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Management of diabetes mellitus in older 
people with comorbidities
Elbert S Huang

Introduction
Caring for older patients with diabetes mellitus is a 
major public health and policy challenge. The age at 
which someone is identified as “older” has evolved with 
advances in medicine, but it is currently set at 65 years 
for most developed countries. The prevalence of diabetes 
is high; more than 20% of adults aged over 65 have a 
diagnosis of diabetes.1 Compared with their non-diabetic 
peers, older adults with diabetes have a higher risk of 
microvascular and cardiovascular diseases, geriatric 
conditions (such as falls and dementia), and hypogly-
cemia. Despite the considerable burden of diabetes in 
older adults, the management of the disease has been 
controversial; recurring debates have taken place about 
the appropriate intensity of glucose control and the role 
of glucose lowering medicines in this population.

This review provides a comprehensive summary of the 
evidence supporting contemporary recommendations for 
managing older patients with diabetes and comorbidities. 
Diabetes care guidelines from multiple clinical organiza-
tions now emphasize the concepts of individualization of 
goal setting and treatment plans, as well as maximizing 
everyday quality of life. A primary aim of this review is 
to ensure that clinicians are aware of these guidelines, 
which have had modest adoption according to national 
studies of diabetes care. The second aim of the review is 

to identify gaps in evidence and outline a research agenda 
for the field of geriatric diabetes, which continues to be 
relatively understudied.

Sources and selection criteria
To establish the evidence base for intensive glucose con-
trol, I identified randomized controlled trials, published 
in English in core medical journals, involving older adults 
(>65 years of age) with type 2 diabetes, and evaluating the 
clinical effects of intensive glucose control using drugs in 
the outpatient setting. I searched PubMed (12 May 2005 
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HOW PATIENTS WERE INVOLVED
I consulted with two older patients with type 2 diabetes 
and multiple comorbid illnesses. One patient endorsed 
the recommendation that tackling geriatric syndromes and 
avoiding hypoglycemia should be given as high a priority 
as preventing diabetic complications in older adults with 
diabetes. This patient also identified the importance 
of frequent communication between patients, primary 
care physicians, and specialists. The second patient 
recommended that the article be shortened. Both patients 
strongly endorsed the concept of treating all patients 
with diabetes with individually designed treatment. I 
have incorporated the comments about clinical team 
communication into the section on emerging treatments, 
and I shortened the manuscript. Both patients reviewed the 
manuscript before submission.

ABSTRACT

Diabetes mellitus is a chronic disease of aging that affects more than 20% of people 
over 65. In older patients with diabetes, comorbidities are highly prevalent and their 
presence may alter the relative importance, effectiveness, and safety of treatments 
for diabetes. Randomized controlled trials have shown that intensive glucose con-
trol produces microvascular and cardiovascular benefits but typically after extended 
treatment periods (five to nine years) and with exposure to short term risks such as 
mortality (in one trial) and hypoglycemia. Decision analysis, health economics, and 
observational studies have helped to illustrate the importance of acknowledging life 
expectancy, hypoglycemia, and treatment burden when setting goals in diabetes. 
Guidelines recommend that physicians individualize the intensity of glucose con-
trol and treatments on the basis of the prognosis (for example, three tiers based on 
comorbidities and functional impairments) and preferences of individual patients. 
Very few studies have attempted to formally implement and study these concepts in 
clinical practice. To better meet the treatment needs of older patients with diabetes 
and comorbidities, more research is needed to determine the risks and benefits of 
intensifying, maintaining, or de-intensifying treatments in this population. This re-
search effort should extend to the development and study of decision support tools 
as well as targeted care management.
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the United States, the subpopulation of older people with 
diabetes is expected to double in the next two decades.15 
This morbidity will contribute to an expected tripling 
of Medicare costs for diabetes care in the next 25 years 
(increasing from $45bn (£31bn; €40bn) to $171bn a 
year).15 The United States is not alone in its struggle with 
this burgeoning epidemic. The International Diabetes 
Federation anticipates that the global prevalence of dia-
betes is expected to increase from 415 million people in 
2015 to 642 million by 2040, with nearly 50% of these 
people being over the age of 65.16

Diabetes and comorbid conditions
One of the great clinical challenges of managing diabetes 
is that the disease rarely occurs in isolation.17 Nearly 60% 
of older adults with diabetes have at least one comorbid 
chronic disease,18‑20 and as many as 40% have four or 
more comorbid diseases.21 The rising prevalence of older 
people with multiple chronic diseases can be attributed 
to progress in public health and medicine, which has 
increased the number of people in the population reach-
ing older ages,22‑25 as well as improvements in chronic 
disease management that have extended the time that 
people are living with their chronic diseases.15 26

Comorbid conditions often occur in combination.27 To 
describe naturally occurring clusters of comorbid condi-
tions, one study used latent class analysis to identify sub-
groups of a nationally representative sample (National 
Social Life, Health, and Aging Project (NSHAP)) of com-
munity dwelling adults (aged 57-85 years) with diabetes 
(n=750) based on 14 highly prevalent comorbid condi-
tions in the older population.28 A three class model was 
chosen on the basis of specified model fit criteria. All 
classes had estimated probabilities of obesity, hyper-
tension, and arthritis of 40% or more. Class 1 (67%) 
had the lowest probabilities of most conditions. Class 
2 (29%) had the highest probabilities of incontinence, 
kidney disease, and cancer. Class 3 (9%) had the highest 
probabilities of congestive heart failure and myocardial 
infarction (>95%). Only respondents in classes 2 and 3 
had six or more comorbid conditions (fig 1). Respond-
ents in classes 2 (17%) and 3 (33%) had markedly higher 
five year mortality rates than did respondents in class 1 
(9%) (P<0.001). Classifying the older population with 
diabetes on the basis of comorbid conditions produced 
three distinct subgroups. Cardiovascular disease history 
and high comorbid condition counts may distinguish 
subgroups that are less likely to benefit from intensive 
glycemic control.

