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Abstract  

Background and Aims: Setting HbA1c goals for elderly patients guides the intensity of their therapy and can be extremely difficult. Creating 
individualized goals and plans is vital to help achieve the best quality of life for these patients. 

Methods: Varying diabetes guidelines were assessed. PubMed was used to find studies and articles discussing HbA1c targets in elderly 
patients with diabetes, along with consequences of intensive versus standard treatment. Guidelines from around the world were found through 
their individual websites.

Results: Elderly patients with diabetes are not often studied exclusively and many studies present conflicting evidence to support various 
HbA1c goals. While many guidelines suggest an individualized approach in practice, many healthcare professionals lean towards stricter HbA1c 
goals for elderly patients with diabetes.

Conclusions: This review summarizes how the various  guidelines and trials used by the guidelines as well as independent studies impact 
various HbA1c goals for elderly patients with diabetes.
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Introduction

Diabetes in the elderly community is a growing concern. As of 
2019, it was estimated that 19% of individuals aged 65-99 have 
diabetes worldwide and that concern is even more prevalent in 
North America and the Caribbean [1]. Diabetes itself is arduous to 
treat, however among the elderly, this is even more challenging. 
All too often, these patients have multiple comorbid conditions 
and thus require a myriad of medications [2]. Additionally, more 
barriers to achieving glycemic control in the elderly are present 
compared to those that are younger. If diabetes is not treated 
adequately, many micro and macrovascular complications may 
arise leading to hospitalization. Diabetes also puts patients at a 
higher risk of developing stroke, myocardial infarction, heart 
failure, and other cardiac events such as coronary artery disease, 
arrhythmias, and peripheral artery disease. While these outcomes 
can be minimized, if the glycemic treatment is too intense, severe 
hypoglycemia can lead to falls, cognitive decline, and has been 
correlated with increased mortality [3,4]. In recent years, there 
has been more documentation showing more hospitalization for  

 
hypoglycemia compared to hyperglycemia among this older age 
group [5]. Many studies have acknowledged that those experiencing 
frequent severe hypoglycemia episodes have more adverse 
events such as falls, cognitive decline and a lower quality of life 
[6].  Furthermore, in older patients with multiple comorbidities, 
studies found that the improvement of cardiovascular outcomes 
was negligible with intense treatment [7]. Balancing the 
management of hyperglycemia, while preventing hypoglycemia 
and other complications, is a particularly challenging task among 
the elderly. 

Current American Diabetes Association (ADA) Diabetes 
Guidelines recommend an HbA1c goal of 7.0-7.5% for those 
with good cognitive function and minimal comorbid conditions. 
For those with comorbid conditions and cognitive impairment 
the goal is 8.0-8.5%. The ADA Guidelines also recommend an 
individualized approach to glycemic control for the elderly [8]. 
While these guidelines have specific recommendations and also 
suggest an individualized approach it can be challenging for both 
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the patient and the healthcare provider to actually implement 
these said recommendations. Unfortunately, due to this challenge, 
many elderly patients are still over treated and have glycemic goals 
that are often too intense for their conditions and needs [9]. Four 
major studies, Action to Control Cardiovascular Risk in Diabetes 
(ACCORD), Action in Diabetes and Vascular Disease: Preterax and 
Diamicrone Modified Release Control Evaluation (ADVANCE), 
Glucose Control and Vascular Complications in Veterans with type 
2 Diabetes (VADT), and the United Kingdom Prospective Diabetes 
Study (UKPDS), coupled with the aforementioned guidelines, 
provide the most up-to-date information that practitioners can use 
when making decisions regarding glycemic goals for all diabetes 
patients. The ACCORD, ADVANCE, and VADT trials included 
patients over the age of 65 enrolled while the UKPDS did not but 
their findings are utilized when making decisions regarding elderly 
patients The ACCORD trial specifically found that intense therapy 
and lowering of HbA1c may increase mortality for some patients 
and it was thought this may be attributed to severe hypoglycemia. 
We know that hypoglycemia is common in elderly patients with 
diabetes and this trial suggests that if patients HbA1c is lowered 
too much there could be negative outcomes [10]. 

