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Abstract

Aims (i) To describe patient and public involvement (PPI) in a

network promoting research in dementia and neurodegenerative

diseases, in terms of activity at the different stages of the research

cycle and within the different levels of the research network. (ii) To

use case studies to try and answer the question: what benefits (if any)

does PPI in research bring to the research process?

Background PPI in health research is a central part of government

policy, but the evidence base underpinning it needs strengthening.

PPI allows exploration of feasibility, acceptability and relevance of

hypotheses, assists in the precise definition of research questions and

increases accrual to studies. However, the measurement of outcomes

is methodologically difficult, because the impact of lay researchers

may occur through team interactions and be difficult to untangle

from the efforts of professional researchers. Opportunities for PPI in

rapidly progressive diseases may be limited, and involvement of

people with marked cognitive impairment is particularly challenging.

Design (i) Description of PPI within the DeNDRoN network. (ii)

Case studies of three research projects which asked for extra help

from centrally organized PPI.

Results PPI in research projects on the DeNDRoN portfolio may

function at different levels, occurring at project, local research

network and national level. Case studies of three research projects

show different roles for PPI in research and different functions for

centrally organized PPI, including contribution to remedial action in

studies that are not recruiting to target, solving problems because of

the complexity and sensitivity of the research topic, and linking

researchers to PPI resources.

Discussion The case studies suggest that centrally organized

PPI can have �diagnostic� and remedial functions in studies that are
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struggling to recruit and serve as reinforcement for study-level PPI in

the complex and sensitive research topics that are typical in neuro-

degenerative diseases research. PPI may be actively sought by

researchers, but the infrastructure of PPI is not yet so widespread in

the research community that lay researchers are easy to find; a cen-

trally organized PPI resource can assist in this situation.

Background

Patient and public involvement (PPI) in health

research is a central part of government policy1

and may be viewed in many situations as an

ethical requirement, but there is only a scanty

research literature on the best methods to

involve patients and the public in health

research2 and the evidence base underpinning

PPI needs strengthening.3

Research in cancer treatments appears to have

the longest tradition of formally managed PPI.

Thornton4 argues from experience of working in

a PPI group in cancer studies since 1995 that the

benefits of PPI in the research process outweigh

the disadvantages and discusses the evidence

from other studies that supports this conclu-

sion.5,6 PPI allows exploration of feasibility,

acceptability and relevance of hypotheses, assists

in the more precise definition of research ques-

tions and increases accrual to studies, in cancer

research.7 The Alzheimer�s Society�s Research

Network panel recruits people with dementia,

and carers who set research priorities, prioritise

and comment on grant applications sit on grant

selection panels, monitor on-going projects

funded by Alzheimer�s Society and tell others

about the results of research.8

Those involved in PPI need to address

uncertainty about the effectiveness of interven-

tions and so need to develop a �professional�
detachment despite their personal experience of

disease. According to Thornton,4 the success of

PPI in cancer research is because of its consti-

tution as a working component of research with

a collaborative ethos, not an advocacy group.

In a narrative review of seven case studies of

PPI in the design stage of research, Boote et al.9

summarized the contributions of PPI as: review

of consent procedures and patient information

sheets; suggestions about important and

appropriate outcomes; review of the acceptabil-

ity of data collection procedures; and recom-

mendations about the timing of entry to the

study and of follow-up. The authors of this

review noted that funding was needed at the

design stage to allow PPI to have an impact and

that this was problematic because obtaining

research funding depended on the quality of the

design. The only study that they could identify

which tested the effect of PPI had negative

findings, but the input of PPI was modest and

restricted to modification of an information

document.10

In an account of patient participation in

research about spinal cord injuries, Abma11

describes the conditions necessary for effective

PPI and the barriers that PPI lay researchers

must overcome. The effectiveness of PPI

depends on the development of a dialogue

between research stakeholders, among whom

there will be agnostics and adversaries as well as

advocates.12 This in turn requires time planning

favourable to patients and public representatives

and attention to diversity among them. For their

part, professional researchers need to approach

PPI in a spirit of openness, respect, inclusion

and engagement. Barriers to effective dialogue

include conflicting timeframes and expectations,

different languages (personal experience vs.

scientific objectivity) and subtle processes of

exclusion of PPI researchers. Abma notes

tendencies for researchers to challenge the

competency of patients involved in research and

to prescribe their behaviour (particularly in

requiring scientific detachment), and perceived

the development at times of a sense among PPI

lay researchers that they are �betraying� their

constituency. Because PPI in research is always

situated in specific practices, assumptions, atti-
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tudes, norms and beliefs, research should focus

on concrete examples of cases in specific settings.

