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Abstract

Background: The application of clinical practice guidelines (CPGs) across the spectrum of individuals living with diabetes
can be challenging, particularly in older adults, where factors such as frailty and multimorbidity exacerbate the complexity of
management.
Objective: This systematic review aimed to explore the guidance provided within diabetes CPGs for management of individ-
uals who are older and/or frail, including recommendations for haemoglobin A1C (HbA1c) target and pharmacotherapeutic
management.
Methods: A systematic search was completed in Medline and Embase to identify national or international type 2 diabetes
CPGs published in the last 10 years. Data extracted included recommendations for HbA1c targets and pharmacotherapy in
older and frail adults, frailty screening and deprescribing. Quality of included CPGs was appraised with the AGREE II tool.
Results: Twenty-three CPGs were included, within which older adults and frailty were discussed in 21 and 14 CPGs,
respectively. Specific HbA1c targets for older and/or frail adults were provided by 15 CPGs, the majority of which suggested
a strict target (<7.0%–7.5%) in healthier older adults and a more relaxed target (<8.0%–8.5%) in those who are frail or
medically complex. Ten CPGs provided recommendations for insulin therapy and 16 provided recommendations for non-
insulin antihyperglycaemic agents that were specific to older and/or frail populations, which primarily focused on minimising
risk of hypoglycaemia.
Conclusion: Most diabetes CPGs recommend strict HbA1c targets in healthier older adults, with more relaxed targets in
those living with frailty or medical complexity. However, significant variability exists in pharmacotherapy recommendations
and there were proportionately less recommendations for individuals who are frail.

Keywords: frail; aged; diabetes mellitus; systematic review; practice guidelines; older people

Key Points
• Diabetes clinical practice guidelines are increasingly integrating recommendations specific for older adults.
• Most diabetes clinical practice guidelines recommend a strict HbA1c target for healthier older adults and a more relaxed

target older adults who are frail, medically complex or functionally impaired.
• Most clinical practice guidelines place hypoglycaemic risk as central consideration in medication selection in all older adults.
• Relatively few clinical practice guidelines provide pharmacotherapeutic recommendations for management of diabetes in

individuals who are frail.
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Introduction

Diabetes is one of the most common chronic health condi-
tions worldwide, affecting 529 million individuals globally.
With the current rate of growth, it is estimated that >1.31
billion people will have diabetes by 2050 [1]. These num-
bers are driven almost entirely by type 2 diabetes mellitus
(T2DM), accounting for 90% of the diabetes population
[1]. Without proper management, people living with dia-
betes are at increased risk of micro- and macrovascular
complications and shortened life expectancy [2].

The prevalence of diabetes increases with age, reaching
24.4% of the global population aged 75–79 years [1]. Older
adults are especially vulnerable to health complications of
diabetes, as they are generally more medically complex and
more likely to experience frailty than younger populations
[2]. Frailty is a complex syndrome marked by increased
vulnerability to stressors, predisposing individuals to poor
quality of life and negative health outcomes including
falls, cognitive and functional impairment, hospitalisations
and death [2, 3]. Much like diabetes, the prevalence of
frailty increases with age, affecting millions of older adults
globally [2].

Frailty can significantly influence the management of
diabetes [4, 5]. In frail adults, altered physiology and the
presence of multisystem impairment influence the pharma-
cokinetic parameters of antihyperglycaemic medications. A
decrease in muscle mass relative to adipose tissue and reduced
renal and hepatic function in frail older adults elevate the risk
of adverse drug effects, such as hypoglycaemia and weight
loss [3–6]. Additionally, decreased caloric intake, commonly
seen in this population, further increases the hypoglycaemia
risk and diminishes the ability to recover from a hypogly-
caemia event [3, 7]. Beyond this, the management of diabetes
in older and frail adults may be influenced by changes in
patient-specific goals of care, such as placing a stronger
emphasis on preventing consequences of symptomatic hypo-
and hyperglycaemia, compared to reducing cardiovascular
events [4, 7].