In addition, while many guidelines recommend an 
individualized approach there is minimal discussion regarding the 
actual implementation of such an approach. Many elderly patients 
with diabetes actually have differing goals than their providers  
regarding their diabetes when considering long-term benefits 
of intense treatment versus the treatment burden especially 
if they have a shorter life expectancy.  One survey done by the 
University of Chicago showed while some elderly patients may 
prefer minimizing adverse effects and treatment burden others 
may prefer increasing life expectancy and minimizing long-term 
complications. Depending on patients’ goals, practitioners should 
create individualized treatment plans that help achieve the care 
preferred by the patient [11]. There are many benefits to having 
professionals discuss patient goals with their patients instead of 
going solely based on guidelines. Some studies found that when 
an individualized approach was used it saved money and helped 
prevent polypharmacy and overtreatment [2,12]. While diabetes 
treatment within the elderly community has been studied, there 
is a clear need to increase general knowledge regarding this topic. 
Herein, is a review of guidelines regarding diabetes in the elderly 
and a discussion of the consequences of not individualizing 
glycemic goals for elderly patients with diabetes.

Guidelines 

American diabetes association guidelines 

One of the main diabetes guidelines used in the used in the 
U.S.A. is the ADA Guidelines. The ADA Guidelines HbA1c target 
for generally healthy young individuals is to have an HbA1c level 
below 7%. Additionally, for generally healthy elderly patients 
with diabetes, with minimal comorbid conditions, the target is 

set at less than 7.0-7.5%. Conversely, for patients with comorbid 
conditions or cognitive impairment the goals are elevated to 
8.0-8.5%.  These guidelines have made recommendations for 
relaxing HbA1c goals for elderly patients and focus on a more 
individualized approach, as well as discussed strategies and 
rationale for goal and treatment adjustments [9]. 

American association of clinical endocrinology 
guidelines

In contrast, the American Association of Clinical Endocrinology 
(AACE) guidelines are very strict and suggest elderly diabetic 
patients that are generally healthy should follow the same goal as 
younger patients, of having an HbA1c level below 6.5%. However, 
the guidelines do recognize that patients with more medications 
or those that are frail can have less stringent goals [13]. 

Endocrine society clinical practice guidelines

The Endocrine Society guidelines does not provide specific 
glycemic targets as it states that evidence for specifics is lacking. 
However, the guidelines do recommend that patients over 
65 years old with diabetes should have outpatient treatment 
regimens specifically designed to minimize hypoglycemia. There 
also is a mention of pushing glycemic targets to focus on overall 
health and management strategies [14].

American college of physicians

The American College of Physician Clinical Guidelines first 
emphasize the need for personalized targets focused on patient 
preference, life expectancy, treatment burden, and costs of care. 
These Guidelines just have a general glycemic target range of 
7-8% for most patients with Type 2 diabetes mellitus (T2DM) 
due to the inconsistency in further benefit below 7 in many trials. 
Additionally, these guidelines even recommend de-intensify 
pharmacotherapy in patients with HbA1c below 6.5% [15].

National institute of health and care excellence

The National Institute of Health and Care Excellence 
Guidelines emphasize discussing and agreeing upon an individual 
target and maintaining it unless there are adverse effects such as 
hypoglycemia. Then the guidelines split goal targets into various 
groups. The first group is those using only lifestyle and diet changes 
or medications that do not cause hypoglycemia and their target is 
below 6.5%. For those on hypoglycemic medications their target 
becomes less than 7%. Then the guidelines recommend relaxing 
goals further for patients that are elderly, reduced life expectancy, 
high risk of hypoglycemia and falls, or significant comorbidities 
[16].

International diabetes federation guidelines

The International Diabetes Federation (IDF) categorizes 
patients into three categories: Functionally Independent, 
Functionally Dependent, and End of Life Care. The HbA1c goal 
of Functionally Independent is 7.0-7.5%, while those that are 
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Functionally Dependent have a goal that is slightly raised to 
7.0-8.0%. If the patient has dementia or is classified as frail, 
their goal is to maintain a level less than 8.5%. Lastly, if the 
patient is receiving End of Life Care, the key target is to avoid 
symptomatic hyperglycemia. These guidelines also recommend an 
individualized approach based on comorbidity, functional status, 
risk of hypoglycemia, and microvascular complications [17].