A separate analysis of the Health and Retirement Study 
supports the concept that considering older patients 
with diabetes to fall into three unique classes is rational. 
People with diabetes were classified on the basis of the 
presence and number of comorbidities or impairments 
of functional status.29 This prescriptive approach pro-
duced three major classes of older patients: those who 
are relatively healthy; those with complex medical his-
tories, for whom self care may be difficult; and those 
with very important comorbid illness and functional 
impairment. Whereas most patients were in the rela-
tively healthy group, nearly 22% of adults with diabetes 

to 12 May 2015) with the term “intensive glucose control” 
and filtered results by study design, language, medical 
journals, and age groups. I also included landmark stud-
ies before that date. Because of the limited availability of 
clinical trial evidence of glucose control in the oldest and 
sickest patients, I also included studies from the fields of 
epidemiology, decision science, and health economics. I 
did a separate search of PubMed for the same time period 
and population to identify trials evaluating approaches 
to providing diabetes care management. I also searched 
the clinical trial repository (ClinicalTrials.gov) for ongoing 
trials of diabetes management focused on older adults. 
These searches were augmented with a review of the bib-
liographies of systematic reviews, meta-analyses, and 
scientific position statements.2‑5 I prioritized interven-
tions that included goal setting, decision making, self 
care management, and care of geriatric conditions, rather 
than specific drugs or surgical therapies. I reviewed and 
collated the recommendations from practice guidelines 
and consensus statements from the American Geriatrics 
Society,6 7 the American Diabetes Association,8 the Euro-
pean Diabetes Working Party for Older People,9 and other 
major clinical organizations.

Prevalence and pathophysiology
Diabetes is a chronic disease of aging. The prevalence of 
diabetes increases sharply with age,10 affecting 1.6% of 
people under 45 years, 12.2% of adults aged 45-64 years, 
and 21.8% of those aged 65-74 years.1 In the United 
States, 11.2 million adults over the age of 65 are esti-
mated to be affected by the disease.11 The vast majority 
of older adults with diabetes have type 2 diabetes (96%) 
owing to a combination of increased insulin resistance 
and impaired insulin secretion.12 13 Insulin resistance 
associated with advancing age is believed to be due to a 
combination of adiposity, sarcopenia (decreased muscle 
mass), and physical inactivity.14

The prevalence of diabetes in older adults is a reflection 
of the general growth in diabetes that has been observed 
in all age groups over three decades. With the aging of 
the baby boomer generation and high rates of obesity in 

Fig 1 |  Distribution of patients by number of comorbid conditions, according to comorbidity 
classes in the National Social Life, Health, and Aging Project (2005-06)28
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activity.37 Older patients who are frail are at increased risk 
for incident falls, worsening mobility or ADL disability, 
hospital admission, and death.

Evidence about glucose control in older people
Randomized controlled trials
Older patients living with diabetes and comorbidities 
have historically been excluded from clinical trials of 
diabetes care.38 The landmark United Kingdom Prospec-
tive Diabetes Study (UKPDS) excluded people over the 
age of 65.39 40 Subsequent major clinical trials, such as 
ACCORD (Action to Control Cardiovascular Risk in Diabe-
tes), ADVANCE (Action in Diabetes and Vascular Disease: 
Preterax and Diamicron MR Controlled Evaluation), and 
VADT (Veterans Affairs Diabetes Trial), included adults 
over 65 years of age but did not include many participants 
over 75 years of age at the time of enrollment. Another 
limitation of these trials is that they focused on selected 
outcomes, such as microvascular complications, cardio-
vascular complications, and mortality, which may not 
encompass the entire experience of patients with treat-
ments (see below). Despite these limitations, these trials 
still provide important insights into the timing, magni-
tude, and direction of effects of glucose lowering for older 
patients. The trials have heterogeneous results that may 
be due to differences in patient populations, available 
treatments, treatment protocols, and glycemic targets 
(table 1).

The UKPDS provides some of the most important obser-
vations regarding the variable timing and heterogeneous 
effects of intensive glucose control (glycated hemoglobin 
(HbA1c) of 7.9% v 7.0%) in middle aged patients with 
recent onset of diabetes. During the original observation 
period of 10 years, intensive glucose control significantly 
lowered rates of microvascular disease (risk reduction 
25%; P=0.001); however, the Kaplan-Meier plots sepa-
rated significantly only after nine years of follow-up.46 47 
During the post-trial follow-up of an additional 10 years, 
the benefits of intensive glycemic control on microvas-
cular complications persisted, and benefits for reducing 
mortality and myocardial infarctions emerged.40 These 
findings have been called the legacy effect or metabolic 

