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ARTICLE INFO ABSTRACT

Keywords: Background: Dementia clinics traditionally focus on diagnosis and post-diagnostic care. Awareness is increasing

Brain Health that attention to risk factors and their prevention also forms a key part of dementia management.

Dementia risk Objectives: To describe our Bristol Brain Health clinic including 1) Clinical pathway 2) Patient population 3)

Preve',ltaﬁve lifestyle intervention Patient experience 4) Evaluation in line with published gold standards.

CSF biomarkers . . . s . .. . .

Alzheimer’s disease Design/ setting: Observational, (longitudinal/retrospective) clinical cohort study of patients attending the North
Bristol NHS Trust’s Brain Health Service.
Participants: One-hundred and ten patients with mild cognitive disorders attending clinic between 2017- 2023.
Measurements: We collected data from medical records including clinical assessments, cerebrospinal fluid (CSF)
for biomarkers of Alzheimer’s Disease (AD), and a lifestyle questionnaire. Descriptive statistics were performed
and a clinic evaluation was carried out using recommendations from The European Task Force for Brain Health
Services.
Results: Average age was 63.9 years (SD: 11.2). 74 patients were male (62.8 %). The mean baseline Montreal
Cognitive Assessment (MoCA) score was 24.4 (SD: 3.6). 73 patients (66.4 %) received a preventative lifestyle in-
tervention with a review of risk and protective factors for dementia, and development of a bespoke risk reduction
plan. Commonly identified risk factors; low mood; n = 61 (55.5 %), hypertension; n = 54 (49.1 %), high choles-
terol; n = 42 (47.3 %), and hearing loss; n = 44 (40 %). CSF testing for AD was carried out in 38 individuals and
was positive in 17 cases. At last review, one fifth of patients had progressed to dementia. Most common diagnoses;
AD; n = 22 (20 %), Functional Cognitive Disorder; n = 16 (14.6 %), Vascular; n = 8 (7.3 %). Patient feedback
was good, with all responders recommending the clinic and more than three-quarters of patients being ‘extremely
likely” to. Clinic evaluation highlighted ‘Risk Assessment’ and ‘Personalised Intervention’ as brain health pillar
strengths. ‘Cognitive Enhancement’ was an area for further development.
Conclusions: Our patients had access to a range of cutting-edge, diagnostic assessments, in addition to a preven-
tative lifestyle intervention. Our population had a high rate of dementia risk factors and a heterogeneous range
of diagnoses. CSF biomarker testing was helpful for differentiating between those with early AD, and others with
a multi-factorial presentation. The attendance rates for our preventative intervention suggests patients are recep-
tive to taking a proactive approach to managing risk. This population merits further investigation and continued
targeting with preventative measures.

1. Background Disease (AD) pathology can be detected in people with no identifiable
symptoms, the earliest symptomatic stage described is Subjective Cog-

Dementia is one of the leading UK health demands and cases are fore- nitive Impairment (SCI) — a self-reported decline in cognitive function-
cast to rise to 1.4 million by 2040 [1]. The most common cause of De- ing in the absence of objective deficits on standard neuropsychological

mentia in the UK is Alzheimer’s Disease (AD) [2]. Although Alzheimer’s tests, with intact activities of daily living (ADLs) [3].This may progress
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to Mild Cognitive Impairment (MCI), which is characterized by objec-
tive memory deficits >1.5 standard deviations below normative values
on memory tests, and unimpaired activities of daily living (ADL) [4,5].
Patients often present to memory clinics at these early stages of the dis-
ease, prior to meeting criteria for dementia.

Historically, there have been limited therapeutic avenues available
to individuals at these earlier stages in the disease process [6]. Most
memory clinics have been primarily designed for people with signifi-
cant cognitive impairment [7]. Those with SCI and MCI are, however,
at increased risk of developing dementia compared to the general pop-
ulation [3-8]. They are also often more likely to have insight into their
difficulties than patients with dementia [9,10], and are generally moti-
vated to seek support with risk reduction and improving their cognition
[6].

It is estimated that up to 45.3 % of dementia cases could be pre-
vented by leading healthier lifestyles, with 14 modifiable risk factors
identified [11]. There is also growing evidence that lifestyle interven-
tions can improve cognition. The FINGER Trial demonstrated benefits
of a bespoke, multi-modal lifestyle intervention in slowing cognitive de-
cline in elderly adults at risk of developing dementia [12]. Targeting in-
dividuals at these earlier stages in the disease process could be important
for improving cognition, reducing the risk of dementia, and improving
quality of life.

