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People with prediabetes will benefit from early
identification using diabetes risk scores for the general
population, and then further blood testing for those
who are identified as being at high risk of developing
type 2 diabetes. A lifestyle intervention program should
be commenced in people with prediabetes and
pharmacological agents considered to prevent or slow
the transition to diabetes.

¢ Prediabetes is a high-risk state for developing type 2
diabetes and is also associated with a higher
cardiovascular disease risk.

Early detection and treatment of prediabetes can delay
the onset and reduce the risk of developing diabetes.
A two-stepped approach based on diabetes risk scores
for the general population and further blood tests for
those who are identified as high risk is recommended
for prediabetes screening.

If prediabetes is detected, lifestyle changes should be
commenced to prevent or slow the transition to
diabetes. Aggressive cardiovascular risk reduction
should be instituted.

To improve diabetes prevention, a multifaceted approach
that targets physicians’ understanding and compliance
with guidelines, as well as interventions to diminish
patient barriers to diabetes prevention is necessary.
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iabetes, particularly type 2 diabetes, is a global epidemic. In

2014, 422 million adults were estimated to have diabetes

worldwide,' and this is expected to increase to 629 million by

2045.2 In Australia, the prevalence of diabetes has more than
doubled during the past two decades and the number of people with
diabetes is projected to reach two million in 2025.>*

Prevention of type 2 diabetes is a major global public health challenge.
Individuals who have raised blood glucose levels, but are below the
threshold for diabetes, are defined as having prediabetes (impaired glucose
tolerance [IGT] and/or impaired fasting glucose [IFG]). Without inter-
vention, 15 to 30% of people with prediabetes will develop type 2 diabetes
within five years.> In individuals without diagnosed diabetes, the
two-hour postprandial glucose level on oral glucose tolerance testing
(OGTT) and fasting blood glucose level are significant predictors of
all-cause and cardiovascular disease mortality.”®

Emerging evidence from observational studies and randomised con-
trolled trials has clearly shown that people at the prediabetes stage will
benefit from early identification followed by intensive lifestyle intervention
and pharmacological treatment to delay the onset and reduce the risk of
developing diabetes.”* Furthermore, their elevated cardiovascular risk
merits a more aggressive approach to blood pressure and lipid management.
However, most patients with prediabetes are not identified, let alone
treated. This article focuses on the approaches to the early identification
of people with prediabetes and strategies and barriers for diabetes
prevention.

Prediabetes screening

Most people with prediabetes are unaware that they have the condition.
The infrequency of screening for prediabetes may be due in part to lack
of a screening strategy suitable for the general population. The most
sensitive way to screen is to use the OGT T, but it is invasive, time consuming,
expensive and impractical at the population level. Hence, a simple method
for identifying high-risk individuals would be an advantage. To be practical
onalarge scale, such a method needs to use readily available information
and not require blood testing. Such screening tools can then be used by
the general public directly, as well as by healthcare professionals. Once
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individuals who are at high risk have been
identified using such a tool, they can progress
to more definitive blood testing to identify
those with prediabetes or diabetes.

Preliminary noninvasive assessment

A large number of simple screening tools
have been described. They essentially use
information on well-known risk factors for
type 2 diabetes to produce a score indicating
the risk that the individual will progress to
type 2 diabetes over the subsequent few years.
There is often a perceived need to develop
ethnic-specific or country-specific tools.
However, we recently reported that the need
for ethnic-specific or country-specific tools
may have been overestimated, and that it
may be more important to develop or identify
tools that use measurements that are clearly
described and have high reproducibility in
both research and clinical settings."*