(about 3 million people) had health characteristics that 
could make self management of diabetes difficult (fig 2). 
Another 10% (1.4 million) may receive limited benefit 
from some diabetes management. As with the NSHAP 
analysis, the three classes corresponded to increasing 
levels of mortality risk.30

Apart from these efforts to classify older patients living 
with diabetes, several well established comorbidity clas-
sification systems exist that predict the risk of mortality 
in older adults. These include the Charlson comorbidity 
index,31 32 the Elixhauser comorbidity index developed for 
administrative claims data,33 and the total illness burden 
index (TIBI).34 Investigators have also found that impair-
ments in activities of daily living (ADLs) are independent 
predictors of mortality. This has led to the development 
and validation of mortality prediction models that 
include age, sex, comorbid conditions, and functional 
measures to estimate a mortality index score.35 36

Geriatricians have also long recognized that some older 
patients seem to be particularly vulnerable to external 
insults and have defined this clinical syndrome as frailty. 
Frailty is thought to be due to cumulative declines across 
multiple physiologic systems over time. Markers of frailty 
include age associated declines in lean body mass, 
strength, endurance, balance, walking performance, and 

Fig 2 |  Frequencies of adults with diabetes in clinical groups by age in Health and Retirement 
Study29

Table 1 | Major randomized controlled trials of intensive glucose control
Characteristic UKPDS39 40 ACCORD41 ADVANCE42 43 VADT44 45

Mean age, years 53.3 62.2 66 60.4
Duration of diabetes, years Newly diagnosed 10 (median) 8 (mean) 11.5 (mean)
Achieved HbA1c(intensive v standard) 7.9% v 7.0% 7.5% v 6.4% 7.3% v 6.5% 8.4% v 6.9%
Trial follow-up time, years 10 3.5 5 5
Within trial findings Mortality: RR 0.94 (95% CI 0.80 

to 1.10)
Mortality: HR 1.22 (95% CI 1.01 to 1.46) Mortality: HR 0.93 (95% CI 0.83 

to 1.06)
Mortality: HR 1.07 (95% CI 0.81 
to 1.42)

Microvascular complications: RR 
0.75 (0.60 to 0.93)

Primary outcome (non-fatal and fatal 
cardiovascular disease): HR 0.90 (0.78 to 1.04)

Microvascular complications: HR 
0.86 (0.77 to 0.97)

Cardiovascular events: HR 0.88 
(0.74 to 1.05)

Myocardial infarction: RR 0.84 
(0.71 to 1.00)

Non-fatal myocardial infarction: HR 0.76 (0.62 
to 0.92)

Macrovascular complications: HR 
0.94 (0.84 to 1.06)

Post-trial follow-up time 10 years 0.2 years of additional intervention period; 1.2 
years

6 years 5 years

Post-trial follow-up findings Mortality: RR 0.87 (0.79 to 0.96) Mortality: HR 1.19 (1.03 to 1.38) Mortality: HR 1.00 (0.92 to 1.08)) Mortality: HR 1.05 (0.89 to 1.25)
Microvascular complications: RR 
0.76 (0.64 to 0.89)

Primary outcome (non-fatal and fatal 
cardiovascular disease): HR 0.91 (0.81 to 1.03)

Microvascular complications: HR 
0.92 (0.80 to 1.05)

Cardiovascular events: HR 0.83 
(0.70 to 0.99)

Myocardial infarction: RR 0.85 
(0.74 to 0.97)

Non-fatal myocardial infarction: HR 0.82 (0.70 
to 0.96)

Macrovascular complications: HR 
1.00 (0.92 to 1.08)

HR=hazard ratio; RR=relative risk.
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sive therapy arm had a significantly lower risk of major 
cardiovascular events (hazard ratio 0.83, 0.70 to 0.99) 
but had no mortality benefit.45

The trial results from ACCORD, ADVANCE, and VADT 
are most applicable to patients in their 60s and early 
70s. Some trial investigators studying intensive diabetes 
management have attempted to enroll patients in their 
80s but faced unexpected difficulties. The ACCORD trial 
attempted to enroll patients over the age of 80 but found 
that patients in this age group had very high hypogly-
cemia rates when randomized to the intervention arms. 
The study protocol was later revised to exclude patients 
over 80.49 In the Japan Elderly Diabetes Intervention Trial, 
investigators attempted to evaluate a multiple risk factor 
intervention in patients aged 65-85 years.51 52 More than 
a thousand (1173) patients were randomized to inten-
sive or conventional treatment. Despite a structured pro-
tocol, investigators were unable to achieve separation in 
achieved HbA1c across study arms. This was attributed to 
concerns about treatment related hypoglycemia in older 
patients.

