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Diabetes in Older Adults – a High 
Risk Health State

Normal Glucose Handling

Physiological type 2 Diabetes

Clinical diagnosis of type 2 Diabetes – delayed diagnosis*

High Risk Health State

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
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Dynamic Modulation of Goals by decade

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



Diabetes Mellitus – has a comparable co-morbidity profile to 
other high impact conditions



Why both a Comorbid and MultiMorbid State are 
important influences in achieving optimal Diabetes Care

Why Important?
• 40% of adults with diabetes have 3 or more 

comorbidities

• Failure to address the treatment of comorbidities may 
lead to ineffective control of diabetes-specific risk factors 
or lead to suboptimal glucose-lowering

• Some comorbidities may have greater urgency of care, 
influence outcomes more dramatically than diabetes, and 
have a greater impact on the individual

• Comorbidities may influence negatively the ability of 
individuals with diabetes to self-care

• Clinicians need to tailor goals to take into account the 
comorbidity profile – individualised care

• Effective comorbidity management is expensive and time 
consuming – how/where is it best managed?

Definitions
• A comorbidity is a disease or condition that coexists with 

a primary disease but also stands on its own as a specific 
disease. The conditions may be physical or mental in 
nature

• With two or more comorbidities, the term 
multimorbidity is used, especially if it isn't clear as to 
which is the primary condition or index condition. 

• Multimorbidity means that multiple chronic or acute 
diseases and medical conditions are present within one 
person, without designating one as the primary 
condition.

• In the United States, about 80% of Medicare Funding is 
for older adults that have 4 or more chronic conditions

Maddigan SL et al, Qual Life Res, 2005; Piette JD & Kerr EA, Diabetes 
Care, 2006; Sinclair AJ et al, Lancet D&E, 2015



Comorbidity Assessment Tools

Cumulative Illness Rating Scale (CIRS)70 A measure of multimorbidity and particularly of the 

burden of chronic medical illness. Has 14 individual 

system scores giving a score of 0-56

Charlson Comorbidity Index (CCI) and its 

adaptations (Deyo CCI, Romano CCI, 

D’Hoore CCI, Ghali CCI, Quan CCI)71,72

Predicts the 1-year mortality for an individual with a 

range of comorbidities (22 conditions are listed) and 

assigned a score of 1,2,3 or 6. A total score predicts 

mortality.

Elixhauser comorbidity index (EI)73 Uses a comprehensive set of 30 comorbidities to 

predict mortality; these are based on the 

International Classification of Diseases (ICD)

Index of Coexisting Disease (ICED)74 A comorbidity scale that was initially shown as a 

strong predictor of death in dialysis patients.

Chronic Disease Score (CDS)75

<vonKorff_1992>

Uses the medications to identify comorbidities

RxRisk and RxRisk-V76 All-age risk assessment using outpatient pharmacy 

database to identify chronic diseases and predict 

future healthcare costs



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

Elbert S Huang BMJ 2016;353:bmj.i2200

©2016 by British Medical Journal Publishing Group

Class 1: relatively 
healthy

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

Class 3: significant 
multimorbidity 
profile/functional 
impairment



Expected quality of life benefits of intensive glucose control for 60-64 

year old and 75-79 year old patients with newly diagnosed diabetes, 

with increasing levels of comorbid illness and functional impairment 

Elbert S Huang BMJ 2016;353:bmj.i2200

©2016 by British Medical Journal Publishing Group



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



Frailty is not synonymous with Comorbidity – it 
is a distinct biological syndrome !

Statements

• Frailty can be shown to be different than other comorbidities in 
terms of definitions, pathophysiology, assessment, relationship to 
disability, prognosis, and management approach

• Frailty represents the combined outcome of the ageing process + 
comorbidity + other chronic conditions

• Frailty is the best predictor for adverse outcomes (including 
death and incident disability), while comorbidity is a weak 
prognostic factor in older people and this is more pronounced 
with advanacing age

• Frailty often co-exists with comorbidity but sometimes this 
association is not present

• Although comorbidities often precede frailty, frailty may be a risk 
factor for comorbidities

• Assessment and Management strategies are different for frailty 
or comorbidity

(n=196)

5.7% 
(n=21)

21.5% 
(n=79)

46.2% 
(n=170)

Cardiovascular Health 
Study, 2001



Hazard 
ratios*
Estimated
over 3 years

Frail

Incident fall 1.29

Worsening 
mobility

1.50

Worsening 
ADL 
disability

1.98

First 
hospitalisati
ons

1.29

Death 2.24

Cardiovascular Health Study data, 2001

Frailty predicts adverse 
outcomes and mortality



Time until first hospitalization

Charlson Index Frailty Trait Scale

Quartiles of FTS

Accumulated 
Survival

Time in Weeks

Recent Unpublished Observations, Toledo Study, 
Manas R. L et al. 





*
* * *≈

≈
≈

≈

≈ 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.