Prodromal stages of AD are now becoming the focus for a new gen-
eration of disease modifying therapies (DMTs) such as monoclonal an-
tibodies, with the expectation that these treatments will have greatest
impact at the earliest stages of the disease process prior to irreversible
cerebral loss [13,14]. This places more emphasis on the need for clinical
services focused on early diagnosis and intervention, facilitated by the
advent of biomarkers [15,16].

Established in September 2017, The Bristol Brain Health Clinic was
one of the first to be set up in the UK. This clinical service was designed
for patients with mild cognitive syndromes including MCI and SCI. The
purpose of the clinic was to offer individual risk assessment, early diag-
nosis, preventative interventions, and research opportunities.

As brain health clinics (BHCs) are a relatively new phenomenon,
the European Task Force for Brain Health Services recently published
guidelines to support clinicians with service set-up [6]. Evaluation of
these novel services is important to assess cost effectiveness and clinical
impact.

1.1. Project objectives

1. Describe the clinic structure and interventions.

2. Summarise our patient population including demographics, co-
morbidities, and risk factors for dementia, including an exploratory
analysis of differences between people who were positive and nega-
tive for AD biomarkers.

3. Assess patient experience through use of questionnaires.

4. Evaluate the clinic in line with recommendations from The European
Task Force for Brain Health Services, highlighting areas for future
development.

2. Methods
2.1. Study design and sample selection

This study was an observational, clinical cohort study (longitudi-
nal/retrospective). All patients attending at least one appointment in
the BHC between September 2017 - August 2023 were included in the
study. Patients were retrospectively identified from clinical records.

2.2. Data source

This study utilised a range of data collected as part of routine clin-
ical assessments. Relevant data were extracted from NHS clinical sys-
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tems including Careflow Electronic Patient Record (Careflow EPR), ICE
(Integrated Clinical Environment), EDMS (Electronic Data Management
Service), and Connecting Care (GP Records).

2.3. Study measurements

Study measures included participant characteristics such as demo-
graphics, cognitive performance, prevalence of medical co-morbidities,
risk and protective factors for dementia, and CSF biomarker results. Pa-
tient outcomes such as diagnosis and follow-up time in clinic were also
reported, in addition to patient feedback and clinic evaluation.

2.4. Data analysis

Descriptive statistics were performed in Microsoft Excel (Version
2407). Means, standard deviations (SDs) and ranges were used to rep-
resent continuous measures. Counts and percentages were provided for
categorical variables.

3. Brain health clinic and interventions
3.1. Cognitive clinic pathway

Primary mode of entry to the BHC was with initial review from a
Consultant Neurologist in the NBT Cognitive Disorders Clinic (CDC).
The CDC is a specialist outpatient diagnostic service for neurodegener-
ative diseases and complex cognitive conditions with Consultant Neu-
rologist, Nurse Specialist, and Neuropsychology review. The CDC re-
ceives referrals from primary, secondary and tertiary care. Patient eval-
uation within the clinic includes serological testing, neuroimaging, and
access to CSF testing for biomarkers of neurodegenerative disease. Pa-
tients have a baseline cognitive assessment with The Montreal Cognitive
Assessment (a multi-domain cognitive screening tool used in clinic, with
a maximum possible score of 30) [17] and a neuropsychometry battery
devised by one of our Consultant Neuropsychologists.

Since 2022, patients and an informant (a carer, friend or relative)
completed clinical questionnaire packs sent out by post prior to their
appointment. Questionnaires measured sleep quality, functioning with
ADLs, neuropsychiatric symptoms and subjective perception of memory
difficulties. Sleep questionnaires included the Pittsburgh Sleep Quality
Index (PSQI) which measures 7 domains pertinent to sleep quality [18],
and the Epworth Sleepiness Scale (ESS), which measures severity of day-
time sleepiness possibly indicative of an underlying sleep disorder [19].
A score of >5 on the PSQI is indicative of poor sleep quality [18]. A score
of >11 on the ESS is suggestive of levels of daytime sleepiness possibly
indicative of an underlying sleep disorder [19].

Cerebrospinal fluid (CSF) biomarker testing for AD was offered
where clinically appropriate. CSF biomarkers were collected as per stan-
dard lumbar puncture procedure conducted in accordance with gold
standard clinical protocol. Analysis was carried out at the Neuroim-
munology and CSF Laboratory at University College London Hospitals
(UCLH). See supplementary information for further details of all clinical
investigations [20,21].