Simulated trials
Because of the strict exclusion criteria of controlled tri-
als, investigators have used microsimulation models 
and observational methods to gain more insight into 
the expected effect of intensive glucose control in the 
oldest and sickest patients.53 In simulation models, 
predictions for patients’ outcomes are calculated from 
transition probabilities that are generated from results 
of randomized controlled trials, epidemiologic studies, 
and meta-analyses.54‑57

One such microsimulation model evaluated how 
comorbidities and functional impairment would affect the 
potential benefits of intensive glucose control achieved in 
UKPDS (HbA1c level of 7.0% v 7.9%).58 This decision ana-
lytic study used a hypothetical population of adults 60-80 
years of age with type 2 diabetes and no history of diabe-
tes related complications. For this analysis, the UKPDS 
outcomes model was revised by replacing the background 
mortality module with a previously developed geriatric 
mortality prediction model.35 54

The revised diabetes model showed that the expected 
benefits of intensive control were inversely related to the 
level of comorbid illness and functional impairment for 
all age groups (fig 3).58 For example, for adults aged 60-64 
years with new onset of diabetes, the benefits declined 
from 106 (95% confidence interval 95 to 117) quality 
adjusted days of good health at baseline to 44 (38 to 50) 
days with 3 additional mortality index points and 8 (5 
to 10) days with 7 additional index points. For patients 
with longer duration of diabetes, the expected benefits of 
intensive glucose control were also negatively associated 
with life expectancy. For adults 60-64 years of age with 
diabetes for 10-15 years, the expected benefit of intensive 
glucose control decreased from 116 (103 to 129) qual-
ity adjusted days to 36 (29 to 43) days with 4 additional 
index points and 8 (6 to 11) days with 8 additional index 
points.

A subsequent observational study of 3074 patients 
with type 2 diabetes characterized participants into high 

memory and suggest that the effects of hyperglycemia on 
diabetes outcomes may differ according to the history of 
HbA1c control. With nearly 20 years of follow-up, surviv-
ing patients were, on average, in their early 70s in the 
most recent observational studies.

In the ACCORD trial, 10 251 participants with type 2 
diabetes were randomly assigned to intensive glucose 
therapy (HbA1c<6.0%) or standard therapy (HbA1c 7.0-
7.9%).41 Compared with UKPDS, patients were older, had 
longer duration of diabetes (median duration 10 years), 
and had a high risk of cardiovascular disease. On aver-
age, the intensive therapy group achieved an HbA1c of 
6.4% and the standard therapy group achieved an HbA1c 
of 7.5%. The trial was ended early after a mean follow-
up of 3.5 years, because the intensive therapy group had 
a higher mortality rate than the standard therapy group 
(hazard ratio 1.22, 95% confidence interval 1.01 to 1.46). 
The point estimate for the primary cardiovascular com-
posite outcome suggested a benefit of intensive glucose 
control, but the finding was not significant (hazard ratio 
0.90, 0.78 to 1.04). At five years’ follow-up, the ACCORD 
trial re-confirmed a higher mortality rate in the intensive 
glucose therapy group (hazard ratio 1.19, 1.03 to 1.38) 
and a lower rate of non-fatal myocardial infarction (0.82, 
0.70 to 0.96).48 In age stratified analyses, ACCORD inves-
tigators have found that the excess mortality associated 
with intensive therapy occurred primarily in patients 
under 65 years of age.49

The ADVANCE trial included 11 140 participants 
with type 2 diabetes aged 55 years or older and rand-
omized them to intensive glucose therapy (HbA1c<6.5%) 
or standard glucose therapy.42 Like ACCORD, ADVANCE 
enrolled patients at high risk for cardiovascular events 
and patients had an established history of diabetes (mean 
duration eight years). The intensive therapy and stand-
ard therapy groups in ADVANCE achieved HbA1c levels 
of 6.5% and 7.3%, respectively, at five years’ follow-up. 
However, unlike in the ACCORD trial, the intensive glu-
cose therapy group had a 10% relative reduction in the 
combined outcome of major macrovascular and microvas-
cular events (hazard ratio 0.90, 0.82 to 0.98), mostly due 
to a 21% relative reduction in nephropathy (0.79, 0.66 to 
0.93), and no significant effects on major macrovascular 
events or death were seen. During six years of post-trial 
follow-up, there continued to be no significant effects on 
major macrovascular events or death.43

The VADT randomized 1791 veterans to intensive glu-
cose therapy (an absolute reduction of 1.5% in HbA1c) 
versus standard therapy.44 Patients had a mean duration 
of diabetes of 11.5 years, and 40% had a history of cardio-
vascular disease. The intensive therapy group achieved 
a mean HbA1c of 6.9%, and the standard therapy group 
achieved a mean of 8.4%. At a median of 5.6 years’ 
follow-up, the primary outcome of major cardiovascu-
lar events was non-significantly lower in the intensive 
therapy group (hazard ratio 0.88, 0.74 to 1.05). No sig-
nificant differences in death were seen between the two 
groups.44 In an erratum, VADT investigators reported that 
progression of albuminuria was lower in the intervention 
therapy group than the standard therapy group.50 In post-
trial follow-up (total of 10 years’ observation), the inten-



S TAT E  O F  T H E  A R T  R E V I E W

For personal use only 	 5 of 11

glycemia in older adults with diabetes. Data came from 
a race stratified random sample of adults aged 60-75 
years with type 2 or type 1 diabetes, who completed a 
survey that included an HRQL instrument based on the 
SF-8 (n=6317). In combined exposure models, geriatric 
syndromes (−5.3, 95% confidence interval −5.8 to −4.8; 
P<0.001) and diabetic complications (−3.5, −4.0 to −2.9; 
P<0.001) were associated with lower physical HRQL. 
The lowest mental HRQL was associated with depres-
sion, underweight (body mass index<18), amputation, 
and hypoglycemia. In combined exposure models, only 
hypoglycemia was associated with lower mental HRQL 
(−4.0, −7.0 to −1.1; P=0.008). Geriatric syndromes and 
hypoglycemia are associated with lower HRQL to a com-
parable degree to traditional complications of diabetes. 
These results suggest that tackling geriatric syndromes 
and avoiding hypoglycemia should be given as high a pri-
ority as preventing diabetic complications in older adults 
with diabetes.