One such case study of a PPI project over a 5-

year period concluded that long-term, sustain-

able public involvement in research is possible,13

but it reported the processes of engagement

rather than the outcomes for research studies.

The measurement of outcomes is methodologi-

cally difficult, because lay researchers function

within a team and their impact may occur

through team interactions and be difficult to

untangle from the efforts of professional

researchers or research managers. In some

studies, there may be different levels of PPI,

some recruited by the study teams as contribu-

tors to the initial proposal for funding and some

operating through the research network that

supports the study. Attributing effectiveness to

each level may not be easy.

This paper describes the extent of PPI in

research within the Dementias and Neurode-

generative Diseases Research Network (DeN-

DRoN), in terms of PPI activity at the different

stages of the research cycle and within the dif-

ferent levels of the research network. It focuses

particularly on the roles that can be played by

central organization of PPI, as distinct from

project- or locality-level PPI. The paper includes

three case studies in which centrally managed

PPI was called on to assist three research studies

conducted within the network. In our opinion,

these case studies do show how PPI can alter

both the processes and outcomes of studies.

DeNDRoN is a UK-wide initiative that aims

to improve the speed, quality and integration of

well-designed clinical research in dementias,

Parkinson�s disease and other neurodegenerative

diseases. It has been funded by the Department

of Health as part of the National Health Service

(NHS) National Institute for Health Research.

It is committed to promoting PPI in research.

DeNDRoN is organized as a managed network

of seven local research networks (LRNs) directly

covering approximately 65% of the population

of England. It has a coordinating centre which

includes a PPI organizer and clinical study

groups (CSGs) of experts in the neurodegener-

ative diseases within its research remit. Research

studies (commercial and non-commercial) are

�adopted� by DeNDRoN Coordinating Centre

after an assessment of feasibility and offered to

LRNs as appropriate. The LRNs decide whether

the study can be carried out in their locality,

given their research capacity (number of

researchers, current research workload), and are

encouraged to have a balanced portfolio of

studies that reflect the disease range of DeN-

DRoN, different methodological approaches

(trials, observational studies) and the proportion

of commercial to non-commercial funders.

Processes and methods

Patient and public involvement

The infrastructure of PPI

PPI in DeNDRoN is organized both centrally

and locally. The national coordinating centre

hosts a PPI working group and a PPI forum.

The seven LRNs also organize PPI panels to

support research projects undertaken locally.

The main aim is to ensure that the views and

perspectives of people affected by the disorders

inform DeNDRoN�s work in all stages of the

clinical research process, both locally and

nationally.

The PPI working group is comprised of

representatives of relevant medical research

charities (including the Alzheimer�s Society,

Parkinson�s UK, the Motor Neurone Disease

Association and the Huntington�s Disease

Association), lay people affected by the disor-

ders, experts in involving lay people in research,

and DeNDRoN LRN managers. It oversees the

PPI programme, provides the strategic lead both

locally and nationally, meets three times per year

and has a membership of 19.

PPI panels are convened in each of DeN-

DRoN�s Local Research Networks (LRNs) for

patients, carers and other lay people in each

region to have an input into the management

and delivery of the research portfolio, in addi-

tion to lay representation in LRN steering

committees.

The PPI forum is the national gathering of all

the lay representation on LRN PPI panels and
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on national committees such as CSGs, and all

other DeNDRoN lay colleagues. Its function is

to share experience and knowledge, and to

inform DeNDRoN�s mission to improve clinical

research delivery for the benefit of patients, ca-

rers and the public. PPI members are recruited

mainly through national and local medical

charities and patient representative organiza-

tions, through research teams with past experi-

ence of PPI and through research-active

clinicians. They are supported by the national

coordinator and by local LRN staff with train-

ing in research methods and with individual

mentoring, and receive travel expenses and care

costs at the rates recommended by INVOLVE.

There are approximately 150 people registered

as members of the PPI Forum, most of whom

have, or have cared for a person with, a neuro-

degenerative disease.

Patient and public engagement with the

DeNDRoN research portfolio

PPI in DeNDRoN is designed to have an effect

on the research process at all of its stages, as

shown in Fig. 1.

