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Our mission
• As a not for profit research organisation, 

to enhance the quality of diabetes care for 
older people through new initiatives in 
clinical practice, audit and research

• To provide a forum for discussion between 
health professionals and scientists, and 
involve people with diabetes, their carers 
and families, in programmes which 
promote their health and well-being

• To examine  the relationship between 
diabetes and related metabolic disorders 
to the development of frailty and 
sarcopaenia

Our vision
• Establish sustainable academic 

partnerships 
• Ensure policies and strategies are 

developed to meet the needs of older 
people with diabetes and related 
metabolic disease



Scope of my talk

• To examine key aspects of 
diabetes and ageing 
• To examine what constitutes the 

condition of type 2 diabetes in 
older adults
• To look at those factors that can 

influence the successful 
management of type 2 diabetes 
in older adults



Global diabetes rates in older people – findings 
from the IDF Atlas 9th edition. Sinclair AJ et al. Diab Res Clin Pract 2020. 





Making a diagnosis of Type 2 Diabetes1,2,18
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Is the 
patient in 
‘at risk’ 
group?

Does the 
patient 
have 

symptoms?

Fasting 
plasma 
glucose 
of ≥ 7.0 
mmol/L

2 hour 
plasma 
glucose 
≥ 11.1 

mmol/L

HbA1c 
≥ 6.5 % 

(48 
mmol/mol)

WHO 20064
At least two  ≥ 
7.0 mmol/L on 
different days

WHO 20061
At least two ≥ 
11.1mmol/L on 
different days  

WHO 20112
Ideally two at least 
3 months apart

Absence 
of 

ketones in 
urine



Type 1 diabetes in England & Wales – 2019-
20 NDA Supporting Information



Type 1 Diabetes – NDA 2019-20

Courtesy of Prof Robert Young; source NHS 
Digital

218, 670 confirmed and 
unconfirmed cases of type 1 
diabetes: 56.9% Male

86.2% white
3.5% Asian
2.3% Black
2.1% Mixed/other
9.5% not known



Making a diagnosis of Type 1 Diabetes1,2,17
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Urinary 
ketones 
(ketosis)

Rapid 
weight loss 
and onset 

of 
symptoms

FPG of ≥ 7.0 
mmol/L

OR
2 hour plasma 
glucose ≥ 11.1 

mmol/L1

Risk 
? PMH of 

autoimmune
disease 

BMI 
< 25kg

/m2

If no urinary 
ketones and 
person is 
aged < 25  
then consider 
MODY

Usually
Age
< 40

Random 
plasma 

glucose of ≥ 
≥ 11.1 

mmol/L 

Autoantibody 
Tests
Islet cell 
antibodies; 
ICA-GAD, etc



Prevalence of Diabetes Mellitus in Care Homes: the Birmingham and Newcastle 
Screening Studies
Sinclair AJ, Gadsby R, Croxson SCM et al, Diabetes Care 2001;   Aspray et al. Diabetes Care 2006, 29 (3):707-8

Little evidence of structured diabetes care

No specialist follow-up
(Reviewed by Sinclair AJ, Aspray TJ, 2009, Diabetes in Old Age – 3rd edition)

Diabetes is an independent risk factor for admission 
into a care home

High hospital admission rate with associated high 
mortality

The Birmingham Study 2001 The Newcastle Study 2006
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Covid-19 and Diabetes in Older People

• Old age, frailty and diabetes are all inter-related and all are risk factors for mortality in covid-19 (a coronavirus 
disease)

• Frailty worsens prognosis in any severe illness

• Ageing immune system is associated with a low grade  and chronic inflammatory state (InflammAgeing) marked by 
raised inflammatory markers such as IL-6 and C-reactive protein – this creates an exaggerated susceptibility to 
infection

• Patients infected with covid admitted to ITUs are more likely to have diabetes

• Diabetes is associated with immune dysfunction (impaired macrophage and lymphocyte function) and speeds 
progression to organ failure and septic shock in severe infections



UK and European Responses to Covid-19 in 
Care Homes



Dexamethasone-
Oxygen 
delivery algorithm30

© DUET diabetes 2022 Diabetes Awareness Nurse Extension f2f HCH Ref: 
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Stakeholder and Advisory 
Representatives

Available at: http://fdrop.net/napchd

http://fdrop.net/napchd


How should we describe type 2 
diabetes in older adults ?