Japanese geriatric diabetes guidelines

The Japanese Geriatric Diabetes Guidelines are even more 
specific with their three categories of patients. The first category 
is patients with intact cognitive function and no impairment of 
activities of daily living. These guidelines further separate patients 
into those on medications that can induce hypoglycemia such 
as insulin, sulfonylureas, or glinides, and those that are not. For 
those that are on a hypoglycemic-inducing medication, an HbA1c 
goal of less than 7.5% is suggested for those younger than 75 and 
8.0% if older. For those that are not, their HbA1c goal should be 
below 7.0%. The second category includes patients with mild 
cognitive impairment or dementia but no major impairment of 
daily living. For those on hypoglycemic-inducing medication, their 
HbA1c goal is less than 8.0% and less than 7.0% if they are not. 
The final category includes patients with moderate dementia or 
impairment of activities of daily living or multiple comorbidities. 
For those that are on a hypoglycemic medication, their HbA1c goal 
is <8.5% while those that are not should be <8.0% [18].

European society of cardiology/European association 
for the study of diabetes guidelines

The European Society of Cardiology/European Association 
for the Study of Diabetes Guidelines is even more lenient by 
having a goal of less than 8.0 % for those with moderate comorbid 
conditions or less than 9.0% for patients with more conditions. 
For healthy elderly diabetic patients, the main goal is to stay 
below 7.0%. However, these guidelines do acknowledge the need 
for further research in this population, specifically including the 
adverse events related to polypharmacy [19].

Department of veterans affairs/department of defense

One of the most specific guidelines is from the US Department 
of Veterans Affairs and Department of Defense. Here, the patients 
are split into three categories. Those with no comorbidity and over 
ten years of life expectancy, those with a major comorbidity and a 
five-to-ten-year life expectancy, and end of life care. Each category 
is further split by microvascular complications. For patients with 
no comorbidity and mild microvascular complications the HbA1c 
goal is <7.0%. If they have more microvascular complications, 
then the goal is less than 8.0%. However, if there are significant 
complications the goal is further raised to be less than 9.0%. For 
those patients with a major comorbidity and little microvascular 

complications the goal is less than 8.0%, while with multiple 
microvascular complications the goal is less than 9.0%. If the 
patient categorized as in end-of-life care, the goal is simply to be 
less than 9.0% [20,21].

International association of gerontology and geriatrics 
and European diabetes working party for older people 
and international task force of experts in diabetes 
guidelines 

The International Association of Gerontology and Geriatrics 
and European Diabetes Working Party for Older People and 
International Task Force of Experts in Diabetes guidelines have 
more generalized goals. These guidelines are only split into 
healthy versus frail patients. Healthy elderly patients have a goal 
to be below 7.5 % while for frail individuals there is a goal of 
below 8.5% [21,22]. 

Diabetes Canada Clinical Practice Guidelines

Finally, the Diabetes Canada Clinical Practice Guidelines 
separates elderly patients by status to either functionally 
independent, dependent, frail with or without dementia, and end 
of life. Functionally independent are patients that have a greater 
than 10-year life expectancy and thus should be treated similar 
to younger patients with diabetes and thus have an HbA1c goal 
of less than 7.0%. Functionally dependent patients are those 
with orthostasis or limited life expectancy and have a goal of less 
than 8.0%. Frail patients with or without dementia are defined 
as elderly patients with a high risk of hypoglycemia due to 
polypharmacy, comorbidities, or impaired renal function and have 
a more liberal goal of 8.5%. Lastly, those patients on end-oflife 
care do not have an HbA1c goal but aim to avoid symptomatic 
hyperglycemia or hypoglycemia. These guidelines also separate 
those taking insulin and sulfonylureas from those that do not, 
since these medications have a higher risk of hypoglycemia and 
patients taking them will subsequently have a lower HbA1c. For 
those not taking these medications the goals are as stated above 
but for those taking them that are functionally dependent the 
goal is between 7.1 and 8.0%, while for those that are frail with 
or without dementia it is between 7.1 and 8.5%. Those that are 
functionally independent or in end-of-life care, the goals remain 
the same. The Canadian guidelines also emphasize the need to 
create goals based on functional status and that most elderly in 
general should fall in a goal between 7.0 and 8.0 [23].