3.2. Research

The BHC is an active research site running several commercial and
academic trials. Since 2022, all patients attending the CDC/ BHC were
invited to participate in DREAMS-AD [22], an observational study us-
ing routinely collected clinical data to primarily explore relationships
between sleep and memory. A study invitation letter and participant
information sheet were enclosed in the questionnaire pack. If willing
to participate, patients were consented to the study at their clinic ap-
pointment. Additional research opportunities were also discussed if in-
terested, including opportunities to take part in Patient and Public In-
volvement (PPI), which is the foundation of our research programme.
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Assessment in Cognitive Disorders Clinic (CDC)
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A

Neuropsychology |
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7

Does the patient have mild cognitive symptoms (e.g. MCl or SCD) and is
agreeable to follow-up in BHC?

A

S

No
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Referral to Brain Health Clinic for medical review and/or Brain Health Lifestyle Intervention

Continue in CDC until discharge

A

| Has the patient progressed to Dementia? |

O
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.

Refer back to CDC

N=22

MCI -Annual follow-up +/- repeat neuropsychology for 4 years then discharge if stable

SCD -Follow-Up +/- repeat neuropsychology in 2 years and then discharge If stable

Continue follow-up in Brain Health Clinic:

Fig. 1. Patient pathway in the NBT Cognitive Disorders Clinic and Brain Health Clinic.
Note. The number of assessments in CDC (N= 1340) corresponds to the number of new patients seen in clinic between 2017 and 2023, thereby excluding DNAs and
cancellations.

4. The brain health clinic

Patients with mild cognitive symptoms (e.g.: subjective cognitive im-
pairment (SCI) but no objective cognitive impairment, or mild cognitive
impairment (MCI), were offered the opportunity for continued assess-
ment and follow up within the Brain Health Clinic. One patient with
dementia was exceptionally referred to the BHC for an interest in re-
search. This outlier has been included in the cohort for completeness.
See Fig. 1 for further details of patient pathway.

4.1. Clinician review in brain health clinic

Patients attended a 40-minute appointment with a medical clinician
to review cognitive symptoms and any changes in functioning in basic
and instrumental ADLs [23]. Patients were encouraged to bring an infor-
mant to their medical appointment who could provide collateral history.
Patients were actively screened for affective disorders, sleep disorders,
cardiovascular risk factors and other relevant factors. Medication lists
were also checked for potential cognitive side effects. Following review,
a referral could be made to other services to aid management of co-
morbid conditions if considered necessary e.g.: Sleep Clinic, Commu-
nity Mental Health Team, Primary Care review (e.g. For management of
cardiovascular risk factors). Time to follow up varied between patients
depending on clinical need (see Fig. 1).

4.2. Brain health lifestyle sessions

Patients were offered a one hour, 1:1 appointment with the Brain
Health Lifestyle Clinician. This was an evidence-based lifestyle interven-
tion informed by risk factors outlined in the 2020 Lancet Commission for
Dementia Prevention [24]. A questionnaire was used to record dementia
risk and protective factors for each patient which included smoking, al-
cohol consumption, nutrition, weight management, exercise, sleep, cog-
nitive and social stimulation, mental wellbeing, blood pressure, choles-
terol levels and diabetes risk. This information was used to formulate a
bespoke risk reduction plan with clear actionable steps aimed at optimis-
ing brain health. Relevant supplementary resources were also provided.
All patients were offered a one year follow up to review their progress.

4.3. Assessments

The majority of patients had standardised clinical assessment at first
presentation to the Cognitive Clinic. However, the BHC Clinician could
request further serological, neuroimaging and neuropsychological test-
ing as clinical need required.

Patient feedback was collected following their BHC appointment
with a questionnaire developed in house. Feedback was not collected
continuously throughout the 6-year period.
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Table 1

The Journal of Prevention of Alzheimer’s Disease 12 (2025) 100051

Brain health clinic population - baseline demographics (n = 110).

Demographics N (%) Mean (SD) Range Missing Data
N (%)

Age (Years) 63.9 (11.2) 37 -87

Sex

Male 74 (67.3)

Female 36 (32.73)

Education 13.2 (2.6) 9-20 1(0.9)

Ethnicity 32 (29.1)

White British 72 (65.5)

White — Any Other Background 1 (0.9)

White- Irish 1(0.9)

White — Any Other White Background 1 (0.9)

Asian or Asian British — Bangladeshi 1 (0.9

Asian or Asian British - Indian 1(0.9)

Black or Black British Caribbean 1(0.9)

MoCA Score 24.4 (3.6) 15-30 2(1.8)

Note. Age at first Brain Health Clinic appointment, and MoCA score closest to first BHC
appointment. Reasons for 2 excluded MoCAs 1) Telephone MoCA administered during
Covid-19 Pandemic (total score out of 22 instead of 30) 2) Unable to locate score on

medical records.

