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Welcome

Dr Tom Russ
Director, Alzheimer Scotland Dementia Reseach Centre

It is a great pleasure to welcome you to this annual report for 2019-20, Phase 2 of funding of the
Alzheimer Scotland Dementia Research Centre (ASDRC), in partnership with the University of
Edinburgh. These are far from normal times but we are endeavouring as a Centre to continue
with our research — despite the global COVID-19 pandemic — as much as is possible.

While many of our projects have been able to continue with remote working, the work of
the Brain Tissue Bank has had to be temporarily paused. The NHS Neuroprogressive and
Dementia Network staff who recruit potential donors have either been redeployed to clinical
services or are no longer permitted to visit people at home. And as I write, the post-mortem
suite at the Royal Infirmary of Edinburgh is being used as part of the response to COVID-19 and
so no research post-mortem examinations are currently possible.

In addition to our presence on Twitter (currently 1353 followers) and the web, we have been
exploring the ways in which the ASDRC can be more outward facing, bringing Alzheimer
Scotland much-deserved credit for the work that they support at our centre. I have tried to make
this report more accessible and intend to circulate it more widely than before. For instance, we
quite regularly receive small charitable donations from a variety of sources for which we are
most grateful. As well as sending a letter of thanks, we will now include a copy of this report to
show the research that these donations fund. We had hoped to produce a professionally-
designed and printed report but this will have to wait until some degree of normality returns.

Similarly, we had planned a public meeting in May for approximately 200 delegates to launch
this annual report and to celebrate our past PhD students. We had invited several former
students — now working across Scotland, the rest of the UK, as well as in Spain and the USA —
to return to Edinburgh to describe their doctoral projects work at the Centre and what they are
now doing. We still hope to hold this meeting, possibly later this year.

In a similar vein, the ASDRC now has responsibility for supervising the research activity of all
NHS registrars in Old Age Psychiatry in South-East Scotland. We have created a new grade for
them — Alzheimer Scotland Research Affiliates —and feel that they are a very good fit with us.

We congratulate Ruth Sibbett on handing in her PhD thesis (though her viva will be
postponed until a time when face-to-face examinations are again possible) and bade a sad
farewell to Steph West while welcoming back Denise Munro as our administrative secretary.
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Research Members’ Activities

Helen Corby
PhD Student (ESRC-funded)
September 2017—Present

Supervisors:

Dr Tom Russ

Dr Chris Dibben (GeoSciences)
Dr Matthew Iveson (Psychology)
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Research Summary

I am researching the things that people who need social care in old age have in common. This
might suggest possible areas where we can help older people maintain their independence
longer or identify certain groups who need more care than others in old age. I am using the
Scottish Longitudinal Study (a random sample of about one twentieth of the Scottish population
which is anonymously linked to data from the UK Census).

I am particularly interested if any of these things changed following the introduction of the
free personal and nursing care policy in Scotland in 2002. If these things have changed, this could
tell us about how the policy benefits people, possible short-comings of the policy, and in-
equalities in who benefits from the policy.

I am also interested in understanding how informal care provided by friends and family
members living within the household might help older people maintain their independence.
With an increasing number of older people living alone in recent times, is losing this source of
informal care going to increase the need for social care provided by care services and care homes?

Research Highlight

I was accepted onto the Scottish Graduate School for Social Science’s Internship Scheme and
was placed in the Scottish Government. I worked in the analysis team within the Children and
Families Department there on a three month project. My project involved updating research
measuring adversity in childhood for Scottish Children. I really enjoyed my internship and
gained valuable skills I can use in my own research as well as getting to experience a research
career outside of academia.



Public Engagement

1. UK Census Longitudinal Studies Conference 2019, Queen’s University Belfast, Belfast
The Arthur’s Seat Effect: Why living in the quiet leafy suburbs might be linked to care home
entry in old age: A longitudinal analysis of the factors associated with receiving formal care
for the elderly in Scotland (19t April 2019, presentation)

2. UK Census Longitudinal Studies Conference 2019, Queen’s University Belfast, Belfast
The Arthur’s Seat Effect: Why living in the quiet leafy suburbs might be linked to care home
entry in old age: A longitudinal analysis of the factors associated with receiving formal care
for the elderly in Scotland (19t April 2019, poster)

3. Voice of Young Science: Standing Up for Science workshop , Edinburgh (20t September
2019, workshop)

4. Society for Longitudinal and Lifecourse Studies International Conference 2019, University of
Potsdam, Germany
The Arthur’s Seat Effect: Why living in the quiet leafy suburbs might be linked to care home
entry in old age: A longitudinal analysis of the factors associated with receiving formal care
for the elderly in Scotland (25-27t September 2019, presentation)

Publication
Later this year a report from my internship research will be published by Scottish Government.



) Sahan Mendis
Clinical Research Fellow

February 2019—Present

Supervisors:
Dr Tom Russ
Dr Graciela Muniz-Terrera (Centre for Clinical Brain Sciences)
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Research Summary
Sahan is a PhD student who is researching the Lothian Birth Cohort 1936 dataset who were aged

70 when recruited and are now in their mid-80s. In his current phase of work, he will be
exploring possible links between socioeconomic status and neuroimaging changes in later life
within this dataset. This is a very important area of research because there is emerging evidence
suggesting that an individual’s socioeconomic status may have a significant impact on cognitive
function with age. Socioeconomic status can also be measured in various ways such as through
individual-based measures (e.g. occupation), area-defined levels (such as area deprivation), and
these can be measured at different points in life such as childhood, adulthood, and later life.
Thus, analyzing the Lothian Birth Cohort 1936 may provide further insights into how the above
points may influence neuroimaging changes in older age.

Research Highlight

e During his PhD, Sahan has taught University of Edinburgh medical students during their
psychiatry attachment and wrote a blog for the Alzheimer Scotland 2019 Conference: ‘118
years after the first diagnosis of Alzheimer’s disease — Where are we now?’

e Another highlight was attending the Centre away day in September 2019. This was a valuable
opportunity to present his planned research and receive constructive feedback on it.