While many of these guidelines acknowledge the need for 
individualized treatment, many elderly patients still receive goals 
that are not individualized or too strict (Table 1), and subsequently 
many hospitalizations in elderly diabetic patients occur partially 
due to too strict glucose control goals [5,24].
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Table 1:  Summary of the HbA1c goals recommended by different guidelines.

Guidelines Type of Patient HbA1c Goal Ref

American Diabetes Association Healthy <7.0-7.5 % 9

Patients with multiple co-morbid condi-
tions or cognitive impairment <8.0-8.5%

American Association of Clinical Endocri-
nology Healthy <6.5% 13

Frail, multiple co-morbid conditions >6.5%

Endocrine Society Patients over 65 years old Targets focus on overall health and mini-
mizing hypoglycemia 14

American College of Physicians Most patients with type 2 diabetes 7-8%, focus on patient goals, burden, 
costs 15

National Institute of Health and Care Excel-
lence Guidelines All patients Discuss and agree upon an individualized 

goal 16

Patients managed by lifestyle/diet changes 
or one non-hypoglycemic medication <6.5%

Patients on a drug with a risk of hypogly-
cemia <7%

Elderly patients, multiple comorbidities, 
high risk of hypoglycemia Further relax targets

International Diabetes Federation Functionally independent <7.0-7.5% 17

Functionally dependent <7.0-8.0%

Frail or Dementia <8.5%

End of Life Care Avoid symptomatic hyperglycemia

Japanese Geriatric Diabetes Guidelines Intact or minimal cognitive function and 
no impairment

Using drugs that increase hypoglycemia: 
Below 75 is < 7.5%, above 75 < 8.5% 

No hypoglycemic drugs: <7.0%
18

Moderate or severe cognitive impairment 
and multiple co-morbidities

Use of hypoglycemic drugs: <8.5% 
No hypoglycemic drugs: <8.0%

European Society of Cardiology/European 
Association for the Study of Diabetes Healthy <7.0-7.5% 19

Multiple co-morbid conditions, frail or 
dementia <8.0-9.0%

Department of Veterans Affairs/Department 
of Defense

No co-morbid conditions and long-life 
expectancy

No microvascular complications: <7.0% 
Moderate: <8.0% 
Advanced: <9.0%

20-21

Co-morbidity and 5–10-year life expec-
tancy

No or mild microvascular complications: 
<8.0% 

Advanced: <9.0%

End of Life Care <9.0%

International Association of Gerontology 
and Geriatrics/European Diabetes Working 
Party for Older People/ International Task 

Force of Experts in Diabetes

Healthy <7.5% 21-22

Frail <8.5%

Diabetes Canada Clinical Practice Guidelines Functionally Independent <7.0% 23

Functionally Dependent <8.0% (if no insulin or SU), 7.1-8.0% (if 
insulin or SU)

Frail and/or with Dementia <8.5% (if no insulin or SU), 7.1-8.5% (if 
insulin or SU)

End of Life
Measurement not recommended. Avoid 
symptomatic hyperglycemia or hypogly-

cemia.

http://dx.doi.org/10.19080/CRDOJ.2022.16.555931


How to cite this article: Zofia Dice-C, Ronny P. Elderly HbA1c Goals and Complications. Curre Res Diabetes & Obes J 2022; 16(2): 555931.
DOI:10.19080/CRDOJ.2022.16.555931