The Australian Type 2 Diabetes Risk
Assessment Tool (AUSDRISK) is a simple
and noninvasive diabetes risk score that can
be well understood and used by lay people,
and the results calculated without any
laboratory tests."” The AUSDRISK was devel-
oped using Australian data to identify adults
at high risk of type 2 diabetes who might
benefit from interventions to prevent or delay
its onset, and was validated in three other
Australian studies.'* AUSDRISK is based
on nine risk factors including age, sex,
ethnicity, parental history of diabetes, history
ofhigh blood glucose level, use of antihyper-
tensive medications, smoking, physical
inactivity and waist circumference. It has
been converted into a points-based, patient-
friendly questionnaire (Table 1 and see https://
static.diabetesaustralia.com.au/s/fileassets/
diabetes-australia/6d252140-1f10-47b2-a83f-
3cc3db348131.pdf) and thereisalso an online
interactive version (www.baker.edu.au/
health-hub/diabetes-risk-assessment).
Individuals with an AUSDRISK score of
12 or more (corresponding to 12.7% prob-
ability of developing diabetes during five
years of follow up) are identified as being at
high risk, and should proceed to diagnostic
blood testing. AUSDRISK can be used in any
individual aged 25 years or above, but is not
necessary in those who are manifestly at high

risk (e.g. previous gestational diabetes,
known prediabetes, a prior cardiovascular
event or polycystic ovary syndrome), all of
whom should proceed directly to blood
testing.

Using this simple and valid questionnaire
asapreliminary screening method, followed
with more invasive and accurate diagnosis
with blood testing, can be a cost-effective and
practical method to screen for prediabetes.
AUSDRISK can be used by allied healthcare
professionals or by patients themselves, for
example in the doctor’s waiting room.

Diagnostic testing

The best validated diagnostic tests for predi-
abetes are the two-hour postprandial glucose
level on OGTT and the fasting blood glucose
level. IGT is defined as a blood glucose level
two hours after a 75 g oral glucose load of
7.8 to 11.0 mmol/L and a fasting blood glucose
level in the nondiabetic range. IFG is defined
as a fasting blood glucose level of 6.1 to
6.9mmol/L (Table 2). These are the most
studied prediabetes states. HbA;  hasin recent
years also attracted attention as a means of
diagnosing prediabetes. No Australian guide-
lines currently define a range of HbA . level
that can be used for prediabetes, but the
American Diabetes Association recommends
using 5.7 to 6.4% (39 to 46 mmol/mol) and
the World Health Organization simply notes
that as HbA, level gets closer to the 6.5%
(48 mmol/mol) that defines diabetes, the risk
of future diabetes rises.

These three potential ways of diagnosing
prediabetes (IGT, IFG and elevated HbA,,
level) do not necessarily identify the same
individuals. Furthermore, nearly all of the
evidence for the prevention of progression
to diabetes is in people with IGT, and not
in those with other forms of prediabetes.
Nevertheless, all people identified as having
prediabetes by any method should be con-
sidered for lifestyle intervention. This should
be most intensively pursued in people with
IGT, as the risk of progression to type 2
diabetes is high and the evidence for benefit
is strong. For people prepared to consider
an intensive lifestyle change program, the
OGTT isavaluable diagnostic test, whereas
for other people, either measurement of the

fasting blood glucose or HbA, level will
provide adequate information.

Strategies for diabetes prevention
Lifestyle modification should be the corner-
stone of treatment for people with pre-
diabetes, owing to its safety and effectiveness.
Components of lifestyle intervention include
modification to nutrition, increase in exer-
cise, weight reduction and tobacco cessation.
The 2002 Diabetes Prevention Program study
demonstrated that lifestyle interventions in
people with prediabetes significantly reduced
the risk of progression to type 2 diabetes by
up to 58% compared with placebo.” These
landmark findings were confirmed by several
other large randomised controlled trials
and the benefits have lasted up to 10 years in
longitudinal observational studies.”*2

Lifestyle interventions to reduce
the risk of progression to diabetes
In the American College of Endocrinology
and the American Association of Clinical
Endocrinologists Consensus Statement
published in 2008, a program of regular
moderate-intensity physical activity for 30 to
60 minutes daily, at least five days per week, is
recommended and a diet that includes calorie
restriction, increased fibre intake and possible
limitations in carbohydrate intake is advised.”