Donncha Mullin

Clinical Research Fellow (funded by the Royal College of
Psychiatrists and the Masonic Charitable Foundation)
Starting July 2020

Supervisors:
Dr Graciela Muniz-Terrera (Centre for Clinical Brain Sciences)
Dr Tom Russ

Masonic

Charitable Foundation

PSYCH

Donncha Mullin is a Psychiatry trainee and exercise enthusiast, having qualified first as a
Physiotherapist before studying Medicine. He can be found running in the hills of Scotland but is
native to Ireland. Dr Mullin undertook his Psychiatry Core Training years in Edinburgh but still
teels a strong affinity to Glasgow, where he studied at undergraduate level.

Current Role

Dr Mullin is currently volunteering for the academic year 2019/20 in Malawi as an Assistant
Clinical Lecturer in Psychiatry. This role involves organising the mental health teaching and
examinations for year 4 and 5 medical students at the College of Medicine, University of Malawi.
The role includes the teaching of postgraduate psychiatry trainees in Malawi also, partly by
developing an e-learning platform to allow distance learning and Dr Mullin is taking the lead in
rewriting the postgraduate mental health curriculum. The post comes with varied and extensive
leadership and management responsibilities and includes a significant clinical responsibility at
Queen Elizabeth Central Hospital, Malawi, where Dr Mullin trains medical students in psychiatric
assessment and management.

Research
Dr Mullin was recently awarded a 3-year clinical fellowship PhD from the Royal College of
Psychiatrists and Masonic Charitable Foundation to commence in July 2020 with the project:

Development of a polygenic risk score of motoric cognitive risk syndrome
for early identification of individuals at high risk of dementia

Clinical Importance

Dementia will be an enormous public health issue in the future but there is still no effective drug
treatment. Preventing even a small number of cases will reduce people’s suffering and have
massive savings for society. Dementia is a condition with a collection of symptoms including
memory loss, thinking difficulties, problems with language and behavioural changes. Most experts
agree that the origins of dementia lie many years, even decades, before people notice these
symptoms.


https://twitter.com/doctormullin?lang=en

However, what can be picked up in these early years is that people’s walking speed will have
slowed and they will report some thinking difficulties. Combining these two symptoms is called
Motoric Cognitive Risk (MCR) syndrome and it forms a very accurate way of predicting who will
go on to develop dementia years later.

Measuring walking speed and enquiring about thinking difficulties is a quick, cheap, and easy thing
to do in clinic to help identify people at risk of developing dementia early. Once people who are
at a high risk of developing dementia are identified, they can make changes to their lives and
circumstances and plan for their future while they are still young and healthy. There is a lot of
promising work looking at ways of delaying the onset of dementia such as combining physical and
brain training which could be used.

We do not know if MCR syndrome can be attributed to someone’s genes and it is important to
look at this in detail to see if there are any other areas that we could target to reduce the risk of
developing dementia.

Research Plans

Dr Mullin will use two large UK datasets to explore the relationship between MCR syndrome and
brain health (using measures of walking speed, memory, and thinking). He will use the largest
dataset (UK Biobank) to look at the natural variations in the code that makes up the genes of
500,000 different people to see which of these genetic variants are associated with MCR syndrome.
Dr Mullin will combine these variants to get a personalised risk score for the development of MCR
syndrome which he will then test out in over 1,000 people in a separate dataset (the Lothian Birth
Cohort 1936). This could identify targets for treatment or prevention to ultimately contribute to
a decreased number of people living with dementia worldwide.

Public engagement activities
Dr Mullin can be found on twitter (@doctormullin and has also blogged about research on the

National EIf Service site https://www.nationalelfservice.net/author/donncha-mullin/.

In April 2019, Dr Mullin was selected as a Wellcome-Gatsby Travelling Fellow to attend the British
Neuroscience Association Festival in Dublin. He recorded the experience and development of the
travelling fellows and created a poster which was presented at the Royal College of Psychiatrists
Annual Medical Education Conference in Glasgow, Sept 2019: Connecting with the brain:
promoting engagement of psychiatrists with neuroscience.

Publication
e Stirland LE, Gonzalez-Saavedra L, Mullin DS, Ritchie CW, Muniz-Terrera G,
Russ T'C (2020) Measuring multimorbidity beyond counting diseases: systematic
review of community and population studies and guide to index choice. British
Medical Journal.
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Jure Mur
PhD Student, Lothian Birth Cohorts
August 2019—Present (Wellcome Trust-funded)

Supervisors:

Dr Tom Russ

Dr Simon Cox

Dr Riccardo Marioni

Dr Graciela Muniz-Terrera (Centre for Clinical Brain Sciences)
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Research Summary
My main research interests are environmental risk factors in health and disease, especially in

relation to cognitive decline and dementia. My current focus lies in studying the prevalence and
consequences of the use of anticholinergic drugs. These are a group of prescription- and over-the-
counter medicines that are commonly prescribed for many different conditions. Anticholinergic
drugs block the activity of the receptor for acetylcholine, a prominent neurotransmitter that cells
in the brain and other parts of the nervous system use to communicate with one another. Past
studies have demonstrated links between the use of anticholinergic drugs and various adverse
outcomes, including poorer physical and cognitive performance, and an increased risk of
dementia. Moreover, these drugs often have many side effects that are especially prominent in
older adults. It is currently unclear what the long-term prevalence of anticholinergic prescribing is
in the UK, nor do we understand the biological underpinnings of the drugs’ effects. In my research
I utilize databases that survey in-depth information on sociodemographic- and biological
characteristics of large numbers of people (UK Biobank and the 1947 Scottish Mental Survey
Cohort from which the Lothian Birth Cohort 1936 are drawn). I use these data to explore patterns
in prescribing of anticholinergics drugs and how it relates to people’s health.

Research Highlight

e A study on whether blood methylation — a type of epigenetic modification — is associated
with dementia or with risk factors for cardiovascular disease.
e Exploraing changes in the prevalence of anticholinergic prescribing in the UK,1989 to 2017.

Public Engagement

e Science Alive Gala Dayj, as part of the Midlothian Science Festival 2019. Activities included
educational games for children and explaining the functioning of the brain and neuroscience.

e Speaking at a Dementia Café in Dunbar. This included talking about my research to people
with dementia and their friends and relatives.

Publications
e Mur], McCartney DL, Walker RM, et al. (2020). DNA methylation in APOE: The
relationship with Alzheimer’s and with cardiovascular health. [Manuscript submitted]
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Luisa Parkinson
DPAD Student
November 2018—Present

Supervisors:
Dr Tom Russ
Dr Finn Lindgren (Maths)
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Research Summary

[ am researching how the environment we experience during our lives can affect our risk of
developing dementia in later life. This might suggest ways to change our environment to reduce
the risk of developing dementia for future generations.