It is imperative that clinical practice guidelines (CPGs)
reflect the considerations for older and frail adults, as CPGs
are often referred to by health care providers when making
clinical decisions for this population. A recent review of three
diabetes CPGs revealed a lack of consistency in haemoglobin
A1C (HbA1c) targets and comprehensive treatment algo-
rithms for older adults [8]. Beyond this, little is known
about the extent to which existing diabetes CPGs support
the care of frail and older persons. Therefore, the purpose
of this systematic review was to summarise the guideline-
based recommendations for the management of T2DM
in older adults, including healthy older adults and those
who are frail. The primary objective was to identify the
percentage of diabetes CPGs that provide specific recom-
mendations for management of older and frail adults. Sec-
ondary objectives were to describe CPG recommendations
for frailty screening and identification, management strate-
gies for older and frail adults, including HbA1c targets and

pharmacotherapy selection, and deprescribing of antihyper-
glycaemic agents.

Methods

This systematic review was reported according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) 2020 and PRISMA-S statements
[9, 10].

Search strategy and selection criteria

A systematic search strategy was designed by investigators
and informed by a medical librarian. OVID Medline and
Embase databases were searched from 1 January 2013 to
23 November 2023, using database-specific keywords for
‘diabetes mellitus’, ‘type 2 diabetes’, ‘hypoglycemic agents’,
‘guideline’ and ‘practice guideline’. No language restric-
tions were used. The complete search strategy is available in
Appendix 1.

CPGs were eligible for inclusion if they provided recom-
mendations on comprehensive management of T2DM, were
explicitly identified within the content of the article as a
‘guideline’ or ‘practice guideline’, were published or updated
within the last 10 years by nationally or internationally
recognised diabetes or related organisations, and were the
most updated version, if multiple versions of the CPG exist.

CPGs were excluded if they focused solely on the manage-
ment of comorbid conditions associated with diabetes (e.g.
chronic kidney disease, heart failure, dyslipidaemia); only
concerned the management of diabetic complications (e.g.
diabetic ketoacidosis, diabetic foot infection) or a certain
aspect of diabetes management [e.g. the role of sodium-
glucose cotransporter-2 (SGLT-2) inhibitors for the treat-
ment of T2DM]; pertained to paediatric or gestational dia-
betes or diabetes care for palliative or end-of-life patients;
were labelled consensus statement, report or recommenda-
tion; or were withdrawn.

Screening and data extraction

Results of the literature search were imported into Covidence
(https://www.covidence.org), which was used for screening,
data extraction and quality assessment. Articles that were
only available in a non-English language were machine trans-
lated. Two reviewers (J.B., V.C.) independently screened
the titles and abstracts of all retrieved articles and assessed
the full-text records against the inclusion and exclusion
criteria. Any discrepancies in assessment were resolved by
consensus.

The following data were independently extracted by two
reviewers (J.B., V.C.): CPG definitions of older adults and
frailty; recommended frailty screening tools and threshold
scores for frailty; recommended management strategies for
older and frail adults, including HbA1c targets and use
of insulin and non-insulin antihyperglycaemic agents; and
any recommendations for deprescribing of diabetes phar-
macotherapy. HbA1c targets reported in units of millimoles
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per mole were converted to percentages using the following
equation [11]:

HbA1c(%) =
HbA1c

(
mmol
mol

)

10.929
+ 2.15.

Quality assessment

Two reviewers (J.B., V.C.) independently evaluated the qual-
ity of the included CPGs using the Appraisal of Guidelines
for Research & Evaluation II (AGREE II) instrument, which
is a validated appraisal tool to assess the methodological
rigour and transparency of CPGs [12]. AGREE II contains
23 items across 6 domains (Scope and Purpose, Stakeholder
Involvement, Rigour of Development, Clarity of Presenta-
tion, Applicability and Editorial Independence) and requires
users to rate each item on a 7-point Likert scale. Item scores
that differed by ≥3 points were discussed and resolved by
consensus. The scores given by both reviewers for items in
each domain were summed to yield a total domain score.
An overall score for the CPG was obtained by taking a
weighted average of the six scaled domain scores. CPGs
that had an overall score of ≥60% were considered high
quality, those that had an overall score of 30 to <60%
were moderate quality and those that had an overall score
of <30% were deemed low quality [12]. Further details of
the quality assessment are outlined in Appendix 2.

