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Background
The benefit of exercise in the prevention 
and management of type 2 diabetes 
(T2D) has a strong evidence base, so it 
is important to ensure exercise is part 
of every patient’s management plan. 

Objective
This article reviews the evidence 
for exercise in T2D and the factors 
affecting a patient’s willingness to 
commence and sustain enough 
exercise to gain benefit. The article 
offers tips about how to safely and 
effectively prescribe the ‘medicine’ 
of exercise for all, even the frailest 
patients; who to stabilise before an 
exercise program should begin; and 
how to use the skills of an accredited 
exercise physiologist (AEP) to deliver 
the best ‘prescription’ possible. 

Discussion
General practitioners and their teams, 
along with other healthcare providers 
such as AEPs, can increase the amount 
of exercise medicine a patient receives. 
This is the case for those at risk of 
developing T2D, those with T2D and 
those with the many comorbidities 
associated with T2D. 

PHYSICAL INACTIVITY is the fourth 
leading risk factor for global mortality.1 
Substantial research supports the 
benefits of regular physical activity for 
the prevention and treatment of chronic 
medical conditions.2,3 Patients who are 
insufficiently active cost more to care 
for,4 and a 2016 report conservatively 
estimated that physical inactivity cost 
the Australian health system over 
$800 million in 2013.5 Yet despite the 
substantive evidence, 85% of adult 
Australians participate in insufficient 
levels of physical activity to meet current 
physical activity guidelines and obtain the 
major benefits of participation,6 including 
the prevention of type 2 diabetes (T2D).

The aim of this article is to review 
the evidence for including structured 
physical activity goals, often termed 
‘exercise goals’, in all management plans 
for patients with, or at risk of developing, 
T2D. The article also discusses the 
barriers associated with beginning 
and maintaining regular exercise. 
Additionally, advice is offered on why, 
and how, to include allied health providers 
such as accredited exercise physiologists 
(AEPs) as part of the treating team to 
optimise the incorporation of exercise 
in a management plan.

Overview of evidence for exercise
The benefits of regular exercise for diabetes 
management are well understood, with 
structured exercise training associated with 
absolute reductions in glycated haemoglobin 
(HbA1c) of 0.67%,7 improvements in 
muscle strength by 38%,8 and reductions 
in cardiovascular risk factors such as 
blood pressure (systolic blood pressure: 
–5.6 mmHg; diastolic blood pressure: 
–5.5 mmHg) and waist circumference 
(–0.8%).9 Aerobic exercise has also been 
demonstrated to result in improvements 
in quality of life.10 Lifestyle counselling, 
including a combination of diet and 
exercise advice, can delay progression 
to T2D more effectively over a two-year 
period than treatment with metformin 
(–58% compared with –31%, respectively).11 
Furthermore, reduced fitness has been 
shown to be an independent predictor of 
mortality for people with T2D, with similar 
increases in relative risk from reduced 
fitness regardless of body mass index 
(BMI).12 This suggests that the protective 
effect of higher fitness is independent 
of body weight and equally beneficial 
for people with a normal, overweight or 
obese BMI.

The general recommendations for 
the amount and type of exercise for 
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people with T2D are to engage in at 
least 150 minutes of moderate-to-
vigorous aerobic exercise per week, and 
2–3 half-hour sessions of resistance 
(strength) exercise on non-consecutive 
days each week.13 Patients should exercise 
at least every second day to optimise 
the exercise-induced benefits on insulin 
sensitivity.14 While there is less evidence 
for balance and flexibility exercise in 
the direct treatment of diabetes and 
cardiovascular risk, these exercise 
modalities may benefit the management 
of comorbidities. Therefore, they are 
also recommended on 2–3 days per 
week, as they can assist in maintaining 
functional independence and reducing 
the risk of adverse events such as falls, 
particularly for older or frail patients, or 
when peripheral neuropathy is present.13 
The intensity and subsequent stimulus 
for positive adaptation of any activity is 
relative to the current level of fitness of 
the individual engaging in the activity 
and, as such, must also be tailored to 
the specific requirements of the patient. 
A slow walk on a flat path may induce 
a moderate-intensity cardiorespiratory 

response in some patients, whereas others 
may need to walk up an incline or at a 
brisker pace to elicit the desired response. 
A good general guide to intensity that can 
be used to assist patients to gauge their 
level of activity is to use the ‘talk and 
whistle’ test. If a patient can whistle while 
exercising, the intensity can be considered 
low; if they can hold a conversation but do 
not have the breath to whistle, it can be 
considered moderate; if they are breathing 
too heavily to comfortably speak in 
sentences, the intensity can be considered 
vigorous or high. Many common exercise 
activities contain elements of multiple 
exercise modalities, and these can assist 
in achieving multiple goals. For example, 
yoga combines elements of resistance, 
balance and flexibility exercise. A range 
of activities that may be applicable 
to patients with T2D and the types of 
modalities involved in those exercises 
are included in Table 1. In addition to 
structured exercise, individuals with 
T2D are encouraged to increase their 
incidental physical activity (eg taking the 
stairs rather than an elevator at work) in 
order to gain additional health benefits.13 

An overview of the benefits of different 
exercise modalities to individuals with 
T2D and associated comorbidities are 
outlined in Table 2.

