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Proposed Investigation
Rationale for Research: 
Dementia is a neurodegenerative disorder associated with high levels of disability, dependency and carer burden. Non-pharmacological interventions for dementia can provide an improvement in cognitive impairment and psychosocial aspects without little if any side effects. Cognitive Stimulation Therapy (CST) is a structured and manualised group treatment specifically developed for people with mild to moderate dementia. It involves 14 sessions (twice a week over 7 weeks) of themed activities. Sessions aim to actively stimulate and engage people with dementia, whilst providing an optimal learning environment and the social benefits of a group of 6 to 8 participants with 2 facilitators. Prince et al. reviewed the evidence on cognitive stimulation in dementia and reported its effect size (for cognitive outcomes ADAS-Cog and MMSE) are comparable to those seen for acetylcholinesterase inhibitor medication.1 Cognitive stimulation is recommended for people with mild to moderate dementia in the NICE dementia guidleine.2 The evidence for CST on cognition is highlighted in the newly published Lancet commissioned report on dementia prevention, intervention, and care.3

Mind-body interventions such as yoga, tai chi and mindfulness meditation have promising effects on cognitive issues related to aging.4,5 Yoga consists of the practice of specific posture (asana), regulated breathing (Pranayama) and meditation. It integrates the physical, mental, and spiritual components of an individual in order to improve health and well-being.6  Lacking the opportunity to exercise on a regular basis, persons with mild to moderate dementia can benefit as exercise is reported to improve cognition, specifically executive function, and general well-being.7 Older adults engaging in yoga with and without cognitive impairment experience positive outcomes.8-11 In addition, yoga can improve brain connectivity on functional imaging in relation to verbal memory performance in people with MCI;12 while yoga breathing can stimulate salivary expression of nerve growth factor in cognitively normal healthy volunteers.13
Cognitively and physically challenging activities provide the most efficient stimuli to induce neuroplastic changes.14 It has been suggested that future studies should consider combined intervention approaches because they may use complementary physiological and mutually enhancing routes to maximize the therapeutic effect.14 The Lancet commissioned report concluded that “exercise programmes for people with mild-to-moderate dementia are feasible and well tolerated, and it offers positive small effects on function for people with dementia, but whether it helps cognition is unclear”.3 This single-blinded pilot study will test a novel intervention combining cognitive stimulation and physical activities using yoga in the treatment of mild to moderate dementia. 

Aims and Objectives of the Project: The primary aim of this study is to compare CST+Chair Yoga with CST alone and Chair Yoga alone on cognition and neurobehavioural symptoms in people with mild to moderate dementia. 

Research Design and Methods: 
Setting and Participants: Participants with a diagnosis of mild to moderate dementia will be recruited from the independent units and aged residential care facilities of 3 Selwyn Foundation retirement villages in Auckland (Selwyn Village in Pt Chevalier; Selwyn Heights in Hillsborough; and Selwyn Oaks in Papakura). Mild to moderate dementia is defined as a score ≥ 10 on the Montreal Cognitive Examination (MoCA). As with traditional CST, other inclusion criteria are: able to have a “meaningful” conversation; can hear well enough to participate in small group discussion; vision good enough to see most pictures. People will be excluded if they: have had a recent significant illness; have severe visual or hearing impairment; or are receiving terminal or palliative care. 
Interventions: To minimise contamination, the 3 retirement villages will be randomly allocated to deliver either CST+Chair Yoga, CST alone or Chair Yoga alone. Each of the 3 villages will deliver 3 groups (8 participants per group) of the allocated intervention in a 12-month period. (i) CST: Each CST group has 8 participants and is facilitated by 2 Selwyn Foundation staff trained by the research team.  According to the CST manual, the group meets for 50 minutes twice a week for 7 weeks. However, for this study CST will be delivered twice a week for 10 weeks in order to match the duration required for Chair Yoga (see below). This is acceptable given CST also has a maintenance programme beyond the first 7 weeks. (ii) Chair Yoga: A yoga instructor from Wellpark College of Complementary Therapies will deliver Chair Yoga for 50 minutes twice a week for 10 weeks. The Chair Yoga protocol will include:  breath work; sit, breathe, notice breath; alternate nostril breathing/bee’s breath to calm-move within; exercises for joints and lymph system-seated; lion’s breath; face, forehead, sinus, ear massage; neck rolls (only side to side gently); shoulder shrugs; keep spine long, relax chin to chest in chai; side bends; knee lifts; Sa, Ta, Na, Ma with finger mudra (bringing together thumb and middle finger in a circle); and sit and notice. In the only US-based pilot study incorporating Chair Yoga into CST, all participants’ scores on the Timed Up and Go (TUG) mobility measure were improved, but no statistical significance in the other outcome measures was noted between CST groups with and without the Chair Yoga intervention (Berger-Weger, unpublished). The lack of significance is speculated to be due to the length of the intervention (7 weeks). Previous studies on yoga and older people typically lasted for 8 to 12 weeks.8-11 Therefore, increasing the intervention to 10 weeks is a necessary adaptation to determine the impact of Chair Yoga. (iii) CST+ Chair Yoga: 2 Selwyn Foundation staff will deliver CST, followed by a yoga instructor delivering Chair Yoga in a 90-minute session, twice a week for 10 weeks. 
Baseline data Collection: Socio-demographic data: age, gender, marital status, ethnicity, education, living arrangement. Clinical data: medical diagnoses, medications, history of falls and use of walking aids. 
Outcome Measures: A blinded research assistant will collect outcome measures at 3 time points: pre-, immediate post-, and 10 weeks post- intervention measures: MoCA, Alzheimer’s Disease Assessment Scale – cognitive subscale (ADAS-Cog), Quality of Life-Alzheimer’s Disease, Neuropsychiatric Inventory (for neurobehavioural symptoms) and TUG Test (for mobility and balance). ADAS-Cog is selected as the primary outcome measure because previous major CST studies have shown to improve cognition using this outcome measure and comparison with our results can be performed. 
Analysis: Repeated measures ANOVA will be used for comparing the pre- and post-outcome measures in the 3 intervention groups, with a statistical significance level set at 0.05. Since the effects of CST are already established in previous studies, the comparisons will be CST+ Chair Yoga vs CST alone, and Chair Yoga vs CST alone. 
Sample size: 24 participants will be recruited to each of the 3 study arms (total N=72). There is no power calculation; one of the aims of this pilot study is to generate data for the estimation of sample size in a future multi-centre randomised controlled trial. The combined 10 weeks CST+Chair Yoga intervention has not been previously tested; and the US-based pilot CST+Chair Yoga study did not use ADAS-Cog as their cognitive outcome measure. 
Informed consent: Informed consent will be obtained from competent participants. For participants who lack capacity to provide informed consent, their next of kin’s and clinician’s view will be sought in accordance to the Code of Health and Disability Services Consumers’ Right 7(4). Participants in the Chair Yoga alone arm will have the option to receive CST at the end of the trial. The research team is very experienced in applying for ethics and conducting research with people with dementia.
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