Results

The initial search identified 2918 citations that underwent
title and abstract screening. Of these, 2785 were excluded
and the full text of 131 citations were reviewed, with 23
CPGs ultimately being included (Figure 1). Included CPGs
were from North American, European, South American and
Asian associations. Over half (n = 13, 57%) were published
in the past 5 years and two CPGs (8.7%) were specific
for older adults [13, 14]. Six CPGs (26%) were machine
translated [14–19], and the HbA1c target was converted
from millimoles per mole to percentage for one CPG [14].
Nine CPGs (39.1%) were high quality, nine (39.1%) were
moderate quality and five (21.7%) were considered low
quality.

Content related to both older adults and frailty was
present in 14 CPGs (61%), while 7 (30.4%) included
older adults but not frailty [16–18, 20–23], and 2 (8.7%)
mentioned neither older adults nor frailty [15, 24] (Table 1).
A definition of older adults was provided in 11 (52.4%)
of the 21 CPGs that provided recommendations for older
adults. Older adults were defined as aged ≥65 years
[13, 14, 16, 23, 25–29], ≥70 years [30] and ≥75 years
[31]. Out of the 14 CPGs that mentioned frailty, 7
(50.0%) provided a definition. Frailty definitions included
unintentional weight loss or malnutrition [26, 30, 32], vul-
nerability due to physiological or psychological stressors [13,
27], decline in physical performance/mobility or increased

falls risk [25–27, 30, 32], exhaustion, weakness or fatigue
[14, 25, 26, 30, 32], increased risk of institutionalisation [25,
32], as well as several other factors [14]. Four CPGs provided
recommendations for frailty screening and identification.
The Clinical Frailty Scale (CFS) was recommended by one
CPG, which defined frailty as a CFS score of 6–8 [30].
Two CPGs listed frailty screening tools, including the Fried
Score [13], Clinical Frailty Scale [13], FRAIL score [13]
and Edmonton Frailty Scale [32], without giving thresholds
scores for frailty. One CPG recommended screening for
functional impairments of instructional activities of daily
living (iADL) or basic ADL (bADL) without a threshold of
impairment to indicate frailty [31].

Haemoglobin A1C targets

A specific HbA1c target for older adults was provided in
15 (71.4%) of the 21 CPGs that provided recommenda-
tions for older adults, while 1 (4.8%) suggested relaxing
HbA1c targets in older adults [33], 1 (4.8%) suggested lower
targets [20] and 4 (19%) provided no specific guidance
regarding HbA1c targets in this population [17, 21, 23,
34] (Table 1; Figure 2). Twelve CPGs provided an HbA1c
target for healthier older adults, including those with a low
disease burden or longer life expectancy, with the majority
suggesting similar targets to the general population (<7.0%
to 7.5%) [13, 14, 18, 25–27, 29, 30, 32]. HbA1c targets
varied for individuals with multiple comorbidities, shortened
life expectancy, cognitive impairment, impairments in ADL
and/or longer duration of diabetes. For these populations,
most CPGs suggested an HbA1c target of ≤8.0% [16, 18,
25, 27, 29, 32, 35], or ≤8.5%–8.6% [13, 14, 19, 22, 30, 31],
while one CPG recommended an HbA1c of ≤9.0% [28]
(Table 1). A specific HbA1c range for patients who are frail
was provided by 6 (42.9%) of the 14 CPGs that mentioned
frailty. HbA1c targets for frail individuals ranged from 7.0%
to 8.5% [14, 25, 26, 30, 32, 34], and one CPG stated that
targets should be individualised in this population [28].