Although this study highlighted the importance of 
geriatric syndromes, it did not include cognitive impair-
ment and dementia. Cognitive impairment and dementia, 
which are strongly associated with diabetes,62 frequently 
lead to loss of independence in ADLs and instrumental 
ADLs, important elements of quality of life.

Hypoglycemia
Hypoglycemia has long been viewed as a barrier to 
achieving intensive glycemic control. In trials of inten-
sive glucose control, rates of major hypoglycemia needing 
medical attention have always been consistently higher 
in the intensive control arms.41‑46 Although previously 
considered a secondary outcome, hypoglycemia has 
become a primary outcome of basic and clinical diabetes 
research.63 From a policy perspective, hypoglycemia has 
been proposed as a key adverse drug event and perfor-
mance measure for healthcare systems.64

Several recent studies support the growing importance 
of hypoglycemia relative to traditional complications 
of diabetes. A natural history study of a contemporary 
cohort of older patients with diabetes assessed how the 
incidence and ranking of complications differed by age 
and duration of diabetes.65 Among older adults with dia-
betes of short duration, cardiovascular complications fol-
lowed by hypoglycemia were the most common non-fatal 
complications. Among patients aged 70-79 years with a 
short duration of diabetes, rates of coronary artery dis-
ease and hypoglycemia were higher (11.47 per 1000 per-
son years and 5.03 per 1000 person years, respectively) 
than rates of end stage renal disease (2.60 per 1000 per-
son years), lower limb amputation (1.28 per 1000 person 
years), and acute hyperglycemic events (0.82 per 1000 
person years).

The contemporary rankings of diabetes related compli-
cations in today’s older adults are a reflection of secular 
trends in the management of diabetes. A retrospective 
observational study used data from 33 952 331 Medi-
care fee-for-service beneficiaries 65 years or older from 
1999 to 2011. During this time, rates of admissions for 
hyperglycemia declined by 38.6% (from 114 to 70 admis-
sions per 100 000 person years), whereas admissions for 

and low-moderate comorbidity groups (TIBI score) at 
baseline and observed them for five years.59 Patients in 
the low-moderate comorbidity group with baseline HbA1c 
levels of 6.5% or less had a lower five year incidence of 
cardiovascular events (adjusted hazard ratio 0.60, 0.42 to 
0.85; P=0.005). However, patients in the high comorbid-
ity group gained no significant benefit from HbA1c levels 
of 6.5% or less. Similarly, only the low-moderate comor-
bidity group had fewer cardiovascular events after attain-
ing an HbA1c level of 7.0% (adjusted hazard ratio 0.61, 
0.44 to 0.83; P=0.001). Together, these studies suggest 
that less stringent glucose targets may be reasonable in 
patients with diabetes and limited life expectancy.

Quality of life
An important challenge in research focused on older 
patients with multiple chronic conditions is determin-
ing the right outcomes to assess. Biomeasure outcomes 
used in short term drug and device trials for diabetes 
(such as HbA1c) are convenient and more easily modifi-
able by treatments but may not have immediate clinical 
salience to patients. Clinical outcomes such as mortality 
and microvascular and cardiovascular complications are 
important to patients but may not be modifiable in the 
short term and may not capture the full spectrum of expe-
rience of patients. Thought leaders in aging research have 
recommended that researchers begin using health related 
quality of life (HRQL) measures such as the Medical Out-
comes Study 8 (SF-8) and 36 (SF-36) item Short-Form 
Survey and the Patient Reported Outcomes Measurement 
Information System 29 item Health Profile.60 Unfortu-
nately, a recent review of clinical trials in diabetes found 
that a minority of studies included outcomes important 
to patients.61

Making the shift from traditional clinical outcomes to 
outcomes important to patients raises questions about 
what interventions or conditions have the largest effects 
on patient centered outcomes. One study evaluated 
associations between HRQL and geriatric syndromes 
(chronic pain, depression, urinary incontinence, under-
weight, and falls), diabetic complications, and hypo-

Fig 3 |  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 impairment58
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The perceived burden of treatments has important 
implications for determining the goals and treatments of 
diabetes in older patients. In cost effectiveness analyses, 
the incorporation of patients’ preferences regarding life 
with treatments has shown that the value of intensive 
glucose control in older patients is highly sensitive to 
assumptions about quality of life with treatments.66 67 
This is because the effects of treatments on quality of life 
that are experienced routinely by all exposed patients can 
easily exceed the expected long term benefits of glycemic 
control that are experienced by a minority of patients.

Guidelines
Over the past 15 years, guidelines on diabetes care from 
multiple clinical organizations have now almost all 
adopted concepts of individualized goal setting and care 
management to maximize quality of life, but they differ in 
the details of their recommendations (table 2).

Since 2003 the American Geriatrics Society (AGS) has 
endorsed the concept of individualizing diabetes care on 
the basis of life expectancy.6 The original guidelines strat-
ified older patients into those with life expectancy above 
and below five years. The AGS updated these guidelines 
in 2013 and endorsed a three tier stratification scheme 
for glycemic targets (“healthy”: HbA1c 7.0-7.5; “moderate 
comorbidities”: 7.5-8.0; and “multiple comorbidities”: 
8.0-9.0).