We know that where you live can affect your risk of developing dementia and that living in
areas with high air pollution or with certain things in the drinking water can increase your risk of
developing dementia. However, most of this work is based on the environment people are
exposed to in later life. The environment we are exposed to changes throughout our lives either
due to us moving or due to areas changing around us. The brain changes that progress to
dementia start many years before the onset of signs of dementia. I am interested in
understanding when exposure to a poor environment has greatest effect on our risk of
developing dementia. Does it have greatest effect from a certain period of life, such as
childhood, mid-life, or later life, or are effects from across a whole life course important.

I am currently focusing on two areas that are important to my research. The first is
understanding how to combine environmental data with dementia data in a statistical model to
give the maximum information about how the environmental factors are influencing dementia
risk. The second is identifying older sources of environmental data to cover the childhood and
mid-life periods for people who are now in their eighties (e.g. the Lothian Birth Cohort 1936)
and where necessary working out how to convert this data from paper to digital format.

Research Highlight
e Obtaining a favourable opinion letter from the NHS Research Ethics Committee to enable
me to undertake the research on environmental risk factors for dementia in the study cohort

Public engagement

I had the opportunity to chat about my research with the Dalkeith and Musselburgh Dementia
cafés and understand their thoughts on what aspects of the environment may have an influence
on the risk of developing dementia based on their own experiences.

12



Research Summary

Martha Pollard

W @slantinglight

PhD Student

December 2018—Present

Supervisors:

Dr Tom Russ

Prof. Heather Wilkinson (Health in Social Science)
Revd Dr Harriet Harris (Chaplaincy)
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‘What feels like freedom?’ Views and experiences of liberation in psychiatric settings explored

from four perspectives: people living with dementia, carers, medical stafl, and spiritual care staff.

A substantial and expanding body of research, policy, and practice initiatives to improve the

experience of care for people with dementia has shown the importance of person-centred care in

supporting well-being. Especially complex medical, social, and ethical issues arise in psychiatric

settings where issues of restriction and freedom may operate in balance or conflict. To date, a

limited amount of research has been conducted which directly explores ideas and experiences of

freedom from differing perspectives: people living with dementia, carers, medical staff, and

spiritual care staff. Using qualitative methodology, this research aims to explore freedom and

dementia in psychiatric (residential) settings from these multiple perspectives. It will focus on

what people experience as more freeing, and less freeing, in medical, social, interpersonal, and

spiritual ways, drawing on the frameworks and concepts of disability and liberation theologies,

in addition to social science and medicine. Hearing the voice of people living with dementia in

such settings, triangulated with the perspectives of others, is vital for learning more about ways

to support human rights and the least restrictive options in care within a setting that is locked for

safety. This is the first research that has asked these questions about freedom and liberation in

such settings, and from triangulated perspectives including the person living with dementia.

Research Highlight

Pilot explorations of ‘what feels like freedom” with a group of carers and people living with

dementia; and a public audience. The topic was of strong interest to the groups and responses

suggested themes about the freeing nature of creativity such as music, singing, poetry, and

meditative practice; the sense of freedom arising from empathic listening and communication;

and conversely the feeling of decreased freedom because of difficulty expressing oneself; being

‘ordered around;” hearing unkind words being spoken about others; and recalling time in the

National Service. An additional exploration with a chaplain working in psychiatric setting

revealed both overlapping and differing themes from that of carers and people living with

dementia; with an equally high level of interest in freedom.

13
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Publications, outreach, and presentations

Blog about the Medicine of the Person conference on the theme “Patients Without Capacity’
held in the Czech Republic in July 2019, jointly written with a fellow Edinburgh PhD
conference delegate also researching the experience of dementia. The society’s interest is in
treatment of the whole person, including medical, social and spiritual and it continues the
work of the late Dr Paul Tournier. The talks shared best practice as well as case studies of
ethics issues and their resolution. I was invited to speak at the 2020 conference in the
Netherlands, on the theme of ‘Solitude and Isolation in Health Care.’

‘Creativity, Interaction and Dementia’ public workshop for Dementia Friendly Pentlands,
June 2019, as part of Dementia Awareness Week.

‘Hope, Dementia and Degrees of Freedom’: presentation/outreach session for Midlothian
Science Festival, 10 October 2019, as part of themed session called “Think: Memories and
Music.

COVID-19 UPDATE: In response to the rapidly-changing situation with COVID-19, Martha’s
research has turned to the impact of social distancing measures on persons living with dementia

and carers in community settings. Her research will explore ideas and experiences of freedom in

relation to sheltering/lockdown, from perspectives of persons living with dementia, and carers.
She is in the process of applying for ethical approval for this sub-project.

14




Luisa and Martha were both featured in the Farly Career Researchers Spotlight”in the Scottish

Dementia Research Consortium Annual Report 2019/20 (www.sdrc.scot/annual-report-2019-20):

Luisa Parkinson

| am in my second year of my PhD in the Alzheimer
Scotland Dementia Research Centre at the
University of Edinburgh. investigating environmental
risk factors for dementia.

Prior to this | gained my undergraduate degree
in Veterinary Medicine and Physiology at the
University of Cambridge and worked both in first
opinion practice and clinical research.

Dementia is a complex condition, with genetics.
lifestyle and environmental factors all playing a
role in whether an individual develops it. There is
also a variation in your risk of developing dementia
based on where you live. My project aims to explore
the amount of this geographic variation that is
explained by environmental factors and whether
the effects of environmental factors are stronger

Martha Pollard

| am currently undertaking a PhD studentship
funded by the Alzheimer Scotland Dementia
Research Centre at University of Edinburgh.

| have an undergraduate degree in psychology

and an MSc and PhD in Public Health Sciences,
focussing on the epidemiology of cardiovascular
disease. From there | moved to cognitive ageing
research in the Lothian Birth Cohort studies and
lectured in psychology from 2001-2008. During
this time, many unpaid carers of people living with
dementia told me of their difficulties of finding the
care they needed.