In addition to increasing moderate-
intensity physical activity, reducing and
regularly interrupting prolonged sitting time
has the potential to improve cardiometabolic
health.?* Although a definitive threshold of
sedentary behaviour reduction that will pro-
mote health improvements is unclear at
present, evidence to date suggests that reduc-
tions of at least 60 minutes per day may be
required for clinical benefit in the prevention
of type 2 diabetes. >

Resistance training is increasingly recog-
nised as an important treatment component
for people with prediabetes and is particu-
larly beneficial for older people with predi-
abetes given the loss of lean body mass with
advancing age. Regular resistance training
engagement (one to two sessions per week)
is associated with lower odds of impaired
glucose metabolism and all-cause mortality,
and improved physical functioning.”*
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Table 1. The items for the Australian Type 2 Diabetes Risk Assessment Tool (AUSDRISK)

No. | ltem

Scores

1 Your age group

Under 35 years [0 point]

35-44 years [2 points]

45-54 years [4 points]

55-64 years [6 points]

65 years or over [8 points]

2 Your gender

Female [O point]

Male [3 points]

3a | Are you of Aboriginal, Torres Strait Islander, Pacific Islander or
Maori descent?

No [O point]

Yes [2 points]

3b | Where were you born?

Australia [0 point]

Asia (including the Indian subcontinent), Middle East, North
Africa, Southern Europe [2 points]

Other [0 point]

4 Have either of your parents, or any of your brothers or sisters been
diagnosed with diabetes (type 1 or type 2)?

No [0 point]

Yes [3 points]

5 Have you ever been found to have high blood glucose (sugar) (for
example, in a health examination, during an illness or during pregnancy)?

No [0 point]

Yes [6 points]

6 Are you currently taking medication for high blood pressure?

No [0 point]

Yes [2 points]

7 Do you currently smoke cigarettes or any other tobacco products on
a daily basis?

No [0 point]

Yes [2 points]

8 How often do you eat vegetables or fruit?

Every day [O point]

Not every day [1 point]

9 On average, would you say you do at least 2.5 hours of physical activity
per week (for example, 30 minutes a day on 5 or more days a week)?

Yes [0 point]

No [2 points]

10 | Your waist measurement (in cm) taken below the ribs (usually at the
level of the navel, and while standing)*

For those of Asian or Aboriginal or Torres Strait Islander descent:
Men Women

<90cm <80cm [O point]
90-100cm 80-90cm [4 points]

>100cm >90cm [7 points]

For all others:

Men Women

<102cm <88cm [O point]
102-110cm 88-100cm [4 points]

>110cm >100cm [7 points]

Total points

Your risk of developing type 2 diabetes within 5 years’

fasting blood glucose test.

5 or less: low risk. Approximately one person in every 100 will develop type 2 diabetes.

6-11: intermediate risk. You may be at increased risk of developing type 2 diabetes. For scores of 6-8, approximately one person in every 50
will develop diabetes. For scores of 9-11, approximately one person in every 30 will develop diabetes. Discuss your score and your individual
risk with your doctor. Improving your lifestyle may help reduce your risk of developing type 2 diabetes.

12 or more: high risk. If you scored 12 or more you may have undiagnosed type 2 diabetes or be at high risk of developing the disease. For
scores of 12-15, approximately one person in every 14 will develop diabetes. For scores of 16-19, approximately one person in every seven will
develop diabetes. For scores of 20 and above, approximately one person in every three will develop diabetes. See your doctor about having a

* The correct place to measure your waist is halfway between your lowest rib and the top of your hipbone, roughly in line with your navel. Measure directly against your skin, breathe out
normally, make sure the tape is snug, without compressing the skin. T The overall score may overestimate the risk of diabetes in people aged less than 25 years.
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How to translate lifestyle studies

into clinical practice

The main challenge is how best to deliver and
achieve engagement with these interven-
tions and how to sustain lifestyle change.
One-on-one sessions with a dietitian or other
qualified healthcare professional are unlikely
to be feasible in clinical practice because of
the large numbers of people who need such
services, and the limited staff and resources
available. In 2013, a review synthesised evi-
dence from 17 translational studies to assess
the impact oflifestyle interventions delivered
outside large randomised trials, and found
that group-based interventions could yield
significant weight loss (with the expectation
of reductions in the risk of type 2 diabetes),
and that changes were sustained over several
years.” Thus, the beneficial effects of intensive
lifestyle interventions that have been proven
in randomised controlled trials can be repli-
cated in community settings where resources
are more limited and samples less selective
than in the trial environment.