Overview of factors associated 
with starting and maintaining an 
exercise program
Factors affecting a patient’s willingness to 
commence an exercise program include 
a patient’s previous exercise history, their 
understanding of the role of exercise in 
the prevention or treatment of diabetes, 
their expectations regarding the likely 
outcomes from regular exercise as well 
as their motivation to achieve these 
outcomes, their confidence to exercise 
in public and their confidence that it 
is safe to exercise. While the risk of an 
adverse event is elevated during exercise 
for patients with T2D, including those 
with comorbidities, the occurrence of 
adverse events is low with the benefits 
of regular exercise greatly outweighing 
the risks.15 Additional common barriers 
to starting an exercise program include 
lack of interest and perceived lack of 
fitness and energy as well as ingrained 
sedentary behaviours.16 The term 
‘exercise’ itself may be a barrier to 
some individuals because of a lack of 
information from health professionals 
and a lack of knowledge surrounding 
exercise type and intensity that is safe 
and effective, as shown within cancer 
survivor populations.17 It may therefore 
be preferable to instead talk about 
movement or activity or specific tasks 
such as sitting less, moving more or 
taking part in activities such as gardening, 
for example. Ongoing exercise adherence 
is enhanced if it is goal-directed and 
caters to the individual preferences of the 
patient; therefore, part of the prescription 
process should be to identify patient goals 
and activities they enjoy (such as playing 
with their grandchildren) and to make 
these the focus of exercise prescription. 
The treating clinician can assist by using 
motivational interviewing skills with their 
patients to encourage change in their 
behaviour by focusing on the patient’s 
own motivating factors to experience the 
benefits of exercise.18

Table 1. Physiological components of common exercise activities

Exercise 
activity

Aerobic 
component

Resistance 
component

Flexibility 
component

Balance 
component

Yoga * ** *** ***

Circuit training ** ** * *

Tai chi – * * **

Walking ** * – *

Jogging/running *** * – *

Pilates – ** * *

Cycling *** * – –

Dancing ** – * *

Gardening * * * *

Weight training * *** * *

*** Strong benefit, ** Moderate benefit, * Minor benefit, – No benefit
Note: The ratings here are estimates and will vary depending on the way any activity is prescribed  
and/or structured and how challenging it is based on an individual’s fitness level. For example, yoga can 
be structured as a very light-intensity activity or can be very high intensity depending on the sequencing 
and pacing of movements and the participant’s relative fitness. It is advisable for patients to discuss 
the specifics of any activity they are doing with their general practitioner and/or accredited exercise 
physiologist to determine if it is safe for them and likely to deliver the desired benefits.
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Role of the general practitioner
If referring a patient or recommending 
exercise, GPs have a role in screening 
those who are not currently suitable 
for an exercise program or need close 
supervision while undertaking exercise. 
Unsuitable patients include those with 
unstable angina, unstable respiratory 
disease, untreated heart failure or 
cardiomyopathy, severe aortic stenosis and 
uncontrolled diabetes. Once stabilised, 
these patients may be suitable for an 
exercise program. Patients who may 
need close supervision while exercising 
include those who have had a complicated 
myocardial infarct within the previous 
three months, those with a resting heart 
rate ≥100 beats/minute and those with 
poorly controlled hypertension.19 It is 
important to recognise that every clinically 
stable patient (including the very frail) 
can benefit from exercise tailored to their 
individual circumstances. As every patient 
is different, a single solution tailored 
purely to the primary morbidity is unlikely 
to work, and instead a holistic approach 
to prescription should be followed. For 
example, a patient who is frail may be 
prescribed similar exercise to one with 
the same conditions who is not frail but 
at a reduced intensity and with increased 
use of fall-prevention strategies. An 
individual who is morbidly obese might 
have a reduced focus on weight-bearing 
activity to reduce the risk of developing 
impact-related musculoskeletal problems. 
It is also important to recognise that 
any increase in level of physical activity, 

however small, is likely to be beneficial. 
Figure 1 provides a flowchart to assist with 
decision making to support patients to 
become physically active.

