu Options, Empathy and Self-Efficacy) will be
applied to motivate the behavioural changes related to physical activity, dietary intake,
smoking behaviour and medication use which have been used locally. With reference to
local clinical guidelines such as “Hong Kong Reference Framework for Diabetes Care for
Adults in Primary Care Settings” and “Hong Kong Reference Framework for Hypertension
Care for Adults in Primary Care Settings” as well as oversea clinical guidelines, the aim is
to calculate all participants’ individual cardiovascular risk using the QRISK3 score with a
10-year cardiovascular risk of lower than 10% as the treatment target.?® The blood samples
taken will include: for baseline, fasting glucose, fasting lipid profile, HbA1C, serum folate,
vitamin B12, serum calcium, liver and renal function, electrolytes, thyroid stimulating
hormone (TSH), erythrocyte sedimentation rate (ESR); for follow up visits: fasting glucose,
HbA1C and lipid profiles. When initiation or adjustment of pharmacologic treatment is
needed, participants will be advised to bring a written report written by the study
physician/nurse to inform their own primary care physician.

2) Combined mind body physical exercise, cognitive training and risk factor

modification group (CPR)

Both cognitive and mind body physical exercise will follow established interventions
previously used and evaluated for older adults with cognitive impairment by one of our
investigators.?® The risk factor modification component follows what is described above.
Participants will receive a 30-minute session of Tai Chi given by a Tai Chi master or trained
physical therapists under the supervision of the team physician. The 24-forms simplified Tai
Chi will be used to increase acceptability among elderly. The 24-forms simplified Tai Chi
was developed by expert Tai Chi masters in China and is considered to be simple, safe,
and effective enough for public education and health promotion.?® The introduction course
for Tai Chi will last for three times a week over 12 weeks. Each session will last for 30
minutes. After 12 weeks of Tai Chi training, participants will be advised to practice following
a video or an audio recording in individual or group either in elderly centres or in their
neighbourhoods to maintain the practices. The intervention will be conducted in groups at
the neighbourhoods, the NGOs or the research clinic. For cognitive training, cognitive
activities commonly endorsed by Chinese older adults according to lifestyle activity
reference list previously developed by focused group discussions and survey of cognitively
healthy Chinese older adults in Hong Kong®® will be arranged. These cognitive activities are
leisure activities with consensus of higher demands on cognitive efforts, such as reading
books, newspapers, or magazines; using computers or surfing the internet; playing board
games; playing mah-jong; playing card games; participating in forums or discussions;
writing; calligraphy; painting; handicraft such as knitting and needlework; and playing a
musical instrument. Three one-hour group sessions will be arranged for any week. Our
previous study showed that these cognitive activities can protect cognitive decline over
time among the elderly with MCI.'® Strategies to ensure compliance of Tai Chi exercise
after the 12-week class and also cognitive activities will be applied, such as discussions
with physical trainer of future exercise time and location and possible group exercise, and
also discussion with nurse of preferences, possible barriers and facilitators in doing the
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exercise and cognitive activities during the clinical visits or assessments if the compliance
is suboptimal. A refresh course will also be provided once a month after the class.

3) Heath Advice (HA) control

As mentioned above, participants in this group will receive health advice in the form of
booklets from a nurse focusing on healthy diet and physical, cognitive, and social activities
beneficial for management of risk factors, cognition decline and disability prevention at
baseline, similar to what is often done in primary care. Blood sample results will be mailed
to participants every 6 months and advised to contact their regular physician if needed.
They will also meet the study clinician at screening.

The fidelity of interventions will be ensured through the following: 1) random check of 10%
of the medical records by the study physician for risk factor modification based on a
checklist of risk factors involved in the study to see if all risk factors have been covered; 2)
check with at least 3 participants in each class if all 24 forms are taught and learnt for Tai
Chi classes; 3) check with a checklist of cognitive activity instructions to make sure
instructions are followed as planned. Information of each patient will be complied in one
folder, and a checkilist of interventional activities will be made for each participant of each of
the 3 arms respectively so that the study investigators can check and see if the
interventions have been provided and followed as planned. Regular meetings within the
project team will be also held to ensure the implementations of the interventions.

Outcomes

Assessments will be conducted at baseline, 6, 12 and 15 months post baseline. Basic
demographics will be collected at baseline, including age, sex, education, household income
adjusted for household size, and marital status.