Text in blue shows how PPI lay researchers

within studies influence study implementation.

Text in red shows where PPI organized through

the different structures within the DeNDRoN

network has an impact on research. Text in pink

boxes shows the role of the DeNDRoN Coor-

dinating Centre in promoting PPI throughout

the network. This role is the focus of the fol-

lowing case studies.

Case study methodology

Case study methods are appropriate when

investigators desire or are forced by circum-

stances to define research topics broadly, to

cover contextual or complex multivariate con-

ditions and to rely on multiple sources of evi-

dence.14 They enable researchers to understand

emerging problems and their practical solutions

in the system under study, and gain insights that

are potentially profitable in optimizing future

development and policy advice.15 Case studies

can be exploratory, descriptive or explanatory,

and findings from explanatory case studies can

be amassed for cross-case analyses. The all-

encompassing feature of a case study is its focus

on a single phenomenon within its real-life

context.16 Explanatory case studies can suggest

important clues to causal relationships, but not

with the certainty of true experiments. In the

Figure 1 Patient and public involvement in DeNDRoN and the INVOLVE research cycle.
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situation of the DeNDRoN research network,

which is actively encouraged to promote PPI in

all research activities, the question researchers

want to answer is: what benefits (if any) does

PPI in research bring to the research process?

In attempting to answer this question, we

report here three examples of how the DeN-

DRoN Coordinating Centre has helped with

PPI in individual studies, when asked to do so.

One example (RESULT) is a study reviewing

aspects of long-term neurological conditions.

The other two are drug studies, one around

dementia in Parkinson�s disease (MUSTARDD-

PD) and the other concerning Alzheimer�s
disease (DOMINO-AD). The reasons for DeN-

DRoN Coordinating Centre�s PPI work for each

study varied. Two of the study teams approa-

ched DeNDRoN asking for help with PPI in

the development stage, but the first discussed

here (DOMINO-AD) was an established study

where DeNDRoN Coordinating Centre became

involved at the request of the LRNs and the

study�s chief investigator when recruitment

proved slower than desired in some areas.

Case studies

DOMINO-AD – donepezil and memantine in

moderate to severe Alzheimer�s disease

DeNDRoN Coordinating Centre asked our

LRNs to suggest on-going studies where PPI

ideas might help with overcoming any challenges

to meeting recruitment targets, and DOMINO-

AD was one such identified. This large clinical

trial recruits people with Alzheimer�s disease

who have been taking donepezil but have

reached the point where NICE guidance would

mean they would have to stop treatment. It

investigates the benefits of an extra 12 months of

treatment with donepezil, or memantine, or a

combination, or placebo. DeNDRoN Coordi-

nating Centre decided to organise two PPI focus

groups to explore why, in some areas, recruit-

ment rates had been below what was hoped.

Outcome

The two PPI focus groups were facilitated by

staff in South West DeNDRoN and East Anglia

DeNDRoN Local Research Network (LRNs)

with a total of 27 patients with mild cognitive

impairment, carers of patients with dementia,

and two patients without direct dementia-related

experience but with motor neurone disease and

Parkinson�s disease.
The discussions identified a range of key issues

which were affecting the level of recruitment to

DOMINO-AD and specific ideas which could be

useful in boosting recruitment. These included

engaging with patients� and carers� perceptions
of risks around stopping donepezil to join the

study. The study was seen as potentially �inviting
unnecessary disruptions� at a particularly diffi-

cult stage of the illness. Fatigue and time pres-

sures for carers was also identified as potential

barriers to retention in the study, with ideas for

making research study visits a more positive

experience for carers.

Direct causal evidence of particular focus

group ideas impacting on recruitment to

DOMINO-AD is not easy to identify, but Fig. 2

shows that the relative recruitment rates went up

significantly within these two LRNs following

the focus groups, in comparison with all other

DeNDRoN LRN recruitment patterns for the

DOMINO-AD study.

4

41

Patients recruited from start of DOMINO-AD
study up to time of focus groups (Sept 2008)

East Anglia &
South West LRNs

All other
DeNDRoN LRNs

36

119

Patients recruited after time of focus groups
(from Oct 2008 up until close of study)

East Anglia &
South West LRNs

All other
DeNDRoN LRNs

Figure 2 Numbers of patients recruited to DOMINO-AD study comparing Local Research Networks which held focus groups with

those which did not hold focus groups.
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One suggestion made by the East Anglia focus

group was to promote the study more effectively

in primary care and to make GP referrals of

patients into the study easier, by informing

practices of the study and inviting them to

engage with the research team and identify

potential participants. This had a positive

impact on East Anglia LRN�s efforts to increase

local awareness, confirming that there would be

patients who would want to participate.