Pharmacological therapy

Among the 21 CPGs that provided recommendations spe-
cific to older adults, 16 (76.2%) discussed non-insulin anti-
hyperglycaemic agents (Table 2). Hypoglycaemia risk was
considered by all 16 CPGs. Metformin was specifically rec-
ommended as a first-line agent in older adults by six CPGs
[13, 18, 26, 27, 29, 30] and seven suggested dipeptidyl
peptidase-4 (DPP-4) inhibitors as an alternative or second-
line agent [18, 19, 26, 27, 29–31]. The risk of hypogly-
caemia with sulfonylureas was highlighted, with four advis-
ing against their use [13, 14, 21, 26] and nine suggesting
caution [17, 18, 22, 23, 27, 28, 30–32]. This included
six CPGs that recommended avoiding long-acting sulfony-
lureas [13, 18, 26, 27, 30, 35], three of which suggested
short-acting sulfonylureas, if this class of medication is used
[26, 27, 30]. Caution with glucagon-like peptide-1 receptor
(GLP-1) agonists was advised by two CPGs due to the
potential to cause weight loss [19, 26], while one CPG
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Figure 1. PRISMA flow diagram: selection process for inclusion of guidelines.

recommended their use in older patients with or at risk
of atherosclerotic cardiovascular disease [27]. Seven CPGs
advised against the use of thiazolidinediones in older adults
due to risk of fluid retention and worsening heart failure [13,
14, 18, 22, 26, 27, 29].

Ten (47.6%) out of the 21 CPGs mentioning older adults
discussed insulin therapy in this population [13, 14, 18, 26–
31, 35] (Table 2). Six CPGs recommended initial use of basal

insulins [13, 14, 18, 26, 27, 30], three of which suggested
that premixed insulin could be as an alternative to basal
insulin [14, 18, 30], and one recommended low-dose short-
or rapid-acting insulins before meals without basal insulins
in patients >80 years [29].

Among the 14 CPGs mentioning frailty, 3 (21.4%) pro-
vided recommendations for non-insulin antihyperglycaemic
agents and 2 (14.3%) for insulin therapy. Metformin was
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Guideline recommendations for older and frail adults with T2DM

Figure 2. Upper limit of guideline-recommended HbA1c target for older adults based on health status, complexity and frailty.

specifically recommended as first-line agent by two CPGs
[14, 26], with one suggesting DPP-4 inhibitors as an alter-
native [26], and two suggesting use of low-dose sulfonylureas
[26], or sulfonylureas with low risk of hypoglycaemia [14].
Two CPGs advised against GLP-1 agonists and SGLT-2
inhibitors in those who are frail due to weight loss risk
[19, 26]. Both CPGs that gave recommendations for insulin
therapy in frail adults recommended the use of basal insulins
[14, 26].

Deprescribing

Seven (30.4%) out of the 23 included CPGs provided
recommendations for deprescribing. One CPG provided
explicit criteria for when to deprescribe, including instances
of severe or recurrent hypoglycaemia on non-insulin
therapies, wide glucose excursions, hospitalisations resulting
in adverse effects, or medication use without clear benefit
[27]. Two CPGs provided nonspecific recommendations
of when to deprescribe, including when there is a need
to reduce polypharmacy, when the risks outweigh the
benefits, the medication has limited efficacy, targets are

not being met or during acute illness [19, 26]. Three
CPGs provided recommendations for deprescribing specific
medications. These included discontinuing sulfonylureas
[24, 30], and medications causing hypoglycaemia when
adding GLP-1 agonists and SGLT-2 inhibitors [28]. Three
CPGs gave nonspecific recommendations on medications
to deprescribe, including agents with a high hypoglycaemia
risk [26, 27] or medications with no impact on glycaemic
control or weight, unless other clinical benefits are present
[33]. No CPGs provided a specific strategy or algorithm by
which to deprescribe medications.

Discussion

This systematic review was performed to identify CPG rec-
ommendations for the management of T2DM in older
adults, including both healthy and frail populations. Out
of the 23 included CPGs, 21 (91.3%) contained content
related to the population of interest. Recommendations
regarding HbA1c targets ranged from <7.0% to 9.0% and
differed based on overall health, life expectancy, frailty, and

7
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functional and cognitive abilities. Pharmacologic recom-
mendations for oral and injectable antihyperglycaemic med-
ications focused on reducing the risk of hypoglycaemia and
avoiding medications associated with weight loss or fluid
retention.