Primary Outcome

- The Chinese version of the Alzheimer’s Disease Assessment Scale - cognitive subscale
(ADAS-Cog).** ADAS-Cog is a widely used standard global cognitive assessment for
clinical interventions to record cognitive symptoms with scores ranging from 0 to 70. It
includes subtests on episodic memory, agnosia, ideational apraxia, visuospatial
construction, orientation and recognition. Higher scores indicate more severe cognitive
impairment. The best cut-off score to differentiate between MCI and healthy adults is 24
(sensitivity = 0.73, specificity = 0.69, PPV = 0.90, NPV = 0.40), while the best cut-off score
to distinguish dementia is 212 (sensitivity = 0.86, specificity = 0.89, PPV = 0.99, NPV =
0.32).3233

Secondary Outcomes

- CDR sum of box. It gives a clinical rating of everyday functioning through a
semi-structured clinical interview. CDR rates cognition and function impairment in six
dimensions (memory, orientation, judgment and problem-solving, community affairs, home
and hobbies, and personal care). A sum of scores in each dimension results in a global
rating ranging from 0 (no dementia), 0.5 (very mild), 1 (mild), 2 (moderate) to 3 (severe
dementia).3*3%

- The Disability Assessment for Dementia (DAD). This assesses functional abilities in both
the basic and instrumental activities of daily living.3®

- Quiality of life (EQ5D). The EuroQoL 5-D Questionnaire, the five-level version (EQ5D)* is
a standardized short generic instrument to measure the generic quality of life and it has
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been validated in Chinese. It consists of five dimensions of health: mobility, ability to
self-care, ability to undertake usual activities, pain and discomfort, and anxiety and
depression. Higher scores indicate a better quality of life.

- Depression and anxiety. Depression and anxiety will be assessed by using the Chinese
versions of the Geriatric Depression Scale®® and the Geriatric Anxiety Scale.*®

- Cigarette smoking, alcohol drinking, diet and physical exercise. Cigarette smoking and
alcohol drinking history, frequency and quantity will be measured. Dietary intake of
vegetables, fish, and dairy products, will be recorded by the shortened version of the food
frequency questionnaire, which has been validated locally.“>4! The intensity of physical
exercise will be quantified based on the revised Borg's scale, which measures the subject's
perceived exertion of physical exercise.*? The type of physical exercise will be classified in
accordance with the classification of late-life leisure activities among the elderly Chinese in
Hong Kong, which has already been validated and published.

- Health service utilization. Health visits, hospitalization, and the use of medications during
the study period will be recorded at each time point.

- Common diseases. Information about 18 common diseases will be recorded at baseline.
These are hypertension, diabetes, high cholesterol, angina/heart attack, stroke, heart
failure, chronic bronchitis, asthma, kidney disease, thyroid problems, back problems,
arthritis, liver disease, cancer, eczema/psoriasis, gastro-oesophageal disease, migraine
headaches, and others.

Feasibility and Data Monitoring
The investigators of this proposal consist of a multidisciplinary team of experts from primary care
and family medicine, psycho-geriatrics, nursing, and public health. The PA has an extensive
community network for recruitment and is the PI of a large community primary care programme
previously funded by the Jockey Club with 1,000 elderly recruited for various bio-psycho-social
services in the community through linking these elderly with NGOs for the elderly in the
community by using a multidisciplinary team of nurses, social workers and a project coordinator.
One of the investigators (Lam, L.C.) also has an extensive network of participant recruitment in
Hong Kong and she has conducted both prospective and intervention studies on ageing and
dementia with the development of more than 500 participants with various levels of cognitive
function in Hong Kong. She is also in charge of the psycho-geriatric team with regular community
services of over 30 residential homes and social centres for the elderly. The Evangelical
Lutheran Church Social Service, the Shatin Rhenish Neighbourhood Elderly Centre, and the
Shatin District Community Centre for the Golden-Aged are in established partnership with the
Jockey Club Community Primary Care Programme and they will be sites for recruitment and
interventions in this study.
Data monitoring will be done by a biostatistician not being a co-investigator to monitor the quality
of the study every 6 months. Regular internal meetings will be held to ensure the study is
conducted based on the research plan.