Figure 3 shows that DOMINO-AD recruit-

ment in East Anglia LRN was struggling before

the focus group. The discussions in the group

encouraged researchers that committing

resources to the lengthy processes of developing

links through the Primary Care Research Net-

work (PCRN) would bear fruit, and the Figure

shows that rolling out the Primary Care

recruitment clearly boosted levels.

MUSTARDD-PD – multicentre UK study of the

acetylcholinesterase inhibitor donepezil in early

dementia associated with Parkinson�s disease

This study evaluates the effectiveness of do-

nepezil in the management of people with mild

dementia associated with Parkinson�s disease. Its
outcomes will inform prescribing policy for the

use of these agents in this condition will also

make a significant contribution to removing

uncertainty regarding clinical effectiveness and

reduce variability in the use of �anti-dementia�
drugs in this context. The study has two lay

researchers on its steering group, who identified

study issues needed exploration in more depth,

particularly appropriate and sensitive ways of

broaching the topic of dementia with patients

with Parkinson�s disease. DeNDRoN Coordi-

nating Centre was asked for support in widening

the discussion about these issues.

There is an expectation in DeNDRoN among

patients and carers on LRN PPI �panels� that
they will become progressively more involved in

study-specific research tasks, such as advising in

the developmental and implementation phases

of studies. This opportunity was taken to use the

development of patient information sheets as a

training opportunity for PPI representatives that

could also help the research team improve its

documentation for the trial. Therefore, with the

agreement of the MUSTARDD-PD study team,

DeNDRoN LRNs circulated the draft Patient

and Carer Information Sheets to individual

members of LRN PPI patient ⁄ carer panels.

Outcome

Fifteen PPI panel members in LRNs across

DeNDRoN responded to the request to review

the MUSTARD-DD patient information sheet.

These reviewers did not all necessarily have
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Figure 3 The impact on number of patients recruited to DOMINO-AD in the East Anglia LRN when rolled out to General Practices

with the support of the Primary Care Research Network (PCRN).
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personal experience of Parkinson�s disease but

also included others who offered perspectives of

dementias from their patient or carer experience.

They focused on whether the language used to

introduce the subject of dementia to patients

with early Parkinson�s disease was appropriate.

There was consensus that the word – and topic

of – �dementia� raises anxieties. PPI reviewers all
felt that it was important that someone would

take time to talk it through these anxieties fully

with PD patients who were considering entering

the trial. The dominant view was that �dementia�
has a different meaning to the medical profes-

sion, with less serious symptoms, from the fre-

quent public perception of more serious and

advanced symptoms. So the recommendation

was that the word �dementia� should be used less

and be replaced by terminology which pertained

to the range of potential symptoms and signs,

was more sympathetically worded, and encom-

passed differing aspects of the problem. One PPI

reviewer put it in these terms:

The medical profession uses a catch-all phrase of

Dementia to cover a range of, often slowly pro-

gressing, mental conditions. There are several

neurodegenerative conditions where, over a period

of time, whatever physical symptoms are present,

there may also be some mental symptoms. These

can include one, or any number of some degree of

memory loss, muddled thinking, impaired judg-

ment, impaired ability to think abstract thoughts,

personality changes, slowness of thought process,

etc.

Although to the lay person the very word dementia

can be emotive and have negative connotations,

often these symptoms are very mild, and remain so

for many years. It is these very mild symptoms that

the MUSTARRD-PD study is seeking to investi-

gate, as applicable to Parkinson�s Disease.

In addition, the lay PPI reviewers identified

problems that were unrelated to the study�s
disease focus, including the use of language,

characterization of risks and the potential bur-

den of assessments. One reviewer said:

The consent forms are incomprehensible…the

sentence length is breathtaking�.

Questions of risk classification included the

risks of discovering previously unknown

problems during CT scanning that would affect

participants� ability to obtain insurance, and the

real meaning of �small risk� when used to describe

blood sampling. The effect of lengthy visits to

clinics (six, of about 2 h�s duration) on impaired

participants was questioned, and the implica-

tions for retention in the study were noted.