Diabetes in Older Adults – a Complex 
Illness Model

Template for Dynamic Modulation of Goals by decade

Factors influencing 
Goals:

Comorbid state and 
functional level 

Onset of Frailty and/or 
dementia

Renal impairment and 
risk of hypoglycaemia

Ability to self-administer 
insulin

Carer and Social 
Support 

Life expectancy

65–75y 

76–85y 

>85y

• Normal active healthy lifestyle with regular exercise
• Focus on preventing functional decline
• Set Glucose and BP targets that minimise 

cardiovascular and microvascular risk

• Maintain an appropriate healthy active lifestyle with 
frequent exercise

• Early detection of frailty and/or cognitive impairment and 
institute interventions where feasible

• Set glycaemic targets that continue to modify vascular risk 
but lower hypoglycaemia

• Set BP targets that maximise vascular outcome and 
minimise adverse events

• De-intensify medication where feasible

• Use glucose-dependent strategies to lower HbA1c levels
• Manage frailty and high comorbidity levels actively
• Institute a ‘de-intensification’ programme
• Minimise hypoglycaemia

Normal Glucose Handling

Physiological type 2 Diabetes

Clinical diagnosis of type 2 Diabetes – delayed diagnosis*

High Risk Health State - IF YOU DO NOT ACT

Independent statement: Variable 
age-related decline in fasting and 
post-prandial glucose

Age-related loss of lean body mass; 
increased visceral adipose and 
increased intramuscular fat

Genetic, behavioural and 
environmental influences 

Increasing insulin resistance in 
muscle / fat tissues

Obesity, medications

Illness mimicking: with non-specific 
fatigue, weight loss, behavioural 
change

Attenuated symptom response to 
elevated glucose 

• Hypoglycaemia and Falls
• Immobility, and poor self-care
• Loss of independence altered 

quality of life

• Ischaemic heart disease and 
heart failure

• Renal disease, visual loss, foot 
disease, PVD

• Cognitive impairment

• Progressive hyperglycaemia
• Emerging cardiovascular 

disease

• Development of non-cardiac 
vascular disease and 
microvascular complications

• Insidious functional decline, 
frailty and sarcopaenia

Decreased glucose-induced β-cell 
insulin release
Loss of normal pulsatile release and 
reduced 2nd phase insulin release

3 –
6 years

1 –
3 years

0 –
3 years

Consequences of High Risk 
Health State

Dynamic Modulation of Goals by decade

Sinclair AJ, Abdelhafiz A, Forbes A, Munshi M, 
Diabetic Med 2018



An age-related disease in older people where 
many clinical failures can be prevented? 

Diagnosis of Diabetes 

Onset of complications

Hypoglycaemia

Frailty and dementia

Care home residents with diabetes

• Delayed diagnosis

• Late detection: particularly eye disease/peripheral nerve 
damage due to lack of screening/foot disease

• Lack of recognition;  use of inappropriate treatment or 
overtreatment

• Lack of recognition plus/minus failure to examine and diagnose

• Lack of individualized care plans: hypoglycaemia, recurrent 
infections, inadequate nutrition, pressure sores, lack of 
monitoring; lack of training and education of care 



Mortality (hazard ratio-adjusted) in Older People with Diabetes (DM) with 
non-DM as reference  
Forbes A, Murrells T, Sinclair AJ, 2016 
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Age-related loss of muscle mass - sarcopaenia

Vandervoort
Muscle and Nerve 25, 2002)

31 yrs (M)

66 yrs (M)

73  yrs (F)

85 yrs (M)

Buford et al,
Exp. Gerontol, 2012

Diabetes-related accelerated loss of muscle 
and strength – Park SW et al, Ageing, & 
Body Composition (ABC) Study 2007
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1,840 older adults aged 70-79 years measured at baseline and 3 years