Several systematic reviews indicate 
that general practitioner (GP) advice and 
counselling related to physical activity 
leads to increases in physical activity 
participation by patients.20,21 Despite 
this evidence there may be numerous 
barriers to GPs delivering safe and 
effective exercise counselling. Barriers 
that have been identified to GPs initiating 
discussions about physical activity with 
their patients include feeling ill-prepared 
to offer specific advice about appropriate 
exercise types, frequencies and intensities, 
and perceptions of low patient motivation 
to change.22,23 Potential solutions to the 
barriers GPs experience in providing 
specific advice about appropriate exercise 
parameters include providing patients 
with existing resources related to exercise 
for people with diabetes such as an 
Exercise is Medicine factsheet (http://
exerciseismedicine.com.au/factsheets) 
and the referral of patients to appropriately 
qualified health professionals24 for a 
specific exercise prescription and coaching 
in how to enact it.

Role of accredited exercise 
physiologists
AEPs are university-qualified allied 
health professionals trained in exercise 
prescription and behaviour change 
interventions for a wide range of clinical 

and sub-clinical populations. Through 
GP referrals, via a GP Management 
Plan or residential aged care facility 
plan, patients with diabetes can obtain 
up to five individual consultations and 
eight group sessions funded by the 
Medicare Benefits Schedule (MBS) with 
an AEP in a calendar year.25 On the 
basis of individual patient needs, the 
AEP can use these sessions to assess 
exercise tolerance, discuss goals, address 
barriers to support behaviour change, 
and prescribe and instruct safe and 
effective exercise. Importantly, AEPs 
are independent health practitioners 
with the clinical knowledge and skills to 
identify potentially significant signs or 
symptoms that may indicate a client is 
not clinically stable and requires further 
treatment before it is safe for them to 
exercise. AEPs can also identify situations 
in which safe thresholds for exercise 
to avoid signs or symptoms need to be 
considered (eg stable angina), eliminating 
the need for a GP to provide a potentially 
problematic clearance to exercise.26 For 
many patients without significant clinical 
symptoms requiring close supervision 
during exercise, transitioning to groups 
or the gym can be confronting. For these 
individuals, an initial referral to an AEP 
or physiotherapist may assist to facilitate 
a supported transition to independent 
group or gym exercising.

Referrals to group programs allow for an 
initial individual assessment by the allied 
health professional that is not considered 
part of the five individual sessions that 
can be provided as part of a Team Care 
Arrangement. Patients are then able 
to attend up to eight group sessions for 
between two and 12 patients each per 
calendar year. These sessions can assist 
allied health professionals to address 
lifestyle changes in a manner more likely 
to result in sustained behaviour change 
than may be achievable through the 
maximum of five individual visits. Primary 
care physicians can check whether there 
are group sessions operating in their area 
as this might provide extra care for the 
patient above the five one-on-one sessions 
per year. The Royal Australian College of 
General Practitioners’ Smoking, nutrition, 
alcohol, physical activity (SNAP) guideline 

Table 2. Effect of exercise modalities on health-related outcomes in 
type 2 diabetes

Health-related outcome
Aerobic 
exercise

Resistance 
exercise

Flexibility 
exercise

Balance 
exercise

Glycaemic control *** ** – –

Cardiovascular risk reduction *** * – –

Mental health/mood *** * – –

Balance/proprioception * * ** ***

Muscle strength * *** – *

Bone health * *** – –

*** Strong benefit, ** Moderate benefit, * Minor benefit, – No benefit
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has links to state-based programs;19 local 
Primary Health Networks may also be able 
to assist.

Despite these options, the long-term 
adherence to exercise programs is poor,19 
so ongoing review of progress by treating 
allied health professionals and the 
general practice team is needed. Regular 
non-judgemental review with the patient 
can assist with identifying and addressing 
any barriers to exercise, and provides 
an opportunity for the GP to deliver 
follow-up coaching, while regular review 

of goals can assist the patient to maintain 
the motivation critical to sustained 
lifestyle change.27

Conclusion
Exercise is a safe and effective treatment 
modality to assist in the control of glucose 
levels and reduce complications for 
individuals with T2D. However, there are 
multiple challenges that must be overcome 
both for GPs and their patients to initiate 
and maintain regular exercise as part of 

a treatment plan. A referral to an AEP or 
physiotherapist for exercise counselling 
and prescription should be strongly 
considered as it can support and build on 
the behaviour change process initiated 
in general practice settings to enhance 
patient outcomes.

Key points
•	 Exercise should be discussed/

prescribed for every patient with or 
at risk of T2D.