005

Current Research in Diabetes & Obesity Journal

Glycemic Target Trial Studies

UKPDS trial

As mentioned earlier, four major studies (UKPDS, ACCORD, 
ADVANCE, and VADT) helped form the guidelines for treating 
elderly patients with diabetes (Table 2). The UKPDS trail is one of 
the oldest and biggest trails with over 7000 participants ranging at 
an age of 25-65 [25]. After undergoing a 3-month dietary control, 
patients that had a fasting blood glucose level between 108 – 270 
mg/dL were placed into either conventional treatment, which at 
the time was diet control, or intensive control, which consisted of 
a sulfonylurea or insulin. If the patient was overweight (having 
120% of ideal body weight) they were given metformin. The study 
revealed that those that had intensive therapy for 10 years led to 
a 9% reduction in risk for a diabetes related endpoint and 24% 
reduction in risk for microvascular complications. For overweight 
patients the reduction in risk for a diabetes related endpoint was 
21% and diabetes related death was 30% after 10 years of therapy. 
However, for some endpoints, including risk of microvascular 
disease and myocardial infarction, the benefit was only seen 
with long-term treatment, so it may limit the applicability to 
individuals with shorter-life expectancy. Although this trial did 
not include elderly (patients over 65), the findings are still used 
by practitioners and integrated into practice guidelines due to the 
lack of trials in this population [26].

ACCORD trial

The ACCORD trial consisted of participants ranging in the age 
of 40-79. The study separated the participants into two arms: 
intensive treatment and standard treatment. Those in the intensive 
arm aimed for a lower HbA1c goal (<6.0%) while the standard 
arm aimed for a broader HbA1c goal (7.0-7.9%). After seven years, 
the intensive arm was halted early, due to increased mortality in 
comparison to the standard arm (HR 1.22). Prior to stopping, 
the intensive arm had higher incidences of severe hypoglycemic 
events requiring medical assistance (HMA) or any assistance 
(HA). Although the study found that the increased mortality rate 
could not be attributed to severe hypoglycemia alone, it did find 
that for those that did not have previous occurrences of HMA 
were at greater risk of death in the intensive arm. However, in 
patients with a previous HMA event the risk of death was greater 
in the standard arm [27]. Despite previous trails, including 
UKPDS, which concluded that intensive glucose control leads to 
reduced microvascular outcomes [26], the ACCORD trail revealed 
the opposite. Patients enrolled in the intensive arm did not see 
a significant improvement in their microvascular outcomes in 
comparison to their standard arm counterparts [7]. A limitation 
with the ACCORD trial was the fact that the study mainly included 

younger patients, thus making it difficult to apply to the elderly 
population [27]. The ACCORD trial did support the generation 
of guidelines pushing for an individualized approach to glucose 
control among all patients.

Advance trial

The ADVANCE trial had similar outcomes as the aforementioned 
ACCORD. In this trial, all patients were over 55 years of age with a 
diagnosis of Type 2 diabetes at the age of 30 or older. The patients 
were separated into an intensive treatment group targeting an 
HbA1c goal below 6.5% and a standard treatment group based on 
local guidelines. This study found that intensive glucose control 
led to increased rates of severe hypoglycemia and hospitalization. 
However, in contrast to ACCORD trial, the ADVANCE trial found 
no significant difference in mortality between the groups [28]. In 
addition, while other studies showed a reduction of macrovascular 
events with intensive control [27], the ADVANCE trial could not 
support this claim with statistical significance [29]. The trial did 
show that severe hypoglycemia was associated with increased 
micro and macrovascular events as well as death. It was concluded 
that the adverse outcomes were associated more with incidences 
of hypoglycemia, rather than intensive glucose control. The trial 
showed the need for further studies discussing the relationship 
between severe hypoglycemia and vascular outcomes [30]. 