Pharmacological agents to prevent
the development of diabetes

The use of metformin or acarbose has been
shown in randomised multicentre inter-
ventional trials to reduce the progression
of prediabetes to diabetes.”* However, the
effectis smaller than that of intensive lifestyle
intervention and after their discontinuation
the incidence of diabetes increases. Further-
more, long-term benefit of such drugs on
cardiovascular outcomes in people with
prediabetes has not been demonstrated. Sev-
eral clinical trials, including findings from
the Diabetes Reduction Assessment with
Ramipriland Rosiglitazone Medication trial,
Diabetes Prevention Program and Actos
Now for Prevention of Diabetes trial, have
shown that use of thiazolidinediones
decreases the likelihood of progression from
prediabetes to diabetes.*** However, serious
side effects such as weight gain, fluid reten-
tion and fractures have limited the use of
thiazolidinediones in clinical practice. Newer
drugs such as glucagon-like peptide 1 agon-
ists and dipeptidyl peptidase IV inhibitors
hold promise in their ability to prevent dia-
betes,*>* but they are expensive and have

Table 2. Criteria for diagnosing prediabetes and diabetes

Criterion Normal Prediabetes Diabetes

Fasting blood glucose level (mmol/L) <6.1 6.1-6.9 (IFG) >7.0

Blood glucose level two hours after 75 g <7.8 7.8-11.0 (IGT) >11.1

OGTT (mmol/L)

HbA. (%) <b5.7 5.7-6.4* >6.5
(mmol/mol) <39 39-46 >48

range of HbA, that can be used for prediabetes.

Abbreviations: IFG = impaired fasting glucose; IGT = impaired glucose tolerance; OGTT = oral glucose tolerance test.
* Based on recommendations from the American Diabetes Association. No Australian guidelines currently define a

not been given to individuals with predia-
betes for long periods of time. Pharmacolog-
ical agents (mainly metformin) may be
considered for younger people with predia-
betes, in whom side effects are likely to be
less troublesome and the potential advantage
of delaying the onset of diabetes is likely to
be greater. However, no drug currently has
Therapeutic Goods Administration or
Pharmaceutical Benefits Scheme approval
for prediabetes within Australia.

Although prevention of diabetes is likely
to have measurable health benefits for most
people, this becomes less certain in the elderly.
For example, the effect that diabetes has on
reducing life expectancy diminishes with age,
and is no longer apparent after the age of
80 years.”” Thus, intensive lifestyle interven-
tion with the primary aim of preventing
diabetes may not be appropriate for people
with prediabetes in this age range. However,
exercise programs with the primary aim of
preserving physical and cognitive function
and independence (i.e. not primarily focused
on weight loss) are more likely to be of overall
benefit in this older age group, and may still
delay diabetes onset.

Barriers for diabetes prevention

Using data from the 2012 National Ambula-
tory Medical Care Survey, it was revealed that
treatment (lifestyle modification counselling
and/or use of metformin) was only indicated
in the medical records in 23% of people with
diagnosed or undiagnosed prediabetes.*
Understanding why treatment plans are infre-
quently provided to people with prediabetes
is crucial for successful interventions to
improve diabetes prevention. Data froma US

sample of family physicians showed that phy-
sicians who have a positive attitude toward
prediabetes as a clinical construct are more
likely to follow national guidelines for screen-
ing and recommend metformin to their
patients with prediabetes. Most physicians
also believed that a patient’s ability to modify
lifestyle, economic resources, time for patient
education on lifestyle modification and dif-
ficulty with sustaining patient motivation are
significant barriers to prediabetes care.” To
improve diabetes prevention, a multifaceted
approach that targets physicians’ understand-
ing and compliance with guidelines as well
as interventions to diminish patient barriers
to diabetes prevention is necessary.

Conclusion

Prediabetes is a high-risk state for developing
diabetes. Early detection and treatment of
prediabetes is a fundamental strategy to pre-
vent people from transitioning to diabetes.
The two-stepped approach that is based on
diabetes risk scores for the general population
and further blood tests for those who are
identified as having high-risk status can be
recommended for prediabetes screening. If
prediabetes is identified, a lifestyle interven-
tion program should commence to prevent
or slow the transition to diabetes. ET
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