5. Results
5.1. Brain health clinic patient demographics

A total of 110 patients were seen in the BHC over six years. Group
demographics are detailed in Table 1.

6. Investigations performed
6.1. Neuroimaging

Neuroimaging was conducted in 109 (99.1 %) patients. One patient
self-discharged before a scan could take place. Patients underwent the
following neuroimaging; Magnetic Resonance Imaging (MRI); n = 90
(81.8 %), repeat MRI to determine the extent/ nature of any progression,
n = 26 (23.6 %), Computed Tomography (CT); n = 64 (58.2 %), repeat
CT; n=27 (24.6 %); Dopamine Active Transporter (DaT); n=10 (9.1 %),
Single-Photon Emission Computed Tomography (SPECT); n =7 (6.4 %),
combination of different types of scans; n = 54 (49.1 %).

6.2. MoCA

All patients completed at least one MoCA [25], although 2 patients
were excluded from analyses due to reasons stated above. The mean
group score of 24.4 falls within the MCI range [17,26] (see Table 1). It
is important to note that non-native English speakers, or patients with
an underlying diagnosis of a functional cognitive disorder, could return
lower MoCA scores despite preserved day-to-day activities of daily liv-
ing.

6.3. Neuropsychometry

Almost all of our patients completed at least once neuropsychological
battery (n = 108, 98.2 %), and 35 (31.8 %) had repeat neuropsycholog-
ical assessments.

6.4. CSF biomarkers

CSF biomarker testing was conducted in 38 (34.6 %) patients to un-
derstand the underlying cause of cognitive difficulties, and for the pur-
poses of diagnostic exclusion. Of these individuals, 17 (44.7 %) had pos-
itive biomarkers in keeping with AD.

6.5. Brain health lifestyle sessions

Brain Health Lifestyle sessions were attended by 73 (66.4 %) pa-
tients. Sessions were introduced in November 2019, therefore patients
seen in the early years of clinic did not have this option available to
them. Leaflets on reducing the risk of dementia were provided up until
this point instead. Of the patients who did not have the lifestyle inter-
vention (n =37, 33.6 %), the reasons for this were as follows: Discharged
before lifestyle intervention was available; n = 13 (35.1 %), declined in-
tervention; n = 4 (10.8 %), agreed to attend but never attended; n = 8
(21.6 %), patient disengaged with neurology service; n =1 (2.7 %), diag-
nosed with dementia prior to availability of intervention; n =5 (13.5 %),
reason unknown; n = 6 (16.2 %).

Since the introduction of this intervention, uptake has been high. Of
the patients who had the option of attending the intervention (n = 92),
73 patients (79.4 %) attended. Of those 73 who attended, 31 (42.5 %)
were followed up to review progress with previously given brain health
advice. Patients not followed up had either already been discharged, lost
to follow-up, or seen less than a year since their initial appointment.

6.6. Patient characteristics

The prevalence of cardiovascular Risk Factors in our population are
presented in Table 2.

Table 2 demonstrates that a high proportion of patients had cardio-
vascular risk factors e.g. high blood pressure, high cholesterol, levels,
diabetes, pre-diabetic, ex-smokers, overweight body mass index [27],
as well as drinking more alcohol [28] and exercising less than NHS rec-
ommendations [29].

6.7. Other dementia risk factors

The prevalence of previous head injury was n = 26 (23.6 %). Missing
data on head injury; n = 31 (28.2 %). At baseline, the prevalence of
affective disorders was as follows; low mood; n = 61 (55.5 %), anxiety;
n = 61 (55.5 %), co-morbid low mood and anxiety; n = 44 (40 %).
Twenty-eight patients (25.4 %) had no diagnosis of anxiety, depression
or Functional Cognitive Disorder (FCD).

Sleep quality was sub-optimal in our population. Data on sleep du-
ration was available for 77 patients. Mean hours of sleep per night;
6.41(SD:6.4), range 2.5 —11.5 h. Prevalence of clinically diagnosed sleep
disorders; Obstructive Sleep Apnoea; n = 21 (19.1 %), REM Sleep Be-
haviour Disorder; n = 4 (3.6 %). Forty-five patients completed the PSQI.
The mean score was 7.6 (SD: 3.8), which is classified as ‘poor sleep
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Table 2
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Prevalence of cardiovascular risk factors in brain health clinic population (n = 110).

Cardiovascular Risk Factor N (%)

Mean (SD) Range

Missing Data
N (%)

Hypertension 54 (49.1)
High Cholesterol 52 (47.3)
Diabetes Status

Diabetic 17 (15.5)
Pre-Diabetic 15 (13.6)
Smoking Status

Current Smoker 10 (9.1)
Ex-Smoker 43 (39.1)
Body Mass Index kg/m?