VADT trial

The VADT trial is another major trial that included veterans 
with an average age of 60, an average HbA1c of 9.2%, and 
approximately 11 years with diabetes. Much like the ACCORD 
study, the participants were either assigned to an intensive or 
standard glucose control groups [31]. After a 5-year follow-up, 
the intensive arm did not show any benefit over standard with 
respect to retinopathy, neuropathy, and nephropathy. but did 
show a reduction in the progression of both albumin excretion 
and macroalbuminuria [32]. At the 10-year follow-up, the 
intensive arm participants maintained a higher eGFR, and at 
a 15-year follow-up, they were less likely to develop composite 
renal outcomes. In terms of retinopathy, the intensive glucose 
participants that were younger than 55 saw a reduction, however 
those above 70 years of age saw an increase in this adverse 
outcome. The trial acknowledged the benefit of intensive glucose 
control long term; however, it may not be suited for patients with 
multiple comorbid conditions and for elderly with short life spans 
[33].

Table 2 provides an overview of the data from these trials 
discussed. One disclaimer about these trials is that many of 
them are older and did not implement newer agents, with less 
risk of hypoglycemia, which are considered as part of the 1st line 
treatment regimens today for certain patient populations.
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Table 2:  Summary of the outcomes from various trials.

Trial Age Range/ Percent 
Elderly (Over 65) Average Age Outcome Ref

UKPDS 25-65 62

Intensive versus Standard Group Risk Reduction

23

Sulfonylurea/insulin group 
o Any diabetes related endpoint: 9% (p-value 

(0.04) 
o Microvascular disease: 24% (p-value 0.001)

Metformin intensive group 
o Any diabetes related endpoint: 21% (p-value 

0.01) 
o Microvascular disease: Not significant

ACCORD 40-79 62

Intensive vs Standard Control HR 
o Primary Outcome (MI, stroke, or death of cardio-

vascular causes): 0.09 (p-value of 0.16) 
o Death from any cause 1.22 when comparing 

intensive vs glucose control and had a p-value of 
0.04.

24-26Adverse effects 
Prevalence of Hypoglycemia requiring medical 

assistance (p-value <0.001) 
o   Intensive Group: 10% 
o   Standard Group: 3.5% 

Weight gain of over 10 kg (p-value <0.001) 
o   Intensive Group: 27.8% 
o   Standard Group:14.1 %

ADVANCE 55 + 66

Intensive versus Standard Hazard Ratio 
Incidence of microvascular outcomes: 0.86 (p-val-

ue of 0.01). 
Incidence of macrovascular outcomes: 0.94 (p-val-

ue of 0.32). 
Death: 0.93 (p-value of 0.28). 

Severe hypoglycemia: 1.86 (p-value of less than 
0.001). 

More episodes of hypoglycemia with or without 
symptoms seen in the intensive group (p-value 

less than 0.001)

27-28

VADT 40+ 60

Reduction of microvascular events (retinopathy, 
neuropathy, nephropathy): not significant (p-val-

ues above 0.05). 
Reduction in progression to macroalbuminuria: 

significant (p-value of 0.03) 
 Intensive group: 14.7% 

Standard group:10%

29-31

Consequences of Strict Glycemic Targets

Hypoglycemia

While these the previously mentioned trials guide 
practitioners in creating goals and treatment plans for the 
elderly population. However, even though many guidelines and 
trials push practitioners towards more liberal HbA1c targets 
for elderly patients, some studies have shown that many times 
elderly patients have than HbA1c goals that may be too stringent 
and can lead to many adverse effects [11]. One major adverse 
effect when HbA1c is lowered is that often patients have more 
instances of hypoglycemia. The elderly population is more at 
risk for hypoglycemia. When these elderly patients had intensive 
glucose lowering therapy, they had even more instances of severe 