Figure 1. Decision-making aid to support patients to become optimally active
*High risk: risk of hypoglycaemia, morbidly obese, musculoskeletal limitations, severe mental illness or any other factor the GP thinks will complicate 
physical activity
AEP, accredited exercise physiologist; EIM, Exercise is Medicine; GP, general practitioner; PA, physical activity
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•	 Every patients who is clinically stable 
can benefit from exercise.

•	 Any increases in physical activity can 
be beneficial.

•	 All health professionals in the general 
practice team are ideally placed to 
discuss and provide an initial exercise 
prescription and to refer to an AEP or 
physiotherapist for a more detailed 
exercise prescription.

•	 MBS funding is available for the 
referral, and treatment with exercise, 
of patients with T2D.

Authors
Andrew Williams BApplSc (ExSportSc), BSc(Hons), 
PhD, GradCert ULT, AEP, FESSA, MRFF TRIP Fellow, 
Associate Professor in Clinical Exercise Science, 
School of Health Sciences, College of Health and 
Medicine, University of Tasmania, Tas 
Jan Radford MBBS, FRACGP, FARGP, MPsychMed, 
MEd, GAID, AFANZAHPE, Churchill Fellow 2017, 
Associate Professor of General Practice, University 
of Tasmania, Tas; General Practitioner, West Tamar 
Health, Tas; Provost Tasmanian faculty of the RACGP, 
Tas; Member of the RACGP Expert Committee – 
Research, Vic; Member of the RACGP Handbook of 
Non-Drug Interventions (HANDI) Project Team, Vic
Jane O’Brien BExSportSc, GradCert (Mgmt), BN, 
MApplSci, PhD, Lecturer in Nursing, School of 
Nursing, College of Health and Medicine, University 
of Tasmania, Tas
Kade Davison BAppSci Hum Mov (Hons), PhD, AES, 
AEP, ESSAM, GAICD, Senior Lecturer in Clinical 
Exercise Physiology, School of Health Sciences, 
University of South Australia, SA; Member of Alliance 
for Research in Exercise, Nutrition and Activity, Allied 
Health and Human Performance, University of South 
Australia, SA; President, Exercise & Sports Science 
Australia, Qld
Competing interests: KD is a Director on the Board of 
Exercise and Sports Science Australia.
Funding: None.
Provenance and peer review: Commissioned, 
externally peer reviewed.

References
1.	 World Health Organization. Global health risks: 

Mortality and burden of disease attributable to 
selected major risks. Geneva: WHO, 2009.

2.	 Lee IM, Shiroma EJ, Lobelo F, et al. Effect of 
physical inactivity on major non-communicable 
diseases worldwide: An analysis of burden 
of disease and life expectancy. Lancet 
2012;380(9838):219–29. doi: 10.1016/S0140-
6736(12)61031-9.

3.	 Pedersen BK, Saltin B. Exercise as medicine – 
Evidence for prescribing exercise as therapy in 26 
different chronic diseases. Scand J Med Sci Sports 
2015;25(Suppl 3):1–72. doi: 10.1111/sms.12581.

4.	 Anderson LH, Martinson BC, Crain AL, et al. 
Health care charges associated with physical 
inactivity, overweight, and obesity. Prev Chronic 
Dis 2005;2(4):A09.

5.	 Ding D, Lawson KD, Kolbe-Alexander TL, et al. The 
economic burden of physical inactivity: A global 
analysis of major non-communicable diseases. 
Lancet 2016;388(10051):1311–24. doi: 10.1016/
S0140-6736(16)30383-X.

6.	 Australian Bureau of Statistics. National 
Health Survey: First Results, 2017–18. Cat No. 
4364.0.55.001. Canberra: ABS, 2018.

7.	 Umpierre D, Ribeiro PA, Kramer CK, et al. Physical 
activity advice only or structured exercise training 
and association with HbA1c levels in type 2 
diabetes: A systematic review and meta-analysis. 
JAMA 2011;305(17):1790–99. doi: 10.1001/
jama.2011.576.

8.	 Lee J, Kim D, Kim C. Resistance training for 
glycemic control, muscular strength, and lean 
body mass in old type 2 diabetic patients: A 
meta-analysis. Diabetes Ther 2017;8(3):459–73. 
doi: 10.1007/s13300-017-0258-3.

9.	 Snowling NJ, Hopkins WG. Effects of different 
modes of exercise training on glucose control 
and risk factors for complications in type 2 
diabetic patients: A meta-analysis. Diabetes Care 
2006;29(11):2518–27. doi: 10.2337/dc06-1317.