Diabetes as a Risk Factor for Dementia and Mild Cognitive Impairment: A Meta-
analysis of Longitudinal Studies 
G. Cheng et al 2012

• Quantitative meta-analysis of 19 studies from 1996–Dec 2010
• Data from 6184 subjects with diabetes and 38 530 subjects without diabetes
• Main finding – diabetes was a risk factor for

incident dementia (incl AD, VD and any dementia) and MCI



The Mini–Cog Assessment Tool: development of a reliable and quick measure of mental 
performance in diabetes 

Part A: a three item recall

Part B: 
• Quick and easy to administer
• Participants given a circle (4-10cm in diameter), told that it represents a 

clock face and instructed to “put in the numbers so that it looks like a clock 
and the set the time to 10 minutes past 10”

• Tests executive function and 
• Auditory comprehension
• Planning
• Visual memory and reconstruction
• Visuo-spatial abilities
• Motor programming and execution
• Numerical knowledge
• Abstract thinking (semantic instruction)
• Concentration

Part C – asked to repeat the original three items

Not influenced by education, 
culture or language; Performance 
comparable to MMSE Borson S. et al, 
2000; Shulman, 2000

•Use of score of <24 on MMSE, the Mini-Cog had sensitivity 
of 86%, specificity of 91%, positive predictive value of 54% 
and negative predictive value of 98%. 

Sinclair AJ, Gadsby R, Hillson R, 
Forbes A, Bayer AJ, 2013, 

•PILOT study of 207 patients aged 55 – 90 years
•Use of Mini-Cog  to screen for cognitive impairment in 
diabetes in primary care settings



Emerging Concepts of Frailty – A multisystem impairment 
associated with increased vulnerability to stressors   

FRIED Phenotypic Model (Fried L et al, 2001)
Score
0–1 = Not frail
2 = Pre-frailty
3–5 = Frailty

Weight 
loss

Low grip 
strength

Exhaustion

Low 
physical 
activity

Low gait 
speed

Cumulative Deficit Model of Frailty: 
derivation of the Electronic Frailty 
Index  Rockwood K et al, 2007

• The eFI consists of 36 deficits which 
have been constructed using around 
2,000 primary care Read codes 

• The eFI calculates a frailty score by 
dividing the number of deficits 
present by the total possible: uses 
36 validated deficits

• The score is a robust predictor of 
those who are at greater risk of 
adverse outcomes: an eFI > 0.36 have a six-fold 
increased risk of admission to a care home in the next 12 
months and a five-fold increased mortality risk, compared to 
fit older people

Clegg A et al, 2016



Hazard ratios*
Estimated over 3 years

Frail

Incident fall 1.29

Worsening mobility 1.50

Worsening ADL disability 1.98

First hospitalisations 1.29

Death 2.24

Cardiovascular Health Study data, 2001

Prognostic Outcomes once Frailty is Diagnosed – results from the 
Cardiovascular Health Study, 2001 – most are preventable with good 
management



FRAIL TEST – non-invasive frailty screening tool  
Morley JE et al 2012

The clinician asks:
Fatigue: Are you fatigued?

Resistance:  Are you unable to walk up one flight 
of stairs?

Aerobic: Are you unable to walk one 
block?(equivalent of about 200m)

Illnesses: Do you have more than 5 illnesses?

Loss of weight: Have you lost more than 5% of 
your weight in the past 6 months?

Interpretation: Answers yes to:
≥3: indicates frailty, 1-2: indicates pre-frailty.

Advantages of Test
• Simple, easy to learn

• Does not require a face to face 
consultation

• Utilises 4 components of the 
Cardiovascular Study Index (Fried 
Criteria) and 1 component from the 
Rockwood Clinical Frailty Scale 

• Correlates well with IADL, gait speed and 
SPPB

• Valid in late middle age and older adults

Rosas-Carrasco  O et al, 2010 (Mexicans); 
Li Y et al 2015 (Chinese); Ravindrarajah R et al 2013 (Europeans)