hypoglycemia [34]. One cross sectional study of elderly and non-
elderly patients with diabetes found that those with a lower 
HbA1c had a higher prevalence of instances of hypoglycemia and 
that those on insulin and multiple forms of therapy were also at a 
higher chance of these events [35]. An analysis of the ACCORD trial 
showed those on intensive therapy had a 3.14% annual incidence 
of hypoglycemia while those on standard therapy only had 1.03% 
incidence and those that were older only gained risk every year 
older, they got [36]. However, one study of elderly patients with 
diabetes found no association between different HbA1c levels and 
duration of hypoglycemia. This study also found that maybe the 
type of insulin administration was to blame and that using once 
a day basal insulin over multiple daily administrations lowered 
the risk of hypoglycemia rather than correlating it to a specific 
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HbA1c level [37]. One qualitative study that conducted interviews 
of patients that had hypoglycemic events, reported that many said 
they felt that they were over treated and on too many medications. 
They felt that their practitioners where too strict and this led to 
their hypoglycemia [38]. One study on trends of hospitalizations 
for hyperglycemia versus hypoglycemia found that from 1999-
2011 the rates of hospitalization for hyperglycemia were declining 
while the rates for hypoglycemia were increasing [5]. This varying 
evidence shows the need for further research regarding the 
correlation between HbA1c level and risk of hypoglycemia in 
elderly patients with diabetes.

Falls

Another issue arises when elderly patients are put on 
intensive glucose control regimens in attempts to control their 
glucose levels is that, they are put at more risk for physical falls 
due to the hypoglycemia. In the elderly population, falls are a 
major cause of morbidity and mortality.  Patients with diabetes 
are known to be frailer and at a higher  at risk for falls, so  it is even 
more important to prevent falls in this population [39]. In one 
study, the risk of falling doubled for elderly patients with diabetes 
that had a hypoglycemic episode [40]. In a different retrospective 
study discussing the correlation between glycemic control and 
falls, the results concluded that elderly patients, regardless of 
frailty status that had an HbA1c below 7, were at increased risk 
for falling. Looking at the frail population and comparing those 
with an HbA1c above and below 7; 58% of those in the higher 
HbA1c group had a fall incident compared to 77% in the lower 
HbA1c group. In the non-frail group, 12% of patients fell with an 
HbA1c above 7, while 30% fell for those with an HbA1c below 7. 
This evidence points towards looser glycemic control in both frail 
and non-frail elderly patients [41]. However, there is a debate, as 
other studies did not find this correlation between lower HbA1c 
levels and falls [42]. One study found that only those using insulin 
that had an HbA1c level below 6 were at risk for falls, while those 
on other medications for diabetes were not [43]. 

Cardiovascular events (macrovascular)

Cardiovascular events are another complication associated 
with poorly managed HbA1c levels. Macrovascular events include 
the development of coronary artery disease, peripheral artery 
disease, or stroke while microvascular events include diabetic 
neuropathy, nephropathy, or retinopathy..  One prospective study 
in patients with diabetes over 70 years found a higher incidence 
of cardiovascular events in those with an increased  HbA1c level 
though the study did not assess the effect of glucose control on 
these HbA1c levels [44]. While the UKPDS trial demonstrated no 
difference in macrovascular events when comparing intensive 
versus standard glucose control [45], in an extended follow up of 
the VADT trail, a 17% reduction in major cardiovascular outcomes 
was found for intensive arm of the trial compared to the standard 
[46]. The ADVANCE trial suggested that reducing HbA1c levels 
might improve cardiovascular outcomes but did not have enough 

power. So, the trial could not show a significant effect of intensive 
glucose control on major cardiovascular events [25]. A long-term 
follow-up of the ACCORD trial on the other hand also found no 
significant reduction in major cardiovascular events after 5 years. 
When creating HbA1c goals for elderly patients, the benefit of 
intensive treatment on cardiovascular events must be assessed 
based on individual considerations, such as life expectancy and 
burden of this type of treatment. 

Cardiovascular events (microvascular)

There is contrasting evidence on whether intensive glucose 
control prevents these microvascular outcomes from occurring. 
The UKPDS trial saw a 25% reduction in microvascular events for 
intensive treatment in comparison to the standard [45]. However, 
a long-term follow up study of the UKPDS trial admitted that much 
of the risk reduction of microvascular disease could only be seen 
with extended follow up and not short-term [23]. Meanwhile, in 
the VADT trial, there was no significant reduction in microvascular 
complications (retinopathy, nephropathy, and neuropathy), 
besides one significant reduction in worsening albumin excretion 
[30].