Stepping out of academia. | took up agency

care work. | then moved into emotional and
social support roles in the charity sector, where

| developed friendship groups and creative
engagement with people living with dementia and
carers in programmes at the Eric Liddell Centre. |
also volunteered as a befriender with Alzheimer
Scotland.

in a specific life period. such as childhood. or are
cumulative over a lifetime.

| am currently investigating how different spatio-
temporal modelling methods affect the results of
an analysis using data on deaths with dementia

in Scotland. The aim is to better understand how
arbitrary modelling decisions influence the results
and how best to minimise these effects to ensure
that the results are robust. There are several areas
where legislators feel that the evidence linking
environmental factors to dementia is currently
insufficient to allow them to bring in new policies.

If my PhD project could add to the evidence and
help to get legislation in place to reduce the risk of
developing dementia for future generations, that
would be a fantastic outcome.

Looking to deepen my emotional support work,

| started training as a counsellor in 2016 and am
on course to qualify this year. My current PhD
studentship fits ideally with my urge to contribute
to understanding of. and insights into living with
dementia. My current research is in conjunction
with the Edinburgh Centre for Research on the
Experience of Dementia (ECRED). also at the
University of Edinburgh. | am exploring dementia
and freedom in psychiatric settings (specialist
dementia units). from four perspectives: people
living with dementia; unpaid carers/family members;
medical/social care staff. and chaplains.

My aim is for closer integration of my community-
based. counselling and academic work, all focussed
on ways to maximise freedom and flourishing for
people living with dementia and carers: and for
everyone.

15


http://www.sdrc.scot/annual-report-2019-20

Rose Vincent

PAhD Student, ECRED
(Alzheimer’s Society-funded)
February 2020—Present

Supervisors:
Professor Heather Wilkinson (ECRED)
Dr Tom Russ
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[ECRED stands for the Edinburgh Centre for Research on the Experience of Dementia]

Research Summary
I recently began my PhD studentship with Professor Heather Wilkinson and Dr Tom Russ. I will
be exploring the experience of isolation in people with young-onset dementia and the potential
role for voluntary action. My current work for Alzheimer Scotland has demonstrated to me the
lack of age-appropriate services and support available for people with young-onset dementia, and
my early work delving into the literature has also shown me the dearth of research in this area.
Having just started out I have a lot to decide and develop, but I am excited to be on this path.
Since beginning earlier this year, I have started a joint ECRED-ASDRC journal club which
meets monthly (via videoconference at the moment) to discuss interesting journal articles.

Research Highlight
The research highlight for me this year is obtaining my funding from Alzheimer’s Society and
getting to move to Edinburgh to begin the project.
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Katherine Walesby

W @kewdoc

Clinical Research Fellow
August 2015—Present

Supervisors:
Dr Tom Russ
Dr Susan Shenkin (Geriatric Medicine)
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Research Summary

My work carried out in New Zealand looking at dementia prevalence within a nationally-
collected big database (called the Integrated Data Infrastructure, IDI) was accepted for
publication in Australasian Journal in Ageing and is in press. This is the first report of national
dementia prevalence in New Zealand using New Zealand data. Previous estimates of national
dementia prevalence were based on other countries’ data extrapolated to New Zealand. This
will hopefully be the start of further collaborative work with the University of Auckland
researchers. Our study found that the counts of dementia between 2012-2015 were lower than
anticipated. However, these results need to be interpreted with caution as they were collected
from secondary care discharges (hospital discharges), prescribing of anti-dementia drugs, and
mortality records with a diagnosis of dementia recorded. Further work is required to expand the
ascertainment of dementia, particularly those within primary care and who may not have a
diagnosis of dementia formally. We hope that this first paper will be the catalyst to further
develop a comprehensive expanded national epidemiological study of dementia prevalence in
New Zealand. The paper is entitled “Prevalence and geographical variation of dementia in New
Zealand (NZ) from 2012-2015: Brief report utilising routinely collected data within the
Integrated Data Infrastructure (IDI)" and was a collaborative project with researchers in New
Zealand. This work will additionally form a chapter in my PhD.

I am due to begin work on cleaning the data and then analysing the Scottish Mental Survey
(SMS) 1947 data which have been linked to health records, mortality records, and prescribing
records within the secure “safe haven™ at eDRIS (the electronic Data Research and Innovation
Service). This data are all anonymised and de-identified. The aims are to: a) ascertain how many
of the cohort had dementia recorded in their digital health records; b) look at geographical
variation of dementia ascertainment across Scotland; and ¢) compare this with previous
geographical work (see picture on next page) within Scotland in the older SMS1932 cohort.

I am continuing my work on a systematic review looking at Geographical Variation of
Dementia. There have been a number of new published articles since the previous systematic
review in 2012. This has involved reading and screening 13,000 abstracts and over 500 full text
articles. We have now narrowed down the essential published articles to include in the review
and are in the process of beginning to extract the relevant data to undertake the analysis. The
whole work will form two to three papers when published due to the scale of the review.
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Research Highlight
Helping develop the national Big Data within geriatric medicine interest group aligned to the
British Geriatric Society

Public Engagement

Oral presentation — planned as pre-conference session at Nordic Congress on Gerontology in
Reykjavik, June 2020 discussing Scottish Mental Survey 1947 and longitudinal factors influencing
geographical variation of dementia. This has had to be postponed due COVID19 and will take
place as a videoconference to help develop future collaboration with Nordic colleagues.

Poster Presentations — I have had my New Zealand research accepted for two conferences. The
research posters were on:

e Nordic Congress on Ageing, Reykjavik, Iceland, June 2020 (Postponed)

e Alzheimer’s Association International Conference, Amsterdam, July 2020 (to be confirmed)

Publications

1. ‘Prevalence and geographical variation of dementia in New Zealand (NZ) from 2012-2015:
Brief report utilising routinely collected data within the Integrated Data Infrastructure (IDI)’
Australasian Journal on Ageing — first author (in press)

2. ‘Growing research in Geriatric Medicine” Commentary article in Age and Ageing, accepted
and in press — co-author/collaborator

3. Todd OM, Burton JK, Dodds RM, Hollinghurst J, Lyons RA, Quinn TJ, Schneider A,
Walesby KE, Wilkinson C, Conroy S, Gale CP, Hall M, Kate Walters K, Clegg AP. New
Horizons in the use of routine data for ageing research. Age and Ageing. 2020 Feb 10. pii:
afaa018. doi: 10.1093/ageing/afaa018. [Epub ahead of print]