Clinical Frailty Scale – based on the Rockwood Model



Hospital Admissions in England 
and Wales (1999-2016) for 
Dysglycaemia

Naser AY et al, Diab Ther 2018

• Observational study of all hospital admissions 
for hypoglycaemia and hyperglycaemia

• Hospital Episode Statistics database in England 
and the Patient Episode Database for Wales

• 173% increase in hypoglycaemia for the period
• Strong relationship between hypoglycaemia 

and parallel increase in glucose-lowering 
medications



Hypoglycaemia does not only occur in ‘tight control! 
Data from the Diabetes and Aging Study Lipska KJ et al,  2013   

A survey of self-reported severe hypoglycaemia in the past year, n = 9094, aged 
60+/-9.8 years; mean HbA1c 7.5% (59 mmol/mol) +/-1.5%.
Results not altered by age, diabetes duration, or diabetes medication.



Can we manage type 2 diabetes 
using these perspectives?



Guidelines DO NOT answer some of the Key 
Questions in Management

International Guidelines They DO NOT Answer:
• What are the elements of a successful de-

escalation approach to management?
• Why a different approach to managing 

comorbidity and/or frailty is necessary?
• Why a single gluco-centric approach in 

any case would suit all patient groups and 
needs of a complex illness model?

• How do we distinguish the various groups 
of older people with diabetes who are 
more likely to benefit from specific 
treatment approaches?

• Should we consider a more precision 
medicine approach? 



Inherent Difficulties in Managing  
Older People with Diabetes

• The need to consider the significant heterogeneity of an 
older population of people with diabetes – effects of 
ageing, changes in renal function, varied susceptibilities to 
hypoglycaemia, socioeconomic status - see image

• The need to consider the multimorbidity profile and its 
impact on management

• The need to assess the importance and impact of functional 
loss including frailty, disability and cognitive impairment in 
setting targets

• The need to understand better why diabetes self-
management can be a challenging prospect in older people

• The need to extrapolate clinical trial evidence from younger 
populations in the absence of data in older people

• The lack of evaluation in clinical guidelines that target older 
people with diabetes



* * * *≈
≈

≈ ≈
≈ p< 0.01 vs UCG
* P < 0.01 vs baseline

MAIN RESULTS at 1 YEAR 

J Cachexia Sarcopenia Muscle. 2019 Apr 23.[Epub ahead of print]
Effectiveness of a multimodal intervention in functionally impaired older 
people with type 2 diabetes mellitus.
Rodriguez-Mañas L1, Laosa O2, Vellas B3, Paolisso G4, Topinkova E5, Oliva-Moreno J6, Bourdel-Marchasson I7, 
Izquierdo M8, Hood K9, Zeyfang A10, Gambassi G11, Petrovic M12, Hardman TC13, Kelson MJ14, Bautmans I15, Abellan
G3, Barbieri M4, Peña-Longobardo LM6, Regueme SC7, Calvani R11, De Buyser S12, Sinclair AJ16; European MID-Frail 
Consortium.

Frailty in Diabetes is reversible

https://www.ncbi.nlm.nih.gov/pubmed/?term=sinclair+aj%2C+cachexia
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rodriguez-Ma%C3%B1as%20L%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laosa%20O%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vellas%20B%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paolisso%20G%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Topinkova%20E%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oliva-Moreno%20J%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bourdel-Marchasson%20I%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Izquierdo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hood%20K%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zeyfang%20A%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gambassi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petrovic%20M%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hardman%20TC%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelson%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bautmans%20I%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abellan%20G%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barbieri%20M%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pe%C3%B1a-Longobardo%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Regueme%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Calvani%20R%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Buyser%20S%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sinclair%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=31016897
https://www.ncbi.nlm.nih.gov/pubmed/?term=European%20MID-Frail%20Consortium%5BCorporate%20Author%5D


Co-morbid illness attenuates the expected benefits of intensive 
glucose control in older patients with type 2 diabetes  

Huang ES 2008                                  

• Use of decision analysis 
(multiple prediction models)
• Based on UKPDS, NIH model, 

and Health and Retirement 
Study data
• Simulation for patients aged 

40-80y with type 2 diabetes, 
using 5y age cohort data sets
• Compared the projected 

health benefits of having 
moderate control (HbA1c 
7.9%, 63 mmol/mol) with 
intensive control (HbA1c 7%, 
53 mmol/mol)