Drinks Alcohol 69 (62.7)
>14 units per week 23 (20.9)
History of Heavy Drinking 15 (13.6)
Weekly Consumption (units)

Exercise Status

No regular exercise 18 (16.4)
>NHS Recommendations* 37 (33.6)

28.0 (5.9)

13.7 (16.0)

8(7.3)
26 (23.6)
11 (10)

9(8.2)

18.3-45.9 55 (50)

9(8.2)

1-112 6 (5.5)

32(29.1)

51 (46.4)

Note. * As per NHS weekly recommendations — 150+ minutes of moderate exercise

or 75+ minutes of vigorous exercise.

quality’. Range of scores was 0-15. Twenty-nine (64.4 %) patients who
completed the PSQI scored within the poor sleep quality range. The ESS
was completed by 48 patients. Mean score; 8.1 (SD 5.2), range 0-18.
Fourteen (29.2 %) patients who completed the ESS scored >11, which
is possibly suggestive of an underlying sleep disorder.

Hearing loss was also prevalent and was reported in 44 patients
(40 %). Data was missing for n = 31 (28.2 %). Of those with hearing
loss, n = 20 (45.5 %) used a hearing aid. Forty patients (36.4 %) had
attended a hearing check before and n = 21 (19.1 %) attended regu-
lar hearing checks. It is unknown whether n = 51 (46.4 %) had ever
attended a hearing check before.

6.8. Research participation

In total, sixty-six patients (60 %) had participated in at least one
research study at the Brain Centre. Forty-eight patients (43.6 %) con-
sented to the use of their routine clinical data for research purposes.
Ten (9.1 %) declined participation, four (3.6 %) indicated interest but
consent was not recorded (e.g. Consent form not returned in post (n = 4,
3.6 %), 11 (10 %) missed the opportunity to discuss DREAMS-AD partic-
ipation due to cancelled appointments/ DNA. DREAMS-AD [22] opened
to recruitment in February 2022, therefore some patients seen in the
early years of clinic did not get the opportunity to participate, n = 37
(33.6 %).

We do not have the data available regarding the decline rates for
other research studies over the years.

6.9. Group comparisons — csf biomarker positive and negative groups

The 38 patients who had CSF biomarker testing for AD were classi-
fied as biomarker positive or negative to determine group characteris-
tics. Biomarker results were defined using normal ranges from UCL’s
Neuroimmunology and CSF Laboratory [30]. Of the patients tested,
17 were biomarker positive (44.7 %) and 21 were biomarker negative
(55.3 %). Biomarker positive patients all had an abnormal Amyloid-Beta
1-42/Amyloid-Beta 1-40 Ratio [31]. Biomarker negative patients had
values in the normal range for all the CSF biomarkers tested (See Sup-
plementary Information for list of biomarkers). One patient had an iso-
lated, abnormal Amyloid-Beta-42 level, and one patient had abnormal
Amyloid-Beta-42 and Total Tau. These two cases were reviewed by a
Clinician (E.C.) and not felt to be consistent with a diagnosis of AD. Nei-
ther patient declined cognitively or functionally over time. Due to the
small sample sizes of these biomarker groups, further statistical analysis
to determine significant group differences was not considered appropri-

ate and descriptive statistics were performed instead. These suggested
that the biomarker negative group were younger on average and had
numerically higher rates of low mood, anxiety, OSA, obesity, excess al-
cohol consumption, hypertension, diabetes and prediabetes. Sleep du-
ration and quality also appeared to be poorer (See Appendix A).

7. Patient outcomes
7.1. Diagnosis

After appropriate neuropsychological test results and clinical review,
a clinical diagnosis was made where possible. Underlying aetiological
disorders are provided in Table 3. The underlying cause of cognitive
difficulties was unknown for a proportion of patients; n = 44 (40 %)
as follows: patient still undergoing diagnostic work-up/investigations;
n =9 (20.9 %), patient declined further investigations; n = 2 (4.7 %),
patient disengaged with service whilst under review; n = 6 (14.00 %),
cause uncertain but symptoms stable/no clear evidence of neurodegen-
erative disease; n = 26 (60.5 %).