4. Doney ASF, Bonney W, Jefferson E, Walesby KE, Bittern R, Trucco E, Connelly P,
McCrimmon RJ, Palmer CNA. Investigating the Relationship Between Type 2 Diabetes and
Dementia Using Electronic Medical Records in the GoDART'S Bioresource. Diabetes Care.
2019 Oct;42(10):1973-1980. doi: 10.2337/dc19-0380.
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Miles Welstead

PhD Student, Lothian Birth Cohorts (Age UK-funded)
April 2019—Present

Supervisors:

Dr Michelle Luciano (Psychology)

Dr Tom Russ

Dr Graciela Muniz-Terrera (Centre for Clinical Brain Sciences)
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Love later life

Research Summary

Whilst my background is primarily in cognitive decline research, I have found a great interest in
the occurrence of frailty in later life. The more I read about frailty the more confusing it
becomes due to a research field with lots of contrasting views. However, frailty can affect a vast
number of people in later life and I think being able to identify those who are at highest risk is a
crucial step for us to be able to get people on a healthier trajectory with a lower risk of frailty
and subsequently a lower risk of disease, disability, and death. Accordingly, I decided to try to
gain a better understanding of it by making it the main focus of my PhD. The first step was to
systematically review what is currently known about frailty progression. My systematic review
found that the research field is indeed quite messy but that several factors can increase or reduce
an individual’s risk of becoming frail. Accordingly, I decided to explore these factors further.

I am fortunate to work with the Lothian Birth Cohort 1936, with whom the ASDRC has close
links, for my PhD. As a brief background of this cohort, in 1936 every 11 year old school child in
Scotland was given a cognitive assessment. In the early 2000s these assessments were found in a
basement, the researcher’s equivalent of striking gold. Since then hundreds of these individuals,
now in their late life, have been followed up five times and have been measured with cognitive
tests, brain scans, genetic markers and much more.  have been able to utilise this unique
resource to see how frailty changes and test which factors influence change. So far I have tested
one factor: inflammation. Our findings showed that inflammation is associated with higher rates
of frailty over time but that the way in which you measure frailty can affect this association. My
next step is to continue exploring frailty in the Lothian Birth Cohort 1936 and try to work out
which factors have the biggest impact of frailty risk. I hope that by doing this we will be able to
improve the ability of detecting frailty risk at an early stage.

Research Highlight
. Completing two research papers that are now under consideration for being published.
. Gaining a better understanding of statistical modelling and analysis.
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Public Engagement

e Joining a group of neuroscientists to meet with screenwriters from the Edinburgh
International Film Festival and discuss ideas that could translate to film/TV.
e Helping run a science class with the Midlothian Science Festival.

e Creating an online interactive learning module about dementia lifestyle interventions

(accessible from: bit.ly/BrainHealthEd):

Dementia
Prevention

Micro-Module —

0% COMPLETE

v INTRODUCTION

Introduction O

¥ WHAT IS NEURODEGENERATIVE

DISEASE? What is dementia?
Dementiais an umbrella term for a group of brain symptoms which
= Whatis Neurodegenerative N A usabralin dorin Wwed 0 descritie
Disease? 9/

result in an impairment in cognition (skills of memory, thinking &

behaviour) and function (the ability to perform everyday activities

Lesson 1 Quiz l independently)
As we age, our risk of dementia increases. However, dementia is
¥ DETECTING NEURODEGENERATIVE ALZHEIMER'S "
DISEASE not a normal part of ageing
3 ruor:;:v!‘h;::"l The symptoms of dementia can be caused by a range of

Detecting Neurodegenerative

Disease neurodegenerative diseases

Lesson 2 Quiz

e Helping to run a cognitive assessment course at the Alzheimer’s Disease Research
Methodology Summer School run by University of Edinburgh Dementia Prevention.
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Anna Bryan

MSc Student (Scholarship from the

St. Andrew’s Society of the State of New York)
September 2019—Present

Supervisors:
Dr Katie Overy (Music)
Dr Tom Russ

SAINT ANDREW'S SOCIETY

OF THE STATE OF NEW YORK
Research Summary
Anna is an MSc student in the Reid School of Music, studying music and dementia. For her
master’s project, Anna will be doing an ethnographic exploration of the use of music in nursing
homes in Edinburgh. She will be observing what music is present and in what format, as well as
who is being exposed to this music and who is initiating it. Anna will also be conducting
interviews with the staff, volunteers, and family members of residents to learn more about their
own perceptions of music and its usefulness for patients with dementia. This research will
provide a detailed depiction of how music inhabits the space of dementia patients in these
nursing homes, as well as contribute to the literature relating to the barriers and facilitators for
music intervention implementation. [As with many projects, this plan is having to be modified
following the social distancing regulations in response to COVID-19.]

Research Highlight

I am looking forward to attending “The Vascular Brain — Eurolife PhD course” at the Centre for
Molecular Medicine, Karolinksa Institutet, Stockholm in May this year. [It is now taking place
through videoconference rather than face-to-face.] This is what the course will be about:

“Brain function depends on constant supply of glucose and oxygen from blood vessels. Efficient
communication between neural cells and vessels is essential for correct brain function and relies
on selective transport of nutrients across the blood-brain barrier. Brains are particularly
vulnerable to dysfunction of blood flow and loss of barrier properties which can lead to
dementia and neurological disease. The purpose of the course is to deepen the understanding of
concepts underlying cerebrovascular development, cell signaling, imaging methods and vascular
contributions to neurodegenerative diseases.”

Public Engagement

In February 2020, Anna represented ASDRC on a panel discussing music and dementia at the
Edinburgh Wellbeing Festival, along with representatives from Playlist for Life and Music for
Dementia 2020.

Anna also co-organizes a music and dementia reading group that meets monthly in the Reid
School of Music.
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Stephen Foster

Higher Trainee in Old Age Psychiatry (NHS)
Alzheimer Scotland Research Affiliate
August 2017—Present
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for
Scotland

Research Summary

I am an ST6 trainee in Psychiatry of Old Age and I am currently based in the Older Adults
Mental Health Service, NHS Fife. I work within a memory clinic setting providing assessments
for patients with suspected dementia. I also provide input to our acute inpatient assessment unit
at Stratheden Hospital (Muirview Ward).