Eleven CPGs [13, 14, 18, 25–32] provided different
HbA1c targets for healthier older adults and those who
are frail, living with multiple comorbidities, reduced life
expectancy and cognitive and/or functional decline. Targets
for healthier older adults were similar to younger adults,
ranging from <7.0% to 7.5%, while for frail, functionally
impaired or medically complex older adults, CPGs suggested
less strict targets (≤8.0%–9.0%) or provided nonspecific
recommendations to relax the glycaemic control. A previ-
ous systematic review of recommendations for older adults
in diabetes CPGs found different HbA1c targets within
the three included CPGs [8]. We similarly found different
HbA1c targets within CPGs; however, there was an overar-
ching theme of strict control for healthier older adults and
relaxed targets for frail or medically complex individuals.

Landmark clinical trials, such as UKPDS, ADVANCE
and ACCORD, have informed diabetes CPGs worldwide
[36–38]. These studies support strict HbA1c targets to
reduce the risk of micro- and macrovascular complications.
While data suggest that older adults do benefit from strict
control, they are also at an increased risk of hypoglycaemia
and complications [39]. In a post hoc analysis of older
and frail adults in the ADVANCE trial, intensive blood
glucose lowering was consistently found to be beneficial
throughout all ages [39]. However, age and frailty were
associated with increased risk of hypoglycaemia and higher
mortality in participants with one or more episodes of
severe hypoglycaemia irrespective of the treatment arm
[39–41]. In a subgroup analysis of the ACCORD trial,
older and younger adults achieved similar HbA1c levels,
and experienced similar rates of death and macrovascular
complications [42]. However, those in intensive glycaemic
control group had approximately three times the rate of
severe hypoglycaemia compared to the standard glycaemic
control group with a greater absolute annual incidence in
older individuals [42]. These data appear to have been
integrated into most of the included CPGs in our study
with recommendations to maintain strict control in healthier
older adults and de-intensify HbA1c targets in those at
greatest risk of hypoglycaemia and associated complications.

The risk of hypoglycaemia is an important consideration
in pharmacotherapy choice in older individuals across the
health and frailty spectrum [5–7]. Hypoglycaemic events are
linked to heightened mortality and elevated risks for falls
and associated injuries, dementia, and macro- and microvas-
cular events [43]. Of the 16 CPGs that discussed non-
insulin pharmacotherapy in older adults, 6 suggested the
use of metformin as a first-line agent and 7 recommended
DPP-4 inhibitors as a second-line agent. Metformin has an
established role in this population because of its low risk of
hypoglycaemia and neutral effects on weight [6, 44]. Sul-
fonylureas were traditionally a second-line agent for T2DM;

however, 13 CPGs [13, 14, 17, 18, 21–23, 26–28, 30–32]
now recommended avoidance or caution in older adults due
to their high hypoglycaemia risk. Sulfonylureas have largely
been replaced in this population by DPP-4 inhibitors due to
a lower risk of hypoglycaemic events [44].

Two CPGs recommended caution with use of GLP-1
agonists and SGLT-2 inhibitors in frail older adults. Avoid-
ance of weight-reducing agents is important in those who
are frail, as these medications may diminish the muscle
reserve, worsening sarcopenia [5, 6]. Moreover, GLP-1 ago-
nists and SGLT-2 inhibitors can contribute to dehydration,
increasing risks for falls and acute kidney injury, and SGLT-2
inhibitors can also cause orthostatic hypotension and urinary
tract infections [5, 6]. These recommendations differ from
those for younger adults and overweight/obese individu-
als, in whom these medications are often recommended
as initial therapy due to their multiple benefits of glucose
control, prevention of cardiovascular and renal events, and
weight reduction [6]. Weight reduction should be monitored
and moderated in frail older population since, unlike the
younger individuals who may manage worse with higher
weight, functionality is better in frail, obese older adults than
malnourished ones [6].