(iv) Data processing and analysis
Data collection and management
Demographic data (sex, age, educational level, and socio-economic status, e.g., household
income by household size) will be collected at baseline. All other measures will be collected at
baseline, 6, 12 and 15 months by trained RAs who are blinded to group allocation. To increase
the response rate at each time point, facilitation will be sought from staff in the participating
elderly centres and at least three telephone calls will be made as assessment reminders by
research assistants. Data collection will be conducted at either the participating elderly centres or
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at the Lek Yuen Health Centre Jockey Club Community Primary Care Programme/Centre. All the
data will be locked in a cabinet or saved in pass-word-protected computers to ensure data safety.
No personal identity will be revealed in any reports or publications. Only the research team will
have the access to the data.

Statistical analysis

Analysis of variance (ANOVA) for continuous variable or chi-square test for categorical variables
will be used to compare the differences of baseline variables between groups. We will use linear
mixed models (LMM) with random intercept to investigate the significant changes over time, for
both primary and secondary outcome measures. The LMM model with an auto regression of
order one (AR1) to account for the correlation of patients’ repeated measurements over time
provides the means to include subjects with incomplete data (missing data at some data time
points) and use all available data to assess the treatment effect over time (i.e., trend or
group-time interaction). The LMM approach is in line with the intention-to-treat principle, e.g.,
including all patients for the analysis, regardless whether patients actually received the treatment
or subsequent withdrawal or deviation from the protocol. Per protocol analysis or estimation of
complier average causal effect (CACE) will be considered. Furthermore, compliance in
interventions (risk factor modification, Tai Chi exercise and cognitive activities) and changes in
risk factors and lifestyle behaviours measured in the study will be added into the linear mixed
models to explore if these are predictors of changes in health outcomes. A p value of less than
0.05 (two sides) will be regarded as statistically significant.

Sample size estimation

A change of three points in ADAS-Cog represents a minimal clinically relevant change.*® Our
previous trial showed that the mean (standard deviation (SD)) of ADAS-Cog score was 11.6 (3.4)
at baseline and it was 7.9 (3.6) at 12 months in the cognitive-physical intervention group among
participants with MCI. Assuming participants have a similar mean score of 11.6 and a standard
deviation (SD) of 3.4 in ADAS-Cog at baseline, it would need 25 participants per arm with a
power of 0.9, a=0.05 (two-tailed), and a dropout rate of 25% over 15 months to detect the
minimal clinically relevant change in the CPR group when compared to HA control. Assuming at
least half of the minimal clinical relevant change (1.5 points in ADAS-Cog) could be seen in the
RFM arm over 15 months compared to HA control, as well as in the CPR arm compared to RFM
arm, it will need a sample size of 141 per arm (power=0.9, two-sided a=0.05, dropout rate=25%)
(total n=423).

[Word Court: 3,808]
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Existing Facilities:
Office space and office support are available in the School of Public Health and Primary Care at The
Chinese University of Hong Kong, as well as at the Jockey Club Primary Care Programme/Centre (4/F
Lek Yuen Health Centre). The Jockey Club Primary Care Programme/Centre would provide additional
part-time nurse officers who will help with the PCR or NR, as well as additional laptops needed for the
cognitive training.

Justification of Requirements:
As this is a large-scale trial with three arms where one of the arms has complex interventions (CPR),
as well as each participant’s assessments will take around 2 hours each time for four times at
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baseline, and at 6 and 12 and 15 months, respectively for the older adults with MCI, a duration of three
years is needed for project preparation, recruitment, intervention provision and assessments by
dividing participants into different batches at different stages.

One full-time research assistant (RA) will be required to coordinate and monitor the overall progress of
the project under the close supervision of the study investigators to ensure the trial quality. She/he will
also be responsible for recruitment and conducting outcome measures. One part-time Junior research
assistants (JRA) will also be employed to support the RA in recruitment, screening and data collection.
In addition, one part-time research nurse and Tai Chi masters or physical trainers will be recruited on a
part-time basis to provide the nurse-led lifestyle modification sessions and the physical exercise (Tai
Chi), respectively. They will be under the supervision of study clinicians to ensure the intervention
quality and safety.

Travel allowances, stationary and materials for cognitive training will be needed to conduct the
assessments and interventions at different venues.

Purpose and Potential:

The aim of this study is to evaluate a pragmatic complex intervention for the elderly with MCI, the
prevalence and disease burden of which is expected to increase rapidly in the coming years. Because
there is a lack of study or evaluation on effective intervention among this population group in
community and primary care settings, this study is urgently needed in Hong Kong and the findings
from this study will inform public health practice on a potentially effective intervention and service
model to reduce cognitive decline among the elderly with MCI. There is a high potential for the
translation of findings into public health practice in community and primary care.
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