Organizing face-to-face meetings was not

attempted because of time considerations,

patient mobility restrictions and the wide geo-

graphical spread of the LRNs; therefore, we

asked lay members to comment individually. As

a result, suggestions sometimes appeared con-

tradictory and differences in recommendations

had to be resolved by the research team

(including its own PPI representatives).

Although some of the key terminology in the

patient information sheets is constrained by the

formats encouraged by ethics committees, the

study team reported back to DeNDRoN Coor-

dinating Centre that many suggestions made

were valid and constructive and that they would

be making changes to their documents as a result

of the consultation process.

RESULT – review of epidemiology and service

use in rare long-term neurological conditions

The RESULT study is studying service provi-

sion for people with rare long-term neurological

conditions, to inform the implementation of the

National Service Framework for Long-Term

Neurological Conditions. Specifically, the study

focuses on people with motor neurone disease,

Huntington�s disease, multiple system atrophy,

dominantly inherited ataxias, progressive

supranuclear palsy, post-polio syndrome and

Charcot–Marie tooth disease. This study aims to

investigate the current provisions of care and

treatment and how they could beneficially

change. Among many other aims is to provide

detail of care management such as the timing of

referral, drug history, access to rehabilitation

and palliative services. This information will be

available by population group, enabling break-

down by age, sex, ethnicity and locality. Full

details at: http://www.ltnc.org.uk/research_files/

RESULT_study.html, accessed 26 August 2011.
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The study team had already budgeted in the

research proposal for PPI to be �an integral part

of all stages of the project�. They approached

DeNDRoN asking for support in forming a

reference panel of patients, carers and others to

oversee the study.

Outcome

DeNDRoN Coordinating Centre succeeded in

identifying and inviting lay people (and organi-

zations where relevant) to take part in the ref-

erence panel. Members of the DeNDRoN PPI

forum suggested ideas for the panel�s remit,

including the potential for the panel to exist as a

�virtual� group in which not all members would

necessarily meet face-to-face but instead use the

DeNDRoN section of the National Institute for

Health Research Portal as a forum for commu-

nication. In the first stage of the RESULT study

user-led consultations were organized by email

and electronic discussion, but also through

interviews with people whose disease (for

example, motor neurone disease) limited their

participation. These consultations were designed

to prioritise those aspects of the course and

consequences of neurological disease that should

be captured in the study. Members of the PPI

reference panel of RESULT also contributed to

designing a systematic review of literature and

available data, reviews of GP records and hos-

pital databases, and economic modelling of

disease progression and cost at different stages.

PPI representatives had a significant role in

the final stage of the study. A questionnaire was

developed with help of the patients and carers on

the reference panel, and approved by an ethics

committee, which allowed lay people to review

the intended outcomes of studies, dissemination

plans and implementation strategies. Posters,

including one entitled �The Delphi technique to

identify service user priorities in rare neurologi-

cal conditions�, were disseminated, and a future

programme of studies was designed.

The RESULT project has demonstrated that

the model of PPI championed by DeNDRoN

can be applied to a whole research process,

engaging with people whose neurological disease

in many circumstances impairs involvement.

Involvement in this study has also been very

helpful to DeNDRoN, because it has high-

lighted the need for clarity about where the

responsibility lies for PPI activities in specific

studies. For example, what help and guidance on

PPI can study teams expect from research net-

works before and after adoption? Which PPI

tasks should rest with the study team itself,

which with the national coordinating centre of

the Research Network, and which with the

Local Research Networks where the study

delivery will take place? For example, what

training and on-going support should research

networks to provide for PPI volunteers identi-

fied for a specific study?

Discussion

Staniszewska, reviewing studies of PPI in

research, describes PPI as complex, diverse, rich

but also conceptually muddled and theoretically

poor, with sparse impact data. She calls for

consistent terminology in the reporting of PPI,

with descriptions of what works for whom, and

in what circumstances.17

The three case studies presented here are

examples of how centrally managed PPI can

contribute positively to clinical research, in dif-

ferent ways. The benefits of PPI in these studies

were perceived positively by both research net-

work staff and researchers, as they solved

problems identified by the research teams

themselves. We argue that they allow us to ten-

tatively answer the question: what benefits (if

any) does PPI in research bring to the research

process? They also offer insights that are

potentially applicable to the future development

of and policy about PPI in research. In arguing

this we accept that case-to-case transfer,18

transferability19 and usability20 of findings from

case studies are dependent on the readers�
judgements, not ours.