The Department of Veterans Affairs and Department 
of Defense diabetes guideline was updated in 2010.69 
For glycemic goals, the guideline has three categories of 
patients based on duration of diabetes, complications, 
and life expectancy. Patients with either no or very mild 
microvascular complications of diabetes, who are free of 
major concurrent illnesses, and who have a life expec-
tancy of at least 10-15 years, should have an HbA1c target 
of below 7%, if it can be achieved without risk. Patients 
with longer duration of diabetes (>10 years), or with 
comorbid conditions, and who require a combination 
drug regimen including insulin, should have an HbA1c 
target of below 8%. Patients with advanced microvascu-
lar complications, major comorbid illness, and/or a life 
expectancy of less than five years are unlikely to ben-

hypoglycemia increased by 11.7% (from 94 to 105 admis-
sions per 100 000 person years). Hospital admission rates 
for hypoglycemia now exceed those for hyperglycemia 
among older adults.

The findings from these two studies suggest that as 
long term survival with diabetes increases and as the 
population ages, more research and public health efforts 
to reduce hypoglycemia will be needed to complement 
ongoing efforts to reduce cardiovascular and microvas-
cular complications.

Burden of everyday treatments
Related to hypoglycemia is the burden of everyday treat-
ments, an underappreciated aspect of quality of life. 
The accumulation of tasks of taking medicines, follow-
ing diets and exercise programs, and monitoring blood 
glucose concentrations, while also adhering to recom-
mendations for other comorbid conditions, can be over-
whelming.27 Although this concept is important, it has 
been difficult to quantify with traditional measures of 
quality of life. One study used health state utility methods 
(a measure of preference) to ascertain the relative burden 
of diabetes related complications and treatments. It elic-
ited utilities (ratings on a 0-1 scale, where 0 represents 
death and 1 represents perfect health) for nine complica-
tion states and 10 treatment states in 701 patients with 
diabetes. End stage complications had lower mean utili-
ties than intermediate complications (for example, blind-
ness 0.38 (SD 0.35) v retinopathy 0.53 (0.36); P<0.01), 
and end stage complications had the lowest ratings 
among all health states. Intensive treatments had lower 
mean utilities than conventional treatments (for exam-
ple, intensive glucose control 0.67 (0.34) v conventional 
glucose control 0.76 (0.31); P<0.01), and the lowest 
rated treatment state was comprehensive diabetes care 
(0.64 (0.34)). On average, patients rated comprehensive 
treatment states similarly to intermediate complication 
states. Importantly, patients’ ratings of health states were 
highly heterogeneous, with some patients viewing com-
prehensive diabetes care as near perfect health whereas 
a significant minority (18%) viewed the same therapy as 
equivalent to death.

Table 2 | Comparison of clinical recommendations for HbA1c goals in older patients with type 2 diabetes

American Geriatrics Society68 Department of Veterans Affairs69 American Diabetes Association8
European Diabetes Working Party for 
Older People9

Description of 
patient stratum HbA1c goal

Description of patient 
stratum HbA1c goal Description of patient stratum HbA1c goal

Description of patient 
stratum HbA1c goal

Healthy 7.0-7.5% None or very mild 
microvascular complications; 
life expectancy of 10-15 years

<7.0% Healthy (few coexisting chronic illnesses; intact 
cognitive and functional status)

<7.5% Without major 
comorbidities

7.0-7.5%

Moderate 
comorbidities

7.5-8.0% Long duration of diabetes (>10 
years); requires combination 
drug regimen including insulin

<8.0% Complex/intermediate (examples: multiple coexisting 
chronic illnesses*, ≥2 instrumental ADL impairments, 
or mild-moderate cognitive impairment)

<8.0% Frail patients (dependent; 
multi-system disease; care 
home residency, including 
those with dementia)

7.6-8.5%

Multiple 
comorbidities

8.0-9.0% Advanced microvascular 
complications and/or 
major comorbid illness; life 
expectancy <5 years

8.0-9.0% Very complex/poor health (examples: long term 
care, end stage chronic illnesses†, moderate-severe 
cognitive impairment, or ≥2 ADL dependencies)

<8.5%‡

ADL=activities of daily living.
*Conditions serious enough to require drugs or lifestyle management; may include arthritis, cancer, congestive heart failure, depression, emphysema, falls, hypertension, incontinence, stage 3 or worse chronic 
kidney disease, myocardial infarction, and stroke (multiple means ≥3, but many patients may have ≥5).
†Presence of single end stage chronic illness such as stages III-IV congestive heart failure or oxygen dependent lung disease, chronic kidney disease requiring dialysis, or uncontrolled metastatic cancer may cause 
considerable symptoms or impairment of functional status and significantly reduce life expectancy.
‡HbA1c of 8.5% equates to estimated average glucose of ~200 mg/dL; less strict glycemic targets than this may expose patients to acute risks from glycosuria, dehydration, hyperglycemic hyperosmolar syndrome, 
and poor would healing.
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with rare exceptions, these interventions have been not 
tailored to the goals or special needs of geriatric popula-
tions.76 More importantly, most diabetes management tri-
als are still motivated by the underlying assumption that 
all patients share the same goals for blood glucose. The 
paucity of trial evidence for this population may be attrib-
uted to the fragmentation of disease oriented research 
funding agencies, the slow adoption of outcomes impor-
tant to patients as primary outcomes, and the historical 
emphasis in diabetes health services research and health-
care policy on achieving uniform population level targets 
(for example, HbA1c<7.0%).