Alongside colleagues, I am in the process of completing a systematic review into the use of a
particular type of drug — 5-HT'6 antagonists — in dementia. Several years ago these compounds
received considerable pharmaceutical interest following the results of preclinical studies that
suggested that they might be helpful in improving cognition (thinking skills). Unfortunately
many subsequent clinical trials failed to show a similar beneficial effect. However, by gathering
all available results (both published and unpublished) and combining these statistically in a meta-
analysis, we hope to clarify whether there may be a treatment effect within specific subgroups
which might warrant further exploration.
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Duncan Gray

Higher Trainee in Old Age Psychiatry (NHS)
Alzheimer Scotland Research Affiliate
August 2017—Present
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Research Summary

I am a final year Old Age Psychiatry Trainee (ST6) working in the Scottish Borders. I provide
support for patients with Dementia in both Community and Inpatient settings, and am currently
the Responsible Medical Officer for patients on the Dementia Assessment and Treatment ward
at the Borders General Hospital in Melrose.

I am currently involved in conducting two systematic reviews of the scientific literature The
first I have undertaken with Dr Stephen Foster and is looking at whether there is evidence for
the use of 5-HT6 antagonists in dementia. We are now embarking on the meta-analysis to
combine these data and hope to publish this later this year. This is potentially an opportunity to
identify another group of drugs to support patients with dementia.

The second systematic review is looking at whether there is a difference in the risk of
developing dementia depending on whether you reside in a rural or urban area. I am supporting
Dr Katherine Walesby with this.
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Meroe Grove

Higher Trainee in Old Age Psychiatry (NHS)
Alzheimer Scotland Research Affiliate
August 2017—Present
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Research Summary

[ am completing a systematic review investigating the side effects of antipsychotic medication in
people over the age of sixty five years. This topic was important for me to as I work as an Old
Age Psychiatry registrar and we regularly use antipsychotic medication for patients who
experience hallucinations, trouble with their mood, or distress related to dementia. We know
that this type of medication can cause irregular heart thythms and other heart complications but
when I looked for research about using these medicines for older adults, there was no clear
guidance about side effects particular to this age group. As a result, I am compiling the
information from available research to inform our understanding of the risk and benefits when
prescribing and to enable us to provide better quality information to patients so they can make
informed choices about their care.
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Carol Sherriff

Higher Trainee in Old Age Psychiatry (NHS)
Alzheimer Scotland Research Affiliate
August 2014—Present
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Research Summary

I am an old age psychiatry trainee working in NHS Lothian. My post does not offer much time
for research however since last year I have been contributing to the Lothian Birth Cohort 1936
(LBC1936) study. I will be screening wave 6 participants by examining their electronic medical
records to identify people who may have dementia prior to invitation for testing.

Publication

I am interested in non-pharmacological alternatives for the treatment of behavioural and
psychological symptoms of dementia. I completed a systematic literature review to establish
whether music therapy improved neuropsychiatric symptoms in patients with delirium and/or
dementia in the general hospital environment. Music therapy was feasible in this setting and had
a positive effect on some neuropsychiatric symptoms. However there was no published
evidence for the use of music therapy in the treatment of neuropsychiatric symptoms in the
general hospital.

Sherriff C, Matthews J, Reynish EL, Shenkin SD. Music therapy for neuropsychiatric symptoms
in the general hospital: a systematic review. Music and Medicine 2017; 9 (4) 217-226.
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Lucy Stirland

W @stirlandia

Higher Trainee in Old Age Psychiatry (NHS)
Alzheimer Scotland Research Affiliate
August 2015—Present
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Research Summary

I'm a psychiatrist doing specialist training in the care of older people. For the last three years,
I've been doing a PhD (the PsySTAR programme, funded by the Medical Research Council and
the Medical Research Foundation) studying people who have several conditions (multi-
morbidity). I was interested in their mental health and whether we could predict if they would
get dementia. I used information from two dementia research studies and from NHS records.
Overall, people with many conditions were more likely to be depressed. There weren’t clear
links between having lots of conditions and having test results that might predict dementia. This
means that it is important for health workers to look out for depression in people who have lots
of other conditions. These people are also likely to get dementia.

I'll continue my research by looking at NHS prescription records (for everyone in Scotland
over the age of 50 years) to see if certain medicines are linked with dementia. The NHS has a
very large amount of information but doesn’t hold much detail. I'll also study the Lothian Birth
Cohort 1936 which is smaller but contains the results of detailed memory and depression tests.

I'm currently applying to the Scottish Government Chief Scientist Office for a Clinical
Lecturer post, but the application process is in limbo due to COVID-19.

Research Highlight
My research highlight of the past year was passing my PhD viva examination in March 2020.

Publications

1. Stirland LE, Gonzalez-Saavedra L, Mullin DS, Ritchie CW, Muniz-Terrera G, Russ TC.
Measuring multimorbidity beyond counting diseases: systematic review of community and
population studies and guide to index choice. BMJ. 2020; 368: m160.

2. Stirland LE. “Chapter 17: Medication and Dementia.” In: Jackson GA, Tolson D (Eds)
Textbook of Dementia Care: An Integrated Approach. London: Routledge, 2019
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Georgina Weatherdon

Higher Trainee in Old Age Psychiatry (NHS)
Alzheimer Scotland Research Affiliate
August 2019—Present
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Research Summary
I currently have one half day research session per week as part of my Old Age Psychiatry clinical
training. This has been an excellent opportunity to enhance my research skills and contribute to
two key research projects. I am currently conducting a systematic review looking into cardiac
complications of patients over the age of 65 on antipsychotic medication with my colleague, Dr
Meroe Grove. This is a review of the literature looking at the rate of heart problems associated
with the use of antipsychotic medications in older adults. We hope this will inform future
clinical guidelines regarding heart monitoring for older adults on antipsychotic medication for
which there are no current specific guidelines. We have had our systematic review accepted by
PROSPERO (www.crd.york.ac.uk/prospero/, an international database for registered
systematic reviews,) and completed our database searches. We are now at the stage of
commencing our data collection by going through all the records returned from these searches.
I am also assisting with Wave 6 of the 1936 Lothian Birth Cohort. This is a follow up study of
the Scottish Mental Survey of 1947 looking at childhood intelligence. The aim is to examine the
distribution and causes of cognitive ageing in this population. I am screening medical records for
all participants to establish diagnoses of dementia/cognitive impairment along with my
colleague Dr Carol Sherrift. Unfortunately due to the current COVID-19 situation this research
has been postponed temporarily. However I am excited to be involved in such an important,
world-renowned study in the future.
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Collaborations and External Funding