In the DOMINO-AD study, lay researchers

were able to solve issues that were interfering

with expected recruitment. This is an example of

PPI used in a �diagnostic� way which allows

the causes of problems to be identified and

remedial action taken. It is possible that earlier
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contributions by lay researchers could have

averted these problems.

Because of the complexity and sensitivity of

the research topic, the MUSTARDD-PD study

required a wider input from lay researchers than

the PPI members of its steering committee could

give and is an example of how promoting PPI at

different levels may be helpful. Group discus-

sions with lay people might have been preferable

to individual feedback because they could

potentially produce a greater degree of consen-

sus and less diverse advice, but they require

more organization. This reinforces the need for

PPI planning at the early stage of study devel-

opment, especially to meet the challenges when

seeking involvement from people with mobility

problems. Longer-term evaluation will tell how

and whether PPI inputs have a beneficial impact

on study implementation.

The RESULT study is an example of the

limited penetration of the research community

by the PPI approach, because a research team

wanting extensive PPI input to gain maximum

involvement of patients in an epidemiological

study – a group of advocates of PPI – did not

have access �in house� to the expertise or

resources necessary.

These experiences demonstrated the com-

plexity of developing PPI in research. We sug-

gest that more specific written guidance is

needed to optimize the contribution of PPI in

clinical research at all stages from design to

implementation. Study teams may well have

unrealistic expectations of what help will be

available from research networks, in terms of

hands-on facilitation, �banks� of patients and

carers, expertise and resources. This guidance

should contain clear information about the level

of support that is on offer for study teams,

practical advice about PPI methods, and details

of the resources available. Practical advice about

PPI might include sending patient-facing study

information out for reviewing, running study-

specific focus groups, including lay members on

study steering committees and establishing lay

reference panels. Any guidance should include

advice on what resources will be needed. An

unresolved question, which these three examples

have highlighted, is whether involvement

expenses are a research cost and therefore pro-

vided from study grants, or a service support

cost and therefore provided by the LRNs.

The level of PPI input required by individual

studies may vary. Some projects may require

significantly enhanced levels as exemplified by

the RESULT study. Any group of people who

have gained such an in-depth knowledge of a

study over time will be well placed to review

study progress, look critically at problems that

arise, interpret findings, and generate ideas for

dissemination and for further related studies.

The RESULT study example has been useful in

highlighting the need for detailed guidance to

help determine the composition of PPI panels,

the remit of such panels, including managing

expectations, how the groups should be admin-

istered within research networks and study

teams as well as issues around training (who

does what), finance and payment.

An important question which arises in this

context is who should be involved in such

panels. This flows from whether the PPI

model aims at being highly representative of

those with direct disease-specific experience (as

in RESULT), or the prioritises factors such

as knowledge of clinical research generally,

expertise in patient advocacy, social issues or

ethical issues, even if they have no experience

with any of the identified conditions (as in

MUSTARD-PD). If it is the former model,

decisions are needed about the balance of

patients and carers, ethnic mix and the degree to

which to be representative of the relevant patient

organizations as well as patients or carers

themselves.

The contents of this paper are based on

experiences obtained during the first 4 years

activity of a UK research network on dementia

and neurodegenerative diseases (DeNDRoN).

The coordination of active PPI has presented a

particular challenge for DeNDRoN. A number

of issues have had to be addressed to enable

people affected by neurodegenerative diseases to

become more actively involved in the work of

the network. Although many of these issues cut

across all the diseases within the DeNDRoN
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remit, disease-specific issues also need to be

considered. Opportunities for PPI in rapidly

progressive disease may be limited. Involvement

of people with marked cognitive impairment is

particularly challenging, and carers of people

living with dementia have, in practice, been

much more involved in DeNDRoN discussion

groups. There are also challenges to overcome

with involving people with mobility and speech

problems.

Conclusions

Although it might be argued that neurodegener-

ative diseases raise unique disease-specific ques-

tions about PPI, we hope that the cases described

here demonstrate how centrally managed user

involvement can positively influence the devel-

opment and evolution of clinical research more

generally. PPI may have diagnostic and poten-

tially remedial functions in studies that are

struggling, while PPI operating at different levels

may help to carry out research in very sensitive

domains. The research environment is not so

saturated with experienced lay researchers that

professional researchers aware of the need for PPI

can easily obtain it.
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