Similar findings in patients 
up to 15 years of diabetes 

duration



Adjusted HRs by HbA1c level for all-cause mortality in women (a) and men (b) –
importance of a stable level of glycaemia. Lancet D&E, 2018

Error bars are 95% CIs. HR=hazard

Forbes A, Murrels T, Sinclair AJ, Lancet D&E 2018



Working towards
Individualised Care
Lancet paper
Sinclair AJ, Abdelhafiz A, Forbes A, Munshi M, Diabetic Medicine 2018 



Newer Therapies - Results of Subgroup Analyses in Established CVD–Recent 
Cardiovascular 

Outcome Trials – but what do they tell us about older people?

Trial Agent Outcome HR, 95% confidence interval

Age <65Y Age ³65-75Y Age ³75Y

EMPA-REG Empagliflozin 3P-MACE 1.04, 0.84 to 1.29. 0.74, 0.58 to 0.93. 0.68, 0.46 to 1.00. 

DECLARE-TIMI Dapagliflozin Composite CV death or 
HF hospitalisation

0.88, 0.72 to 1.07. 0.77, 0.63, 0.94. 0.94, 0.65 to 1.36. 

CANVAS Canagliflozin 3P-MACE 0.91, 0.76 to 1.10. 0.80, 0.62 to 0.97. NR

SGLT-2i meta-analysis SGLT-2i CV outcome 
trials

3P-MACE 0.95, 0.86 to 1.05. 0.83, 0.71 to 0.96. NR

LEADER Liraglutide 3P-MACE 0.78, 0.62 to 0.97. 0.90, 0.79 to 1.02. 0.66, 0.49 to 0.89

SUSTAIN-6 Semaglutide 3P-MACE 0.74, 0.52 to 1.05. 0.72, 0.51 to 1.02 NR

EXSCEL Exenatide 3P-MACE 1.05, 0.92 to 1.21. 0.80, 0.71 to 0.91. NR

GLP-1RA meta-
analysis

GLP-1RA CV outcome 
trials

3P-MACE 0.89, 0.76 to 1.03. 0.86, 0.80 to 0.92. NR

• Both SGLT-2i and GLP-1RA reduce 3P-MACE in 
younger (65Y) and older (³65y) patients with 
type 2 diabetes.  

• These agents are generally well-tolerated in 
older people with less risk of hypoglycaemia. 

• Older (>75Y) people are less represented in 
these trials, therefore generalisation of 
findings is limited by under reporting in this 
age group.  



Glucose lowering treatment

Consider the need
to prevent
worsening of heart
or renal function
with SGLT2 or GLP1 
analogue



Individualised Metabolic Targets for Older People –
EDWPOP, IDF, AES and ADA Guidelines
Target EDWPOP 

(2011)
IDF (2013) AES (2019) ADA (2022)

Patient 
group

Target Patient 
group

Target Patient 
group

Target Patient group Target

HbA1c 
mmol/mol
(%)

Non-frail 53-59 (7.0-
7.5%)

Functionally 
independent

53-59 (7.0-
7.5%)

Good health < 58 mmol/mol 
(7.5%)

Functionally 
independent

A1C <7.0–
7.5% (53-58 
mmol/mol)

Functionally 
dependent

53-64 (7.0-
8.0%)

Intermediate 
health

<64 - ≥58 
mmol/mol
<8.0% and 
≥7.5%)

Frail 60-69 (7.6-
8.5%)

Frail <69 
(<8.5%)

Poor health <69 and ≥64 
mmol/mol 
(<8.5% and 
≥8.0%)

Highly 
comorbid/depen
dent

A1C < 8.0% 
(64 
mmol/mol)

