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Cambridge Multimorbidity Score (CMS)

e 37 morbidities

* Created for helping healthcare
planners meet the need of patients
with multiple health conditions

« Additive — give users a continuous
variable figure

doi: 10.1503/cmaj.190757
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Persona: Christopher

 Age 39
 No conditions

« Cambridge Multimorbidity Score:
0
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Persona: Susan

* Hypertension: 0.09

. ﬁ;ge 7;[ | . Asthma: 0.18
Aypher ension . IBS'0.18
sthma  Liver Disease: 0.72
e |IBS

* Liver disease . Cambridge Multimorbidity Score:

1.19
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Persona: Isaac

 Liver Disease: 0.73
 Painful Conditions: 0.87
* (Bowel) Cancer: 1.5

* AQe 45
 Liver Disease
 Painful Conditions

» Cambridge Multimorbidity Score:

e Bowel Cancer
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BNSSG Core Segmentation

Core Segment Cambndge Multimorbidity Score Froportion of population Mean annual spend per person
CS1 <(.09 52% £300
Cs2 [0.09, 0.69) 25% £700
CS3 [0.69, 1.59) 13% £1500
CS4 [1.59, 2.96] 7% £2900

CS5 =294 3% £5600
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Applying Core Segmentation

Chris: Core Segment 1

\ JlSusan: Core Segment 3 saac: Core Segment 5
\ \
am

Increasing Cambridge Multimorbidity Score
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VWait a second...

Keynote: Anita Charlesworth, Health in 2024.

Without iliness With some illness [ With major illness

710.7 years
|

2010 472

23.5 80.6 years
710.4 years
’ |
2019 449 25.5 81.7 years
710.5 years
|
I e e e e
| .
(oro 234[;:; : 44.1 26.4 83.1 years Source. _
projectedyy Health Foundation
Health in 2040
https://www.health.org.uk/publications/health-in-2040
0 10 20 30 40 50 60 70 80 a0

Years


https://www.health.org.uk/publications/health-in-2040
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Applying Core Segmentation

Chris: Core Segment 1 L" Susan: Core Segment 3 ﬁ Isaac: Core Segment 5
No illness —>\Some illness \ Major iliness

Increasing Cambridge Multimorbidity Score
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Dynamic Population Model

DPM
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Model Approach

future.

Core
Segment
1

Step 1: Project forward the number of patients in each health state (Core Segment) for each year in

POVASA

Core Core
Segment Segment
2 5

Deterministic: formulated as
Difference Equations.
Stochastic: formulated as
microsimulation (in progress)

Essentially, projects forward
current transitions between
Core Segments, anchored on
ONS population projections.

m

to PODs.

Step 2: Calculate total resources (activity and costs) based on Core Segment per-patient cost; split

\» T

£

~

) &
Léﬂé\ % UHUD

As a ‘baseline’, uses current
average costs per Core
Segment.
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Population Forecast

Increase, not just
due to aging

CS5 to Increase
proportionally the
most

scaled 17+ Population

I cs1 [ cs2
4
7ol |

130|

240

SED| ‘

yeafend

Sep 2023

CS3

year end
Sep 2028

CS4 [ Cs5

year end
Sep 2033

year end
Sep 2038

1110

180

310

490

year end
Sep 2043




Core Segment Ml C51 1 CS2 | CS3 0 CS4 B CS5 = OMS Age/Sex Forecasts = ONS Totals Forecasts

Maserniy Secondary Elective Seconcary Non-Electve TOTAL
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Point of *
Delivery .

150-

130~

2033 2023 2033 2023 2023 2033 2023 2033

100

50

Indexed to start at 100

150 -

100-

0-
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Core Segment Bl CS1 1 C52 | CS3 | CS4 B CS5 ONS Age/Sex Forecasts = ONS Totals Forecasts

HEALTH AND CARE
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Point of
Delivery

Community highest
|:| Increase, driven by Core
Segment 5 population

Indexed to start at 100
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Cora Seament B CS1 CS2 [/ CS3 N C34 B CS5 OMNS Age/Sex Forecasts = QNS Totals Forecasts

...~~~ HEALTH AND CARE
-+ ANALYTICS

Point of
Delivery

Indexed to start at 100

|:| Maternity only POD not
forecast to Increase
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Point of
Delivery

Indexed to start at 100

|:| Total exceeds ONS
forecasts for Activity,

Carbon, and Cost

2023 2033
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Use Cases

* ICB financial forecasting, medium term (5 years)
* Carbon Forecasts — Net 2040 goals

* Trust-level baseline for POD activity for site planning
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Summary

Framework for long-term forecasting

Accounting for population demographic change and
health status change

Informative outputs useful in resource planning at POD level
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What Next?