Despite the shortcomings of the existing literature, the 
components of a care management program for older 
patients with comorbidities have been studied individu-
ally and, if successfully integrated, could improve the 
quality of life of these patients. These basic components 
include personalized decision support for goal setting 
and treatment planning and personalized care manage-
ment designed for the social and clinical circumstances 
of older patients.

Decision support
Establishing a patient’s prognosis and treatment prefer-
ences in order to set goals takes valuable time; without 
systematic processes in place to personalize and track 
goals, individualized goals may be difficult to recall and 
adhere to in complex patients. Completing and docu-
menting these tasks accurately, quickly, and over time 
might be greatly enhanced with clinical decision support. 
Beyond the technical aspects of making better decisions, 
the acknowledgment of comorbidities in diabetes care 
is fundamentally about confronting the realities of life 
expectancy in medical decision making. In many ways, 
the clinical and ethical challenges of diabetes manage-
ment in older patients are the same as those for end of 
life care, with the important difference that they occur 
far earlier in the life course of patients.77 78

A systematic review created a conceptual framework 
of personalized diabetes care that illustrates the extent to 
which diabetes care can be personalized within the clini-
cal decision making process (fig 4).3 The two main areas 
of clinical decision making are setting risk factor goals 
(for example, HbA1c, blood pressure, cholesterol) and 
making treatment selections. These two areas of decision 
making can be personalized on the basis of clinical fac-
tors (such as pharmacogenomics, comorbidity, life expec-
tancy, stage of disease) and patients’ preferences. Within 
this framework, four main areas of overlap exist where a 
decision can be personalized. In categories A and C in fig-
ure 4, clinical decisions are personalized on the basis of 
clinical factors; for categories B and D, clinical decisions 
are personalized on the basis of patients’ preferences. 
Decision support is personalized when a decision aid or 
tool incorporates patients’ clinical characteristics and/
or treatment preferences into the clinical decision mak-
ing process. The systematic review found that, among 
13 decision support tools, only three were designed to 
involve the patient in diabetes decision making.79‑81 These 
tools attempted to elicit and incorporate patients’ prefer-
ences about the selection of treatments (category D79 81) 

efit from aggressive glucose lowering management and 
should have an HbA1c target of 8-9%. Lower targets (<8%) 
can be established on an individual basis.

In 2011 the European Diabetes Working Party for 
Older People published guidelines for treating people 
aged over 70 years with diabetes.70 These include recom-
mendations to carry out annual evaluations of functional 
status (global/physical, cognitive, affective) using vali-
dated instruments, to avoid use of glibenclamide owing 
to its high risk of hypoglycemia in this population, and 
to calculate cardiovascular risk in all patients aged under 
85 years. Suggested HbA1c targets are based on age and 
comorbidity. A range of 7-7.5% is suggested for older 
patients with type 2 diabetes without major comorbidi-
ties and 7.6-8.5% for frail patients (dependent, multisys-
tem disease, care home residency, including those with 
dementia) whose risk of hypoglycemia may be high and 
likelihood of benefit relatively low.

In 2012 the American Diabetes Association (ADA) 
published a consensus statement on the care of older 
patients that emphasized individualization of diabetes 
care based on life expectancy, self care abilities, and 
patients’ preferences.8 The authors of the statement 
made specific recommendations for glycemic and blood 
pressure control targets and provided a framework for 
stratifying patients by health status into classes labeled 
“healthy,” “complex,” or “very complex,”8 with HbA1c 
goals of below 7.5%, 8.0%, and 8.5%, respectively. The 
three classes were identified on the basis of a combina-
tion of comorbid conditions and impairments in ADLs 
and instrumental ADLs.28 29 These recommendations were 
formally incorporated into the ADA’s annual standards of 
medical care by 2014.71

Current state of care
Despite the availability of guidelines on geriatric diabetes 
since 2003, considerable evidence suggests that recom-
mendations to individualize care have not been adopted 
in clinical practice. Multiple studies of care of older 
patients with diabetes in national datasets have shown 
that the intensity of treatments does not differ by health 
status.64‑73 One study described the intensity of diabetes 
treatment among older patients classified by health status 
in the National Health and Nutrition Examination Survey 
(NHANES) (2001-10).74 The proportion of older patients 
achieving an HbA1c below 7.0% was 61% overall and no 
different across the three tiers of health status. Among 
patients with HbA1c below 7.0%, 54.9% were treated with 
either insulin or sulfonylureas, and this proportion was 
similar across the three tiers of health status.