BP, mmHg Non –frail <140/80 Functionally 
independent

<140/90 All aged ≥65 -
≤85 y

140/90 Most Older 
Adults

<140/90

Frail <150/90 Frail <150/90
LDL-
cholesterol 
mmol/l

All older 
adults

Statins 
unless 
contraindica
ted

<2.0 All aged 65 y 
or older

Statins unless 
contraindicated

All older adults Statins –
moderate to 
intense 
therapy 
depending 
on CVD risk



Ageing well with diabetes: A workshop to co-design research recommendations 
for improving the diabetes care of older people.
A Diabetes UK initiative (2021). Wylie TAF et al



Conclusions

• Diabetes in older people can OFTEN 
BE MANAGED SUCCESSFULLY with an 
individualized management approach
• However, the wide heterogeneity of 

this condition requires an assessment 
of key problems that arise to limit 
effective target setting
• An appreciation of both frailty and 

other comorbidities is a primary 
requisite to successful care in 
diabetes



How does 
GLP-1 work?

© DUET diabetes 2022 Diabetes Awareness Nurse Extension f2f HCH Ref: 
PLR2022009v1.0



How is an injectable GLP-1 agonist given?
• Pen devices are used
• GLP 1 agonists are given as a 

fixed dose – no titration
• Usually a low dose is given for 

the first 1 – 2 weeks 
• Then a standard dose is given 

as ongoing therapy
• Can be given with most OGLTs 

– DPP4s will be stopped
• Can be given once/twice daily or 

weekly

© DUET diabetes 2022 Diabetes Awareness Nurse Extension f2f HCH Ref: 
PLR2022009v1.0



Frequencies of adults with diabetes in clinical groups by age 
in United States Health and Retirement Study. 

Blaum C et al, 2010 

Class 1: relatively 
healthy – little or 
no comorbidties

Class 2: complex 
illness profile 
where self-care 
may be difficult

Class 3: significant 
multimorbidity 
profile/functional 
impairment

Secondary data analysis of the Heath & Retirement Study; 
interview – 3506 (≥ 51y) with diabetes and 1132 aged ≥ 56y  
(mail shot); clinical grouping by clinical insight and medical 
literature

Key conclusions
• 1 in 5 adults with diabetes would 

find DSM difficult
• 1 in 10 would have limited 

benefit from treatment
• BUT about half of older adults 

with diabetes are relatively 
healthy and are likely to benefit 
from treatment



Overtreatment of hyperglycemia in older
people, Lipska KJ et al, 2015



Age-related Model of Disease and Function

Entropic Forces

Age-related risk accumulation 
and homeostatic  mechanisms 
dysfunction

Threshold for Functional decline 

Symptoms and/or signs become 
detectable - Clinical Detection

Modified from: Angulo J et al. Redox Biology 2020; Studenski S. J Nutr Health Aging 2009;13:729-32; Ferrucci L et al. Genus 
2005;LXI:39-53



GPs, new diabetes indicators - Frailty

The indicators
• NM157 – The percentage of patients with diabetes without moderate or severe frailty, on the 

register, in whom the last IFCC-HbA1c is 58mmol/mol or less in the preceding 12 months.
• NM158 – The percentage of patients with diabetes with moderate or severe frailty, on the 

register, in whom the last IFCC-HbA1c is 75mmol/mol or less in the preceding 12 months.
• NM159 – The percentage of patients with diabetes without moderate or severe frailty, on the 

register, in whom the last blood pressure reading (measured in the preceding 12 months) is 
140/80mmHg or less.

• NM160 – The percentage of patients aged 25-84 years, with a diagnosis of type 2 diabetes, 
without moderate or severe frailty, not currently treated with a statin, who have had a 
consultation for a cardiovascular risk assessment using a risk assessment tool agreed with the 
NHS Commissioning Board in the last three years.

• NM161 – The percentage of patients with a diagnosis of type 2 diabetes and a recorded CVD 
risk assessment score of ≥10% (without moderate or severe frailty), who are currently 
treated with a statin (unless there is a contraindication or statin therapy is declined).

• NM162 – The percentage of patients with diabetes aged 40 years and over, with no history of 
CVD and without moderate or severe frailty, who are currently treated with a statin 
(excluding patients with type 2 diabetes and a CVD risk score of <10% recorded in the 
preceding 3 years).



Evidenced-Based Care: 
Diabetes in Older People