At the time of analysis 29 patients were recorded as MCI (26.4 %),
and 22 as SCI (20 %). Aetiology of MCI in these individuals were as fol-
lows: Prodromal AD MCI; n = 4 (13.8 %). Vascular MCIL; n = 7, (24.1 %),
MCI due to Radiotherapy; n =1 (3.4 %). MCI due to Parkinson’s Disease;
n =1, (3.4 %). MCI due to Lewy Body Disease; 1 (3.4 %). MCI due to a
multifactorial cause; n = 1 (3.4 %). MCI due to Uncertain Cause, n = 14,
(48.3 %), of which n = 7 were AD biomarker negative (24.1 %). At the

Table 3

Disease aetiologies recorded in brain health clinic cohort (N = 110).
Disease Aetiology N (%)
Uncertain Cause 44 (40)
Alzheimer’s Disease 23 (20.9)
Functional Cognitive Disorder 16 (14.6)
Vascular 8(7.3)
Multi-Factorial 6 (5.5)
Parkinson’s Disease 3(2.7)
Lewy Body Disease 3(2.7)
Affective Disorders 3(2.7)
Other 2(1.8)
Mixed 2(1.8)

Note. ‘Multi-factorial’ included a combination of factors including medical co-
morbidities, medication side-effects, sleep disorders, affective disorders, and car-
diovascular risk factors. ‘Other’ Causes included Alcohol Misuse (n = 1), Radio-
therapy (n = 1).
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time of analysis 22 patients were recorded as progressing to dementia.
As previously stated, one patient fulfilled criteria for dementia upon en-
try to the BHC, for a total of n = 23 (20.9 %) patients with a dementia
diagnosis.

7.2. CSF biomarker groups — progression vs Non- Progression to dementia

Of the CSF biomarker negative patients (n = 21) one patient (4.8 %)
progressed to Dementia (Lewy Body Disease Dementia). Of the 17
Biomarker positive patients. n = 12 (70.6 %) progressed to fulfil criteria
for dementia.

7.3. Follow-up and discharge

Seventy patients were discharged (63.6 %). Mean follow-up time in
clinic was 3 years (SD:1.4). Follow-up ranged from 4.6 months — 5.9
years. Of the patients who developed dementia (n = 22, 20 %), the av-
erage time to receive a diagnosis from first review in clinic was 2.0 years
(SD 1.4) but ranged from 3.7 months — 4.7 years.

Of the discharged patients, main reasons for this included: stable or
resolved cognitive symptoms; n = 26 (37.1 %), diagnosed with dementia
and referred for post-diagnostic support; n = 18 25.7 %) discharged to
care of another team; n = 12 (17.1 %), patient disengaged with service
or self-discharged, n = 9 (12.9 %), normal test results; n = 3 (4.3 %),
patient deceased; n = 1 (1.4 %), reason unclear; n =1 (1.4 %).

8. Patient experience of the brain health clinic

Over the course of this 6-year study, two questionnaires have been
employed (a more simplified version used until 2023) accounting for
variations in responses.

8.1. Feedback on service

Of the 19 patients surveyed, all would recommend our service and
n =16 (84.2 %) were extremely likely to. Of 14 surveyed patients, n =10
(71.4 %) were happy with follow-up frequency, and n = 4 (28.6 %)
would have liked more frequent follow-up. Comments generally sug-
gested a high level of satisfaction with medical staff and advice pro-
vided.

8.2. Feedback on impact on life and ability

Of 13 surveyed patients, n = 8 (61.5 %) felt better able to cope with
symptoms after attending clinic, and n = 4 (30.8 %) felt possibly better
able to cope. Of 12 surveyed patients, n = 6 (50 %) felt that the lifestyle
intervention would make a difference to their life, and n = 5 (41.7 %)
felt it could possibly make a difference.

8.3. Evaluation of clinic in line with recommendations from the European
task force for brain health services

We evaluated our clinic in line with the four brain health pillars
outlined by the European Task Force for Brain Health Services’:

8.3.1. Risk assessment

In line with Recommendations: We offer specialist diagnostic work-
up including serological testing, neuroimaging, neuropsychometry, and
CSF biomarker testing for AD.

Outside Current Recommendations: We do not currently use formal
risk scores/ scales or offer genetic testing for Apolipoprotein 4 (APOE4)
or other common risk genes. In line with European Task Force recom-
mendations, we may wish to consider implementing these in clinic.
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8.3.2. Risk communication

In line with Recommendations: Risk profiling is discussed in lifestyle
sessions in terms of whether an individual’s lifestyle factors increase or
lower their risk of dementia.

Outside Current Recommendations: Only qualitative risk descriptors
are used e.g. ‘lower’ and ‘higher risk’. Recommended risk communica-
tion strategies such as frequencies, percentages and mixed framing [6]
are not routinely used.