Compare other model approaches in collaboration
(Health Foundation, Strategy Unit)

Scenario planning — changes to transition probabilities
and activity profiles

Further utilisation within BNSSG
(long-term planning, strategic decisions)
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Accompanying Blog Thank You ©

luke.shaw4@nhs.net

@ https://realworlddatascience.net/case-studies/posts/2024/05/08/dpm.html
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Annex: Data Sources

Data
Model Input Description Source
initial population The starting number of people in each Core Segment SWD
Inner transition matrix The yearly proportions of people moving from one Core Segmentto SWD

another

births, net migration, deaths - The yearly number of people moving in and out of the area ONS
numbers
births, net migration, deaths - The proportion of births/migrations/deaths that come from each SWD

proportions Core Segment group
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Deteriorating Transition Probabilities

Significant Trend at 5% confidence level

Transition1to1 Transition1to2
0.0450 A
0.939 A 0.0445 4
---------------------- 0.0440 A
0.938 1 0.0435 -
0.0430 1
0.937 -
Transition2to1
0.0425 A
0.0400 A
0.0375  ®ee® ~—~ ]
0.0350 A
0.0325 A
Transition3to1 Transition3to?2
0.030
-
0 0.060 -
B 002977 mmmomeI ot
3 0.056 -
S o024 00 ~| o [TTfTTTEITEIITTTTTT
(al | 0.052 -
Transition4to1 Transition4to?2
0.01450 -
000175 -~ ~"~""~""""==I--"----77 0.014001 "%, 7777
0.00150 - 0.01375 A
' 0.01350 -
Transition5to1 Transition5to2
5e-04 66-04 -
4e-04 A
3e-04 - 5e-04
2e-04T-53---"=gu==c-------] 4e-04+4 T TELIE
1e-04 7 3e-04 -
May 2022 Sep 2023 May 2022 Sep 20

Transition1to3

0.0163
0.0161 1
0.0159 1
0.0157

Transition2to3

0.058 A
0.057 A
0.056 -
0.055 A

Decreasing / Increasing

Not Significant at 5%

Transition1to4

0.00170
0.00165
0.00160
0.00155

0.0130

0.0125 1

0.0120

Transition1to5

0.00022

0.00020 A

0.00018 1

0.00016 -

Transition2to5

0.00145 A
0.00140
0.00135 A
0.00130 A
0.00125 A

0.834 ®
0.831 i 0.080' 0_0100_
0.828 - 0.078 0.0096 A
0.8251 o 0.076 0.0092
0.822 . 0.0088
Transition4to3
0.084 08244 __° _____ "% e
0.086
0.080 + 0.820
0076 T -~ ¢ - "= --- - 0.816 1 0.084 1
0.812
Transition5to3 Transitionbto4
0.080 J
00046+ cccoe-taro e 0.920
0.0751 0.915 -
0.00424 T pmm e e
0.070 1 0.910 -
0.0038 . . . . 2 T
23 May 2022 Sep 2023 May 2022 Sep 2023 May 2022 Sep 20z
To Month

source: MODELLING SQL AREA.dbo.New Cambridge Score
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Point of
Delivery

Community highest
Increase, driven by Core
Segment 5 population

Maternity only POD not
forecast to Increase

Total exceeds ONS
forecasts for Activity,
Carbon, and Cost

||

Indexed to start at 100

L]

10

5

L]

130~

100-

50-

150 -

100-

50 -

Core Segment Ml C31 1 CS2 | CS3 I CS4 B CS5

= ONS Age/Sex Forecasts = QNS Totals Forecasts

Community contacts Matermity

Secondary Elective

2023 2033

2023 2033

2023

2033
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