We are now recognised as a Centre with substantial expertise in clinical dementia research,
particularly epidemiology, and close links with NHS clinical services and the NHS Research
Scotland Neuroprogressive and Dementia Network (formerly the Scottish Dementia Clinical
Research Network). Thus, we are occasionally approached by other academics within the
University and elsewhere to support or join their applications for grants and fellowships relating
to dementia. In the last year we have supported applications from:

e Engineering within the University of Edinburgh (Wellcome Trust — unsuccessful;
resubmitted to Alzheimer’s Society and the Engineering and Physical Sciences Research
Council, EPSRC)

e An early career researcher at Heriot Watt University (Wellcome Trust — unsuccessful;
resubmitted to the ] Macdonald Menzies and the Sir Halley Stewart Trusts

e A senior researcher at Strathclyde University (Alzheimer’s Research UK)

e An early career researcher at University College London (Sir Henry Wellcome
Fellowship — decision awaited)

e Swedish colleagues from Karolinska Institutet (Stockholm) and Jonkoping University to
add our epidemiological and geographical expertise to their five year 37,205,106 SEK
(£2.97 million) bid to the Swedish Riksbanks Jubileums Fund entitled “Participation and
change in old age: Differences in Evolving Life-experiences at Transitional Ages
(DELTA). Identifying causal factors and strategies to promote participation”

We have welcomed a number of externally-funded PhD students into the Centre, including
studentships funded by Age UK, Alzheimer’s Society the Economic and Social Research Council,
the Royal College of Psychiatrists and the Masonic Charitable Foundation, and Wellcome Trust.
We continue to work closely with the Lothian Birth Cohort studies with many of our students
and staff both using the data as researchers as well as contributing to the follow-up of this
internationally-renowned study, principally in identifying participants (who are now in their
mid-80s) who have developed dementia through reviewing their NHS records (for which they
have given permission), linking them with broader electronic health records, and reviewing a
small number of people face-to-face.

Our work on air pollution and dementia — in particular our paper in Current Opinion in
Psychiatry (doi: 10.1097/YCQ.0000000000000480) entitled “Air pollution and brain health:

defining the research agenda” —which previously informed an Alzheimer’s Society report

(www.alzheimers.org.uk/for-researche eport-on-link-between-air-pollution-and-dementia)
has been further recognised by an invitation to join InSPIRE, a “newly emerging network of
twenty-two academics at fourteen UK universities, research centres and institutes. Its purpose is
to help establish the public health policy-research agenda on how PM2.5 and other priority air
pollutants impact cognitive health across the lifespan.” We were asked to contribute to a
workshop at the University of Durham which has had to be postponed.

Finally, we are pleased to be part of the Advanced Care Research Centre, a new £20 million
research partnership at the University of Edinburgh funded by Legal & General. This has only
recently been announced and the specific focus of this project has not yet been made clear.

nNteps: WWW.ed.aC.uUK/new 020/ collaboration-to-improve-life-ror-ageino-populatio
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Dementia Brain Tissue Bank

The Brain Tissue Bank continues to grow: we now have 117 donors, 48 of whom have provided
brain tissue. Given that the Brain Tissue Bank has now been in place for a number of years,
procedures are working smoothly and we continue to see its value with a fair proportion of
findings arising that were not suspected clinically during the donor’s life. This is highlighting the
importance of future research into ways of defining diagnoses more carefully. We remain, as
always, very grateful for all the support this invaluable resource receives.

We are currently reviewing all aspects of the process of donation, from our leaflets, through
recruitment, to the donation process after the potential donor dies. Informal feedback from
families has been that the process of donation has been a smooth one. We understand from
researchers who are using the brain tissue in their research that accessing the clinical data
collected before death to complement the information derived directly from the brain tissue is
not always straightforward and we are working with the Neuroprogressive and Dementia
Network, the Edinburgh Brain and Tissue Bank, and the Health Informatics Centre at the
University of Dundee to streamline this process as much as possible.

We are continuing to explore collaborations with the Dementia Research Institute (DRI) to
extend the Brain Tissue Bank to participate in specific projects, such as the human Alzheimer
disease atlas which is described on the following pages, reproduced from the DRI website.

Mapping the Alzheimet’s brain:
major new project to discover disease mechanisms

g

7

g

A new UK DRI initiative to create an ‘atlas’ of the brain at different stagesof 3 7 mﬂhon
Alzheimer’s disease is set to rapidly improve our understanding of the
processes that lead to people developing the illness. This will be the first time
that UK brain tissue resources have been coordinated on such a scale to study
Alzheimer’s disease pathology at every stage of the illness.

Very little is known about what causes Alzheimer’s disease, which

Around 33 million
people worldwide
have Alzheimer’s
disease

accounts for around two thirds of all dementia cases (around 33 million people worldwide).
There are still no treatments that can stop, slow or prevent it. Understanding the biological
mechanisms behind the disease is essential to finding ways to treat it.

Our Multi-’omics Atlas Project (MAP) will use an unprecedented range of advanced
techniques to examine tissue from eight different regions of the brain. The aim is to gain a much
fuller understanding of key cell characteristics, including what influences the genes of individual
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cells to be expressed, and the role of proteins and other factors on their function. The data
obtained will be combined with information gathered from microscopic examination of the
tissue, and with the medical history of each brain donor. Powerful new molecular imaging
technology will be used to examine subtle but important differences in cell types and their
relationships in the brain. From these data, scientists will be able to develop a better
understanding of how individual cells function and interact with their environment.

“Developing this resource for all researchers in the field gives us an
exciting and unique opportunity to work together to understand the
processes involved in Alzheimer’s disease.”

Dr Johanna Jackson, senior scientist at Imperial College London and
Scientific Project Manager for MAP

Working with Brains for Dementia Research, the UK Brain Banks Network and Alzheimer
Scotland Dementia Research Centre, our team will develop a tissue resource of carefully
selected, well-annotated and centrally managed brains with one hemisphere frozen and the
other prepared for microscopic analysis. Material from eight standardised sampling regions will
be studied, both at the level of the single cell and by observing multi-cellular characteristics. As
we establish the resource, we plan to tackle key, previously unanswered questions about tissue
quality that will help refine similar studies in future, including how time between death and
freezing of tissue impacts its quality, and what is the best measure of tissue quality.