Along with sulfonylureas, insulin poses an increased risk
of hypoglycaemia and remains a common cause for drug-
related hospitalisations in older populations [7, 45]. Despite
the heightened risk, insulin remains a widely utilised therapy
even in older and frail populations [45]. This is attributed to
the many challenges in glucose management in older indi-
viduals [6, 7, 45, 46]. However, the therapeutic goal shifts
when using insulin in older adults, wherein a primary focus
is to minimise risks [4, 7]. Accordingly, 6 of 10 included
CPGs that made recommendations on the use of insulin
therapy in older and frail adults recommended the use of
basal insulins and/or lower starting doses in this population.
Basal insulin is preferred due to its once-daily dosing and
decreased risk of hypoglycaemic events [7, 45]. However, it
is crucial to continually evaluate individual’s cognitive and
functional ability to ensure adherence to insulin regimens,
as conditions such as cognitive impairment, retinopathy and
neuropathy may impede adherence as was highlighted in
three of the CPGs [7, 14, 26, 27].

Beyond influencing medication selection, frailty also sig-
nificantly impacts the prognosis of T2DM, exacerbating
diabetes-related complications, adverse events and hospitali-
sations, and should be recognised as an important consider-
ation in treatment decisions [6]. Integrating frailty screening
into the ongoing health assessment as a routine part of
diabetes care is necessary for identifying the higher risk group
that require a treatment adjustment. Multiple tools exist that
are effective at identifying frailty and associated shortened
life expectancy [47–49]. While there is no consensus on
the best tool to quantify frailty, it has been suggested that
any tool that conceptualises frailty in a clinical manner is
appropriate [3, 50].

Deprescribing is an important practice when the decision
is made to change to a less strict HbA1c target. The
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underlying theme behind deprescribing recommendations
was the avoidance of hypoglycaemia and polypharmacy.
While CPGs acknowledged the need for therapy de-
escalation, they lacked guidance on the process. This is
converse to the detailed algorithms provided for therapy
intensification. Instead, CPGs provide only high-level
guidance on when to deprescribe, such as recurrent hypo-
glycaemia and lack of medication efficacy. More research is
needed on effective methods for deprescribing, which would
allow for stronger recommendation and development of
deprescribing algorithms from diabetes organisations.

Beyond deprescribing, more research is warranted in the
management of diabetes in older and frail individuals. The
two frailty phenotypes are at polar ends of the frail metabolic
spectrum. The sarcopenic obese frail phenotype has increased
visceral fat and increased insulin resistance, while the mal-
nourished frail phenotype has significant loss of muscle
and fat mass and reduced insulin resistance [4–6]. These
individuals likely require an individualised approach to dia-
betes management, and more research focused specifically on
diabetes management in older and frail individuals will help
to support recommendations made within CPGs.

Strengths and limitations

This is not the first review of diabetes CPGs in older adults.
However, we not only screened for HbA1c targets but also
for the pharmacotherapy algorithms and were more inclusive
of international CPGs. In our attempt to be inclusive of non-
English-language publications, we used machine translation
of non-English international papers, and as such, there is
the risk of misinterpretation of recommendations. While
our search strategy resulted in 23 CPGs, it only included
two databases and therefore may lack comprehensiveness.
We included CPGs that were published in the last 10 years,
including two published from 2013 [14, 17]. There have
been significant advancements in diabetes research over the
past 10 years, and some older CPGs may not be relevant
today. However, we did search for updated versions of all
included CPG, minimising the risk of including outdated
CPGs. Lastly, the focus for this systematic review was only
on T2DM in non-palliative and non-end-of-life patients and
as such is not applicable to all older adults with diabetes.

Conclusion

This systematic review aimed to consolidate the CPG rec-
ommendations for management of T2DM in older and frail
populations. A significant portion of CPGs acknowledge
the influence of ageing, yet few address frailty, and among
those, only a small number offer comprehensive recommen-
dations. Despite efforts to standardise diabetic management,
variability was present within CPGs. However, a pattern of
stricter HbA1c target for healthier older adults and more
relaxed target for those who are frail or medically complex, as
well as a focus on avoiding hypoglycaemia and other adverse
effects in all older adults, was found. Additional guidance

specific to older and frail adults would help to standardise
the management of diabetes worldwide.
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