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


Diabetes is 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



Cognitive dysfunction may present differently in older 
people with diabetes – typical clinical presentation and influence 
on self management

• The risk of adverse changes in mental 
performance is increased in older patients 
with diabetes1,2

• Cognitive impairment may worsen diabetes 
self-management and lead to poor 
glycaemic control3

• May result in the following complications4:
• Reduced adherence to treatment
• Skipped meals
• Risk of hypoglycaemia if treatment doses are 

repeated (and failure to treat ‘hypos’)
• Unreliable self monitoring and updates during 

clinical assessments

1Gregg EW et al. Arch Int Med. 2000;160:174-80; 2Sinclair 
AJ et al. Diab Res Clin Pract. 2000;50(3):203-12; 3 Gradman
TJ et al, 1993 JAGS 41::1305-12 4Munshi M et al. Diab Care. 
2006;29:1794-99

Varying symptoms to prompt enquiry into 
cognitive performance:

• An unexplained ‘fall’
• A change in memory - e.g. a change in ‘self-

care’ ability
• Repeated errors in insulin management
• Increased evidence of ‘stress’
• New onset of repeated ‘hypos’



• Baseline cognitive 
function (DSST score) 
significantly associated 
with risk of severe 
hypoglycemia (p<0.0001)     

Punthakee et al. Diab Care 2012; 35:787-
793

Intensive Glucose Lowering NOT associated with Changes in 
Cognition – Substudy Analysis in the Action to Control Cardiovascular Risk in 
Diabetes Trial (ACCORD –MIND)

• 20% of patients found to 
have undetected cognitive 
impairment at baseline

• No difference in DSST score 
(or any other cognitive 
tests) at 40 mths between 
groups

• Greater mean total brain 
volume on MRI on 
intensive than standard 
treatment (p=0.0007)

• Launer et al. Lancet Neurol
2011;10:969-77

2977 patients aged 55-80 (mean 63y) with type 2 diabetes, treated with standard care or intensive 
glycaemic control; use of DSST (digit symbol substitute test) as one of several cognitive measures



National Guidance –
Managing People with 
Diabetes & Dementia

https://diabetes-resources-production.s3-eu-west-1.amazonaws.com/diabetes-
storage/2017-08/Diabetes_And_Dementia_Guidance_2013.pdf

Diabetes and dementia in older 
people: a Best Clinical Practice 
Statement by a multidisciplinary 
National Expert Working Group –
Sinclair AJ et al, 2014

• Key steps in an integrated care 
pathway

• Guidance on identifying each 
condition

• Hypoglycaemia management
• Outlined competencies required of 

healthcare workers in both fields



Summary

• Older adults with diabetes often have a complex 
illness requiring a complex multidomain 
management strategy

• Complexity is increased with the combined effects 
of varying degrees of functional loss, comorbidity, 
frailty and when cognitive impairment develops

• Individualised medicine is paramount to manage 
varying goals of care – minimising the risk of 
frailty and early detection of cognitive disorders 
are key goals 

• Maintaining individuals to be well functioning 
gives an enhanced likelihood of worthwhile quality 
of life



Royal College of Psychiatry- Joint British Diabetes Societies 
National Consensus: Key Conclusions, 2015
Immediate

1. A Diabetes Screen and Diabetes Review is indicated in all mental health and residential settings.

2. Assess Predisposing Risk factors - exclude hypoglycaemia. Attempt to identify risk factors e.g. poor renal 
function, undernutrition and intercurrent medical illness. Review polypharmacy and consider agents with a 
lower hypoglycaemic risk.

Long-term 

1. Acute trusts and older adult mental health services should share the same clinical pathways for diabetes 
and dementia. 

2. Implement a competency framework in acute NHS trusts, primary care and care home settings that outlines 
the training and educational needs of direct care staff in the management of patients with diabetes and 
dementia. For diabetes in mental health settings, consider using the TREND UK framework

3. Develop an understanding of the balance between managed risk and patient autonomy for individualised 
diabetes treatment. 

4. Implement audits of care pathways and processes in NHS and care home settings

In the dementia care setting: 
• proactive screening for diabetes
• symptom alleviation and assessment for complications
• risk minimisation
• palliative care approaches in advanced dementia. 

In the diabetes care setting:
• increasing awareness of and screening for dementia
• managing the cognitive deficit and minimising therapy risk
• palliative care approaches in advanced dementia. 



Multiple Predictors of Cognitive Decline in Older Adults with Diabetes -
Veteran Affairs Diabetes Trial 2016 

Final model of risk factors associated with 5-
year decline in (A) digit span, (B) Trails-making 
Part B, and (C) digit symbol test performance.

• Neuropsychological testing:

digit span, digit symbol 
substitution (DSym), and 
Trails-making Test-Part B 
(TMT-B)]

• Administered at baseline in ~1700 
participants and repeated at year 5. 

• Thirty-seven risk factors were 
evaluated as predictors of cognitive 
decline in multivariable regression 
analyses.

Zimering MB and VADT Investigators, 2016



What is Frailty?

• A biological syndrome
• A state of increased vulnerability 

to stressors
• Decreased physiological reserve in 

multiple systems
• Limited capacity to maintain 

homeostasis
• Prevalence  around 10% in 

different population’s studies 

Disabled
Comorbid

Frail

So, why do we use tools to assess frailty that include
disability and diseases?

Frailty Index
Frailty Clinical Scale
PRISMA
Groningen
Tilberg

What it is defined there
should not
be a part of the definition



Disability, more than multimorbidity, 
predicts mortality in advanced age
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Diabetes is associated with higher risk

of frailty after 3.5 yrs of follow-up. This

risk is explained by,

✓Unhealthy behaviour

✓Poor glycemic control

✓Altered serum lipid profile (HDL)

Only levels of HbA1c > 8% provides

an increase risk of frailty/functional

decline in older adults

Kalyani et al., Diabetes Care 2010

Kalyani et al., JAGS 2012