All data and spatial information will be compared across different brain regions and at
different stages of the disease. By studying tissue at the early stage of illness, we hope to
determine the most optimal time to target the disease before widespread neurodegeneration
takes place. Efforts to target the late stages of Alzheimer’s disease have thus far proved
ineffective, and the field is now focusing efforts on developing therapies to be given as early as
possible to alter the course of the illness.

During the initial three-year pilot, we will study 12 brains of people who had Alzheimer’s at
different stages of the disease, and six brains of people without the illness. Eventually, we hope
to increase the number of brains studied to 48, to further enhance our understanding of the
disease process. The project is designed so that it can be extended to include new techniques as
they are developed, using the same set of donor brains, and to add new data to the existing
dataset. We hope that the study could eventually be expanded to map the pathology of other
neurodegenerative diseases.
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The UK DRI is putting £2 million behind the project, which will be managed by Dr Johanna
Jackson at our centre at Imperial College London, under the leadership of Professor Paul
Matthews. It has the potential to further our understanding of disease manifestation and
progression on an unprecendented level, thanks to the number of techniques being used
together, the number of brain regions being studied at different phases of disease, and the
rigorous approach to standardisation of tissue. Researchers worldwide will be able to access and
use the data, so facilitating new understanding of disease mechanisms, development of more
precise biomarkers, and the discovery of novel drug targets.

Dr Johanna Jackson, senior scientist at Imperial College London and Scientific Project Manager
for MAP, commented:

“Developing this resource for all researchers in the field gives us an exciting and unique
opportunity to work together to understand the processes involved in Alzheimer’s disease.
This greater understanding of the cell types involved in different brain regions at different
stages will not only further our knowledge and address unanswered questions about the
disease but will also inform drug discovery studies. This work is vital to gain more
information about a disease which has such a devastating effect on our ageing

3}

population.”

Professor Paul Matthews, UK DRI Centre Director at Imperial, commented:

“Alzheimer’s, like other neurodegenerative diseases, involves many complex interactions
between cells throughout the brain. There is much that we still don’t know about these
underlying mechanisms and their causes. Filling this knowledge gap is vital if we are to
find new effective treatments and approaches to slowing and preventing this devastating

illness.

“To truly understand what is going on when someone develops Alzheimer’s, we need to
map the interactions and mechanisms happening in different parts of the brain. Thanks to
recent advances in the fields of multi-‘'omics, imaging and computational methods, we are
now in a position to take huge leaps forward in understanding how and why Alzheimer’s

develops.”

Professor Bart De Strooper, Director of the UK DRI, commented:

“This project will enable us to understand Alzheimers disease in incredible depth. We will
be able to record all molecular changes that occur in the billions of cells in the brain with
unprecedented detail. I am particularly pleased by the extent of cooperation across the
scientific community that the UK DRI has been able to establish to achieve this
groundbreaking aim.”

The programme is the second in our series of Directors’ Strategic Initiatives, with the first
being a £2 million award for a gene therapy facility announced last year.

NLtps: 1Kd d K/NEWS-and-even MaAppINeg-tNe-alZzneimers-bdraim-

discover-disease-mechanisms Article published: 3 March 2020
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Research Output

Study of 300,486 individuals identifies 148 independent genetic
loci influencing general cognitive function

Article in Nature Communications, May 2018

Rare and low-frequency coding variants alter human adult height

Article in Nature, February 2017

Environmental risk factors for dementia: a systematic review

Article in BMC Geriatrics, October 2016

GWAS of 126,559 Individuals Identifies Genetic Variants
Associated with Educational Attainment

Article in Science, May 2013

KLB is associated with alcohol drinking, and its gene product -
Klotho is necessary for FGF21 regulation of alcohol preference

Article in Proceedings of the National Academy of Sciences of the
United States of America, November 2016

Cigarette smoking and thinning of the brain’s cortex

Article in Molecular Psychiatry, February 2015

Directional dominance on stature and cognition in diverse human
populations

Article in Nature, July 2015

Psychological distress in relation to site specific cancer mortality:
pooling of unpublished data from 16 prospective cohort studies

Article in British Medical Journal, January 2017

Genome-wide association meta-analysis in 269,867 individuals
identifies new genetic and functional links to intelligence

Article in Nature Genetics, June 2018

Genetic analysis of over 1 million people identifies 535 new loci
associated with blood pressure traits

Article in Nature Genetics, September 2018
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Attention
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Research Output

Associations of autozygosity with a broad range of human
phenotypes

Article in Nature Communications, October 2019

Smoking does not accelerate leucocyte telomere attrition: a meta-
analysis of 18 longitudinal cohorts

Article in Royal Society Open Science, June 2019

Predicting incident dementia 3-8 years after brief cognitive tests in
the UK Biobank prospective study of
500,000 people

Article in Alzheimer's & Dementia: the Journal of the Alzheimer's
Association, October 2019

Investigating the Relationship Between Type 2 Diabetes and
Dementia Using Electronic Medical Records in the
GoDARTS Bioresource

Article in Diabetes Care, August 2019
Association analyses identify 31 new risk loci for colorectal cancer
susceptibility

Article in Nature Communications, May 2019

The total number of publications on PubMed affiliated to ASDRC continues to grow (N=264):
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Centre members’ publications on PubMed
May 2019—Present (N=35)

Davies G, Lam M, Harris SE, Trampush JW, Luciano M, Hill WD, Hagenaars SP, Ritchie SJ, Marioni RE, Fawns-
Ritchie C, Liewald DCM, Okely JA, Ahola-Olli AV, Barnes CLK, Bertram L, Bis JC, Burdick KE, Christoforou A,
DeRosse P, Djurovic S, Espeseth T, Giakoumaki S, Giddaluru S, Gustavson DE, Hayward C, Hofer E, Ikram MA,
Karlsson R, Knowles E, Lahti J, Leber M, Li S, Mather KA, Melle I, Morris D, Oldmeadow C, Palviainen T, Payton A,
Pazoki R, Petrovic K, Reynolds CA, Sargurupremraj M, Scholz M, Smith JA, Smith AV, Terzikhan N, Thalamuthu A,
Trompet S, van der Lee SJ, Ware EB, Windham BG, Wright MJ, Yang J, Yu J, Ames D, Amin N, Amouyel P, Andreassen
OA, Armstrong NJ, Assareh AA, Attia JR, Attix D, Avramopoulos D, Bennett DA, Bohmer AC, Boyle PA, Brodaty H,
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