8.3.3. Personalised intervention

In line with Recommendations: We offer a personalised risk reduc-
tion intervention as part of our 1:1 brain health sessions. Patients receive
bespoke advice based on their individual level of risk.

Outside Current Recommendations: None

8.3.4. Cognitive enhancement

In line with Recommendations: Patients are encouraged to support
cognition by keeping physically, socially and mentally active e.g. exer-
cising, learning a new skill, problem solving tasks, socialising.

Outside Current Recommendations: Formal cognitive enhancement
programmes are not currently provided within our service.

8.4. Additional factors

In line with previous European Task Force recommendations [32],
we recognize the need to target health inequalities to ensure accessi-
bility of our clinic and research trials to under-represented groups. We
are currently working with our PPI Lead to outreach into the Chinese
and Somalian Communities in Bristol, and referral pathways are under
development to facilitate greater accessibility of our service to these
communities.

9. Discussion

We present a six-year overview of the Bristol BHC, a service for pa-
tients with mild cognitive symptoms. The Bristol BHC offers a range
of high quality, cutting-edge assessments providing accurate diagnosis
of cognitive disorders in addition to providing bespoke advice on risk
factor modification and research opportunities.

9.1. Patient cohort

The most prevalent cognitive diagnosis in our patient cohort was MCI
(n = 29). The cohort featured a higher proportion of men than might
be expected given that dementia prevalence is higher in women [33].
Medical and psychiatric co-morbidities were prevalent risk factors for
dementia in our population [34]. This strengthens the notion that this
is an important population to target with preventative interventions for
cognitive impairment [12], as well as recruitment into research trials.

There was a high rate of sleep disturbance in our patient group. Poor
sleep quality was found in almost two-thirds of patients who completed
the PSQI, and one-third of patients who completed the ESS had abnor-
mal levels of daytime sleepiness. Mean sleep duration was 6.4 h, less
than the recommended 7-9 h [35]. Almost one-fifth of patients had Ob-
structive Sleep Apnoea. Sleep disturbance has been postulated to con-
tribute to neuro-inflammatory processes which increase the risk of de-
veloping AD, and a bidirectional relationship between sleep and neu-
rodegeneration has been identified [36,37]. Our findings highlight the
importance of continuing to identify and treat this risk factor in this
patient cohort.

Affective disorders were also highly prevalent in our clinic popula-
tion (low mood: 55.5 %, anxiety: 55.5 %). Given their close associations
with sleep disturbance [38] this highlights another risk factor for neu-
rodegeneration that could be usefully targeted in this population.
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9.2. CSF biomarkers for AD

Of the 38 patients who had CSF biomarker testing for AD, 17 had
positive biomarkers and correspondingly had a much higher rate of pro-
gression to dementia than the biomarker negative group.

The positive CSF biomarker group was more likely to have underly-
ing neurodegenerative disease (e.g. AD), however, the biomarker nega-
tive group was found to have by comparison, more multiple medical and
psychiatric co-morbidities. One explanation for this observation would
be that the biomarker negative group represented individuals with a
multi-factorial aetiology underlying their symptoms. However, a larger
group size is required to determine the significance of any of these ob-
servations.

CSF biomarker testing for AD was useful in the BHC setting. First, a
negative test result was useful in certain clinical situations to exclude
a diagnosis of AD. For example, when making a diagnosis of FCD. FCD
was the second most common cause for cognitive problems in our co-
hort and is in line with other Cognitive Disorders Clinics where FCD is
a common diagnosis [39]. FCD is also often prevalent in younger pa-
tients with more psychiatric and sleep disturbances [40], possibly ex-
plaining its relatively high prevalence in our sample. A second benefit
of CSF Biomarker testing was to confirm underlying neurodegenerative
disease after an informed clinical discussion and guided by patient pref-
erence. With the advent of DMTs, it is likely biomarker testing will be
offered when milder cognitive symptoms are present. Where patients are
biomarker negative, the therapeutic mainstay may be tighter control of
cardiovascular risk factors and treatment of underlying mood and sleep
problems.

Our dementia progression rates in clinic were lower than in other
reported cohorts, where annual progression rates are estimated between
10 and 15 % [41]. However, this likely reflects the heterogeneous nature
of our clinic population and varying follow up rates.