10.	 Cai H, Li G, Zhang P, Xu D, Chen L. Effect of 
exercise on the quality of life in type 2 diabetes 
mellitus: A systematic review. Qual Life Res 
2017;26(3):515–30. doi: 10.1007/s11136-016-1481-5.

11.	 Knowler WC, Barrett-Connor E, Fowler SE, et al. 
Reduction in the incidence of type 2 diabetes 
with lifestyle intervention or metformin. N Engl 
J Med 2002;346(6):393–403. doi: 10.1056/
NEJMoa012512.

12.	 Church TS, LaMonte MJ, Barlow CE, Blair SN. 
Cardiorespiratory fitness and body mass 
index as predictors of cardiovascular disease 
mortality among men with diabetes. Arch 
Intern Med 2005;165(18)2114–20. doi: 10.1001/
archinte.165.18.2114.

13.	 Colberg SR, Sigal RJ, Yardley JE, et al. Physical 
activity/exercise and diabetes: A position 
statement of the American Diabetes Association. 
Diabetes Care 2016;39(11):2065–79. doi: 10.2337/
dc16-1728.

14.	 Borghouts LB, Keizer HA. Exercise and insulin 
sensitivity: A review. Int J Sports Med 
2000;21(1):1–12. doi: 10.1055/s-2000-8847.

15.	 Riddell MC, Burr J. Evidence-based risk 
assessment and recommendations for physical 
activity clearance: Diabetes mellitus and related 
comorbidities. Appl Physiol Nutr Metab 
2011;36 (Suppl 1):S154–89. doi: 10.1139/h11-063.

16.	 Sallis JF, Hovell MF, Hofstetter CR. Predictors 
of adoption and maintenance of vigorous 
physical activity in men and women. Prev 
Med 1992;21(2):237–51. doi: 10.1016/0091-
7435(92)90022-a.

17.	 Clifford BK, Mizrahi D, Sandler CX, et al. Barriers 
and facilitators of exercise experienced by cancer 
survivors: A mixed methods systematic review. 
Support Care Cancer 2018;26(3):685–700. 
doi: 10.1007/s00520-017-3964-5.

18.	 Avery L, Flynn D, van Wersch A, Sniehotta FF, 
Trenell MI. Changing physical activity behavior in 
type 2 diabetes: A systematic review and meta-
analysis of behavioral interventions. Diabetes Care 
2012;35(12):2681–89. doi: 10.2337/dc11-2452.

19.	 The Royal Australian College of General 
Practitioners. Smoking, nutrition, alcohol, physical 
activity (SNAP): A population health guide to 
behavioural risk factors in general practice. 2nd 
edn. East Melbourne, Vic: RACGP, 2015.

20.	Sørensen JB, Skovgaard T, Puggaard L. Exercise 
on prescription in general practice: A systematic 
review. Scand J Prim Health Care 2006;24(2):69–74. 
doi: 10.1080/02813430600700027.

21.	 Vuori IM, Lavie CJ, Blair SN. Physical activity 
promotion in the health care system. Mayo 
Clin Proc 2013;88(12):1446–61. doi: 10.1016/j.
mayocp.2013.08.020.

22.	Meriwether RA, Lee JA, Lafleur AS, Wiseman P. 
Physical activity counseling. Am Fam Physician 
2008;77(8):1129–36.

23.	Huijg JM, Gebhardt WA, Verheijden MW, 
et al. Factors influencing primary health care 
professionals’ physical activity promotion 
behaviors: A systematic review. Int J Behav Med 
2015;22(1):32–50. doi: 10.1007/s12529-014-9398-2.

24.	The Royal Australian College of General 
Practitioners. Exercise: Type 2 diabetes. East 
Melbourne, Vic: RACGP, 2014.

25.	Smart NA, Williams AD, Lyndon K. The role and 
scope of accredited exercise physiologists in the 
Australian Healthcare System. J Clin Exerc Physiol 
2016;5(2):16–20. doi: 10.31189/2165-6193-5.2.16.

26.	Maiorana AJ, Williams AD, Askew CD, et al. 
Exercise professionals with advanced clinical 
training should be afforded greater responsibility 
in pre-participation exercise screening: 
A new collaborative model between exercise 
professionals and physicians. Sports Med 
2018;48(6):1293–302. doi: 10.1007/s40279-018-
0888-2.

27.	 Avery L, Flynn D, Dombrowski SU, van Wersch A, 
Sniehotta FF, Trenell MI. Successful behavioural 
strategies to increase physical activity and improve 
glucose control in adults with type 2 diabetes. 
Diabet Med 2015;32(8):1058–62. doi: 10.1111/
dme.12738.

correspondence ajgp@racgp.org.au