Quality of life and expense

Some other important considerations include the cost and the 
treatment burden on the patient. In a survey conducted in elderly 
patients with diabetes, it was found that many patients thought 
that intensive treatment could worsen their quality of life. While 
individualized treatment is recommended by guidelines for many 
elderly patients with diabetes, one survey, found that doctors 
favored more intensive treatment [11]. A different study found 
that in older patients the improvement in quality adjusted life 
years was significantly lower as age increased. There also was an 
impact of patient’s perception of treatment and many patients that 
had a high treatment burden (mainly those on intensive insulin 
treatment) did not see a noticeable risk reduction for end stage 
renal disease, vision loss, amputation, or myocardial infarction 
when lowering the patients HbA1c by 1% [47]. Regarding 
hypoglycemic events often associated with intensive glucose 
control, patients found the experience to be very unpleasant 
and admitted that it affected their adherence to their glucose 
lowering medications [48]. When comparing individualized 
control and intensive control, one study found that individualized 
control saved over $10,000 per person, as often there were less 
medication costs. While overall the strategy led to lower life-
expecting years, it led to increased quality of life, cost-savings, and 
less hypoglycemic episodes [49].

Mortality

Two retrospective cohort studies assessed the relationship 
between HbA1c levels and mortality. The results revealed a 
U-shaped curve suggesting both those with either low (below 
7.0) and high HbA1c’s (above 9.0) had increased incidence of 
mortality [50,51]. Another study of elderly patients in Canada 
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found that those with intensive glucose control were more likely 
to be hospitalized or die over patients with conservative control 
regardless of the medication they were taking [52]. As with the 
aforementioned falls, many studies offer different views. For 
example, one follow-up to the ACCORD trail suggests that there 
is greater risk of mortality for high vs lower HbA1c levels when 
discussing only the intensive treatment group [53]. Another 
study that discussed the ACCORD trial, found that more patients 
in the intensive treatment group died, than those in the standard 
arm [31]. Other studies agree that intensive glucose control in 
the elderly leads to increased mortality, but also agree that high 
HbA1c levels contribute to said mortality. 

Conclusion 

HbA1c goals in the elderly are extremely difficult to create 
and these guidelines and studies show the need for individualized 
goals. The main studies originally used for the previous guidelines  
can be conflicting and often do not have statistical significance for 
their implementation. While the UKPDS trial found no significant 
risk reduction in microvascular outcomes, the ADVANCE trial 
found a decrease in microvascular events among the intensive 
group. Both the ACCORD and ADVANCE trials found a significant 
risk of hypoglycemia in the intensive treatment groups of their 
respective studies. Even though these trials are the are utilized in 
the development of guidelines, the UKPDS only includes patients 
up to 65 years of age while with ACCORD it was up to 79, again 
demonstrate inconsistency in their studies. The number of large, 
randomized studies that include elderly patients with diabetes 
is very limited, however this population continues to grow. It is 
imperative that future investigations focus on this group. Many of 
the discussed trails  do not provide clear evidence for healthcare 
practitioners to set proper individualized HbA1c goals for patients.

Historically, even after guidelines started to consider different 
targets, elderly patients continued to receive low HbA1c goals 
even after complaints about hypoglycemia and other adverse 
effects associated with decreased glucose levels [54].  Part of 
the issue when setting goals is the consequences of having a too 
low or too high HbA1c such as risk of hypoglycemia and falls. 
Conversely, if levels are too high there is a risk of microvascular 
and macrovascular  complications, although this is mainly seen 
long term. For some elderly patients, this potential benefit may 
not be useful since their life expectancy may be less than the 
complication onset. Studies considering elderly found that quality 
of life decreases on both ends of the spectrum whether their 
HbA1c is too high or too low. These studies also demonstrated 
that patient preference makes a difference especially in the 
elderly. The expense and adverse effects of intensive control 
were often too much for patients and they prefer to have a less 
intensive glucose treatment. New studies of this population 
need to reassess whether practice has changed as the guidelines 
evolved to include more guidance focused on the particular needs 

and issues pertaining to elderly patients with diabetes to help 
provide a clearer understanding for healthcare providers to use 
when creating individualized goals for their patients.
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