As our surveyed group was small, and we have no comparison group,
we need to be guarded when drawing conclusions from the patient
feedback available. Nevertheless, it was generally positive and in line
with that reported for similar brain health services [42]. Uptake for the
lifestyle intervention was high at 66 % and suggests that at least a pro-
portion of our patients were keen to engage in a proactive approach to
reducing their risk, with nearly two-thirds of surveyed patients feeling
better able to manage their symptoms following clinic attendance. As
45.3 % of dementia cases could potentially be prevented by leading a
healthy lifestyle [11], promoting a sense of agency in self-management
of dementia risk is essential. Making changes to one’s own health and
lifestyle is a complex behavioral process. This involves motivation, a
readiness to change, and often the development and maintenance of
healthier coping strategies [43,44]. This presents a challenge where de-
pression or apathy are present. Participants in the FINGER Study with
depressive symptoms were less adherent to their exercise programme
and experienced less improvement in some aspects of cognition [45].
Affective disorders were common in our population, therefore appro-
priate management of affective disorders should continue to be a first
line priority to facilitate optimum engagement with our lifestyle inter-
vention.

We evaluated our clinic in line with the four brain health pillars out-
lined by the European Task Force [6]. We met recommendations in most
areas. Areas of strength included our risk assessment and personalised
intervention pillars, due to the range of investigations and personalised
risk reduction intervention on offer. Our cognitive enhancement pillar
is an area for future focus. In line with most services in the UK, we do
not offer pre-symptomatic genetic testing. However, APOE4 gene ho-
mozygosity can lead to the accumulation of CSF biomarkers for AD at
an earlier age [46] and therefore it is worth considering how this testing
could be incorporated into this clinical setting.

Finally, our evaluation suggests that this clinic provides a gateway
into research (60 % participation rate). Research recruitment and par-
ticipation is an area of priority outlined by the Alzheimer’s Society [47]
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and is key to overcoming the challenges of diagnosing and managing
neurodegenerative diseases effectively.

10. Study limitations

1) Variation in clinical assessment over time has led to missing data
(e.g. hearing loss not consistently recorded). This may have reduced
our ability to identify key relationships between risk factors and cog-
nitive decline.

Data on ethnicity was only available from 70.9 % of participants’
medical records, highlighting a potential difficulty with accurately
recording this data within NHS systems. Given that the ethnic back-
ground of some of our patients was unknown, we are unable to mea-
sure health inequalities due to ethnic background. Certain ethnic
groups are often under-represented in clinics and research [48,49]
and these health inequalities could jeopardize the generalizability of
findings.

Some of our data on risk factors was qualitative. We acknowledge
that certain risk factors (e.g. alcohol consumption) may be under-
reported due to stigma [50]. In individuals with MCI, subjective
measures of sleep quality do not correlate with objective measures,
possibly due to issues with memory recall [51]. Therefore, the sub-
jective nature of some data could potentially affect the validity and
accuracy of inferences drawn regarding relationships.

Small biomarker group sizes hindered our ability to determine any
significant differences in characteristics within groups due to low
statistical power, and would require a larger study cohort. This, and
the lack of a control group for our lifestyle intervention, require eval-
uation in the context of a larger study. The small study size also limits
the robustness of comparisons made longitudinally, and we would
require a larger study to confirm these findings.

The lack of a control group for the lifestyle intervention is also a
limitation of this study.

Despite being an established risk factor for dementia, exposure to
environmental risk factors such as air pollution are not currently as-
sessed in our clinic [34]. Other factors such as nutrition and social
isolation were discussed in clinic, however data was not presented
due to these factors currently being measured in a less objective man-
ner.
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11. Future directions

1) There is evidence to suggest that Cognitive Remediation Therapy
(which involves targeted training of different cognitive domains),
can improve verbal memory, mood and sleep in individuals with
MCI [52,53]. Our study would suggest that our population would be
keen to engage in this type of intervention and we aim to develop
our ‘Cognitive Enhancement’ brain health pillar further [6].
Future studies would benefit from an objective outcome measure
(assessing effectiveness and accessibility of lifestyle interventions)
and standardised pathway for assessment). In addition, we aim to
explore the adoption of formal risk scores and genetic testing which
may become increasingly available at this time of emerging disease
modifying treatments.
3) We aim to consider assessing environmental risk factors such as air
pollution in our clinic population, and to explore more objective
methods for quantifying social isolation and nutrition as risk factors.

2

—

12. Conclusions

The Bristol BHC represents a key population who may be eligible for
future disease modifying treatments for Alzheimer’s disease. We have
demonstrated that there is a high prevalence of risk factors for demen-
tia in this group that may be amenable to intervention. We have also
highlighted a cohort of patients with cognitive symptoms secondary to
multiple co-morbidities who may benefit from different interventions to
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those who are biomarker positive for AD. Our data suggest that lifestyle
interventions were well received by patients and that many are proac-
tive in altering their lifestyle to reduce dementia risk. Future studies
should aim to assess their efficacy.
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