
OBHC
(N=254)

UK Biobank

Total
(N=353,953)

Dementia
(N=9,249)

Age, years
(SD)

77.8 (6.0) 60.8 (5.0) 65.1 (3.4)

Female (%)
137
(53.9%)

192,196
(54.3%)

4,457
(48.2%)

Education,
years (SD)

13.4 (3.6) 16.5 (2.3) 16.1 (2.3)

ACE-III, 0-
100 (SD)

13.4 (3.6) N/A N/A

LTCs, mean
# (SD)

3.3 (2.1) 3.6 (3.2) 5.5 (3.6)

40 LTCs were prioritised based on
established comorbidity lists and extracted
from primary & secondary care records for
OBHC patients and from available
corresponding health records for UKB
participants aged ≥65 (‌     ‌-‌     ‌).‌ ‌
Multimorbidity clusters in predefined age
windows were derived in UKB using multiple
correspondence analysis then k-means
clustering (k=5;‌     ‌).‌ ‌

OBHC patients were subsequently‌
‌mapped onto these clusters.‌ ‌

Multimodal MRI was processed using a UKB-
aligned pipeline optimised for memory clinic
data,‌ generating over 5600 imaging-derived
phenotypes (IDPs) [N=317 OBHC patients;
N=218 with LTCs also available].‌ ‌

3‌

Linear regression with ACE-III was performed
with normalised IDPs and covariates of age,
sex, & head size and hierarchical FDR
correction across IDPs within subgroups:‌ ‌

Patients with vs without hypertension (‌    ‌)‌
Patients with WMH burdens above vs
below the normalised, deconfounded
median burden (‌    ‌) 

Multimorbidity, defined as the co-occurrence
of 2+ long-term conditions (LTCs), is
associated with increased dementia risk,
especially during critical age windows.‌  ‌2‌

Co-occuring LTCs have been linked to
structural neuroimaging including differences
in hippocampal and white matter
hyperintensity (WMH) volumes.‌ ‌
However, many of these studies have been
done in populations without cognitive
impairment rather than a real-world memory
clinic population. 

Methods 

Conclusion 
Harmonising LTC data across cohorts enables direct extension of UK Biobank
analyses into memory clinic populations.   
We found that some, but not all, comorbid conditions influence the relationship
between brain and cognitive markers of dementia, which may be important for
 interpreting clinical presentations.                
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Objectives 
Compare patterns of multimorbidity in an
NHS memory clinic population (‌Oxford Brain‌
‌Health Clinic - OBHC‌) to a large cohort
study (‌UK Biobank - UKB‌)‌

1‌

Investigate interactions between vascular risk
factors and multimodal magnetic resonance
imaging (MRI) and cognitive markers of brain
health 
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LIFECOURSE MULTIMORBIDITY PROFILES & ASSOCIATIONS WITH NEUROIMAGING 
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Multimorbidity clusters in UKB and OBHC in 3 age windows
(Left) ‌3 exemplar multimorbidity clusters from 0-55 age window. LTCs are plotted around the circle edge, and the size of the dot
indicates the O/E ratio for that LTC in that cluster. The colour of the lines connecting LTCs indicates the strength of comorbidity
between those LTCs within that cluster.‌  

(Right) ‌Multimorbidity cluster assignment. Significantly more OBHC patients were assigned to the mental health (MH) cluster from 0-55.‌  

(A) Frequency of 40 long-term conditions (LTCs) in the OBHC cohort. Hypertension (50%) and arthritis (47%) were most prevalent. 

(B) Accumulation of LTCs, grouped according to body system, across the lifespan. Psychiatric LTCs were most prevalent in early
life, while cardiovascular LTCs accumulated the most rapidly throughout midlife to become the most prevalent. 

A B

OBHC and UKB demographics.‌  

Associations between IDPs (dots coloured by modality) & ACE-III total cognitive scores in patients without hypertension (left; downsampled to N=89) &
patients with hypertension (right; N=89). Exemplar interaction plots use midlife (pre-65) hypertension. Hypertension appears to be a negative moderator of
IDP-cognition associations. There were no significant differences in deconfounded left hippocampal or periventricular WMH volumes based on hypertension
status. Anxiety/depression (not shown) did not show the same moderating effects.  

MRI-cognition associations & interactions with hypertension 

Associations between IDPs and ACE-III total cognitive scores in
subgroups with a lower- and higher-than-expected WMH burden (N=158
and 159, respectively). Multimodal IDP-cognition associations were
stronger in patients with a higher WMH burden.‌   

MRI-cognition associations: WMH burden 


	FROM UK BIOBANK TO THE MEMORY CLINIC:
	Results
	MRI-cognition associations & interactions with hypertension
	LTCs in the OBHC: frequency & accumulation
	MRI-cognition associations: WMH burden