Integrating comorbidities into diabetes care
The apparent lack of individualized care in national 
studies may be due to the fact that many of the recom-
mendations in guidelines have not been transformed 
into clinical management protocols for busy practices. A 
search of the diabetes management literature and ongo-
ing registered clinical trials found relatively few studies 
dedicated to studying patients over 65 years of age (two 
out of 232 ongoing diabetes management trials). Trials 
of diabetes self management have proliferated,75 but, 
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Care management
In conjunction with personalized goal setting, provision 
of support for self care is important for improving clinical 
outcomes, as merely establishing goals is not sufficient 
for patients to achieve their goals.83 A randomized con-
trolled trial evaluated whether assessment of barriers 
to self care and strategies to cope with these barriers, 
implemented telephonically by a diabetes educator, was 
superior to usual care with control for attention time.76 
The intervention group received a model of care in which 
a geriatric diabetes team assessed barriers and developed 
strategies to help patients to cope with barriers. The pro-
gram included tackling comorbid conditions of older 
patients such as cognitive impairment, depression, visual 
impairment, mobility/dexterity issues, and swallowing 
problems. The strategies were implemented via phone 
calls by a diabetes educator to the patients. The active 
intervention was implemented for the first six months, 
with a subsequent “no contact” follow-up period (total 
12 months). The control group received equal amounts of 
attention time. After the active intervention period, HbA1c 
decreased by 0.45% in the intervention group compared 
with 0.31% in the attention control group. At 12 months, 
HbA1c decreased further in the intervention group by 
0.21% compared with 0% in the control group (P<0.03). 
The intervention group showed additional statistically 
significant benefits in scores on measures of self care 
(Self-Care Inventory-R), gait and balance (Tinetti), and 
endurance (six minute walk test) compared with controls.

One potential approach to improve care and outcomes 
for older patients with diabetes is to enhance both goal 
setting and care management, using population manage-
ment techniques at a clinic level. A clinic could poten-
tially use the electronic medical record to establish goals 
of diabetes care with automated prognostic calculators 
using existing data on demographics, comorbidities, and 
functional impairments. The electronic medical record 
could also help to encourage clinics and physicians to 
document goals of diabetes care on an annual basis. 
These documented goals could influence subsequent 
treatment decisions and help to improve coordination 
of care among multiple providers. However, once goals 
are established for a population, additional support for 
some patients may be needed to help them to achieve 
their goals. Clinics could target specialized care manage-
ment programs to those older patients not achieving their 
personal goals and at high risk for barriers to self care. In 
concert with these efforts, clinics could target care spe-
cialized management for older patients who may be over-
treated and may benefit from de-intensification of care.

Conclusions
An important segment of the global obesity/diabetes 
epidemic is the growing population of older people with 
diabetes. Despite the considerable clinical and economic 
burden of this diabetes subpopulation, clinical trials have 
historically excluded the oldest patients and those with 
comorbidities. The major randomized controlled trials of 
intensive glucose control relevant to older patients indi-
cate that treatment produces microvascular and cardio-
vascular benefits but typically after extended treatment 

and, in one case, the selection of management goals 
(category B80). In general, these tools improved patients’ 
knowledge, reduced decisional conflict, and increased 
patients’ involvement in decisions.

From this review, decision support interventions that 
encourage providers to consider both prognosis and pref-
erences still seem to be rare.82 An example of integration 
of categories A and B decision support involved a web 
based decision support tool designed to encourage goal 
setting based on patients’ prognosis and treatment pref-
erences. Unique features of this tool included a geriatric 
diabetes simulation model, to calculate life expectancy 
and complication rates, and formal elicitation of patients’ 
preferences.35 58

A pilot study at the University of Chicago clinics ran-
domized physicians (n=28) and their patients (n=100) 
to the decision support tool, with a three to one recruit-
ment ratio (75 intervention patients; 25 control patients). 
Before a clinic visit, intervention patients interacted with 
the tool, which generated a summary for their physician 
that included individual patients’ life expectancy esti-
mates, treatment preferences, and screening results for 
geriatric conditions. Control patients received an educa-
tional HbA1c pamphlet. Ninety one per cent of interven-
tion patients had their physician report that an HbA1c 
discussion took place during a visit compared with 76% 
for controls (P=0.19). Intervention patients had larger 
declines in the Informed Subscale of Decisional Conflict 
(−20.0 v 0; P=0.04). No significant differences were seen 
in proportions of patients with changes in goals (49% v 
28%; P=0.08), although the proportion was higher in the 
intervention group. Most intervention patients reported 
that the tool was easy to use (91%) and helped them to 
communicate with their physician (84%).

Fig 4 |  Conceptual model of personalized decision support.3
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periods (five to nine years) and with exposure to short term 
risks such as mortality (in one trial) and hypoglycemia. 
These trial data and complementary research from deci-
sion analysis, health economics, and observational stud-
ies have shaped contemporary clinical care guidelines. 
These guidelines almost all recommend that physicians 
and patients individualize the intensity of glucose control 
and treatments on the basis of the prognosis and prefer-
ences of older patients. Although general agreement exists 
on these broad concepts, very few studies have attempted 
to formally study them in clinical practice. Without formal 
study, the long term clinical effects of personalized goal 
setting and management will remain unknown.

To better meet the treatment needs of older patients 
with diabetes, more research is needed to determine the 
risks and benefits of intensifying, maintaining, or de-
intensifying treatments in the oldest patients with mul-
tiple chronic illnesses. These risks and benefits may be 
altered by the availability of newer classes of glucose low-
ering agents (dipeptidyl peptidase 4 inhibitors, glucagon-
like peptide 1 agonists, sodium-glucose co-transporter 2 
inhibitors). Because of the challenges of conducting trials 
in older patients with multiple illnesses, shortened life 
expectancy, and/or cognitive impairment, both observa-
tional studies and controlled trials are needed to answer 
basic questions for this population. This research effort 
should extend to the development and study of decision 
support tools as well as targeted care management pro-
grams. The integration of both functions into clinical 
practice may improve health outcomes of this population.
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