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Abstract

Background: Worldwide, type 2 diabetes (T2DM) prevalence has more than doubled over two decades. In
Australia, diabetes is the second highest contributor to the burden of disease. Lifestyle modification programs
comprising diet changes, weight loss and moderate physical activity, have been proven to reduce the incidence of
T2DM in high risk individuals.
As part of the Council of Australia Governments, the State of Victoria committed to develop and support the
diabetes prevention program ‘Life! Taking action on diabetes’ (Life!) which has direct lineage from effective clinical
and implementation trials from Finland and Australia. The Melbourne Diabetes Prevention Study (MDPS) has been
set up to evaluate the effectiveness and cost-effectiveness of a specific version of the Life! program.

Methods/design: We intend to recruit 796 participants for this open randomized clinical trial; 398 will be allocated
to the intervention arm and 398 to the usual care arm. Several methods of recruitment will be used in order to
maximize the number of participants. Individuals aged 50 to 75 years will be screened with a risk tool (AUSDRISK)
to detect those at high risk of developing T2DM. Those with existing diabetes will be excluded. Intervention
participants will undergo anthropometric and laboratory tests, and comprehensive surveys at baseline, following
the fourth group session (approximately three months after the commencement of the intervention) and
12 months after commencement of the intervention, while control participants will undergo testing at baseline and
12 months only.
The intervention consists of an initial individual session followed by a series of five structured-group sessions. The
first four group sessions will be carried out at two week intervals and the fifth session will occur eight months after
the first group session. The intervention is based on the Health Action Process Approach (HAPA) model and
sessions will empower and enable the participants to follow the five goals of the Life! program.

Discussion: This study will determine whether the effect of this intervention is larger than the effect of usual care
in reducing central obesity and cardiovascular risk factors and thus the risk of developing diabetes and
cardiovascular disease. Also it will evaluate how these two options compare economically.
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Background
The dramatic increase in the prevalence of type 2 dia-
betes (T2DM) is posing a major international health
problem [1] and there is an urgent need to implement a
widespread and coordinated approach to its prevention.
Worldwide, T2DM prevalence has more than doubled
since 1981 and the total number of cases was almost
347 million adults in 2010 [2]. Currently in Australia,
diabetes is the second highest contributor to the burden
of disease, responsible for 5.2% of disability adjusted life-
years (DALYs), and by 2023 it will be the leading cause,
responsible for 8.6% of the overall disease burden [3].
Diabetes also poses an enormous economic burden,
accounting for AU$1.4 billion in 2003 and projected to
increase to almost AU$7 billion by 2033 [4].
Several recent clinical trials conducted on individuals

have demonstrated that lifestyle modification with weight
loss and moderate exercise can reduce the incidence of
T2DM in high risk individuals by up to 58% [5-7]. Life-
style modification has been shown to be even more effec-
tive than drug treatment using metformin or rosiglitazone
[5,8] and seems to have an impact lasting at least several
years following the active intervention [9-11]. The chal-
lenge is to implement the outcomes of these studies in the
‘real world’ of financially constrained health services.
In 2004 to 2006, the Australian Government funded a

group-based lifestyle modification implementation trial -
the Greater Green Triangle Diabetes Prevention Project
(GGT DPP) - to determine its efficacy and feasibility in
primary care [12]. From changes in waist circumference,
it is imputed that this program reduced participants’
projected risk of diabetes by 40%, cardiovascular disease
(CVD) by 16%. GGT DPP was derived from the Finnish
Diabetes Prevention Study (DPS) clinical trial [13] and a
sister project to the Good Ageing in Lahti Region
(GOAL) Lifestyle Implementation Trial in Finland [14].

Life! taking action on diabetes (Life!)
In Australia, the Federal and State Governments colla-
borate through the Council of Australian Governments
(COAG). In health, diabetes prevention is considered one
of the top priority areas. In 2007, as part of the COAG
initiative for diabetes, the Victorian State Government
committed AU$18.3 million of funding over four years for
25,000 high-risk individuals over 50 years old to partici-
pate in a diabetes prevention program called ‘Life! Taking
action on diabetes’ (Life!) to be conducted by Diabetes
Australia Victoria (DA Vic). Life! is a group based lifestyle
change program and has direct lineage from the DPS,
GOAL, and GGT DPP and its goals are described below.
The first Life! participants started the six session pro-

gram in April 2008. At the start of June 2012, 13,946
people had commenced a Life! group course. In 2010, the
Life! program underwent some changes to the entry
requirements and intervention structure. The program will
continue to evolve over time. In May 2011, the Victorian
State Government announced continued funding for Life!
for a further four years with an added emphasis on CVD
prevention. The Life! program was originally accessible for
individuals 50 years old and over with good English profi-
ciency and at high risk of developing diabetes.
The goals of the Life! program were developed based

on the experiences reported by two clinical trials of pre-
vention of T2DM with life-style modification [5,6]. The
intervention goals are: (1) no more than 30% energy
from fat; (2) no more than 10% energy from saturated
fat; (3) at least 15 g/1,000 kcal fiber intake; (4) at least
30 minutes/day moderate intensity physical activity; and
(5) at least 5% reduction in body weight. Participants in-
dividually tailor and modify the goals over the course of
the sessions.

The Melbourne diabetes prevention study (MDPS)
The Melbourne Diabetes Prevention Study (MDPS) is a
research project set up to study in detail a cohort of
individuals undertaking the Life! program in order to
evaluate the effectiveness of a large-scale prevention pro-
gram and, importantly, the cost-effectiveness. The focus
of the present study is a specific modification of the pro-
gram developed in 2011. The program to be evaluated
consists of an individual session and five group sessions
(‘1+5 model’) as presented further below.
The working hypotheses of the MDPS are that (1) the

MDPS program results in statistically and clinically
significant changes (relative to usual care) in clinical,
behavioral, and patient relevant outcomes, particularly
changes in weight and waist circumference, that reduce
the risk of progression to T2DM; and (2) the diabetes
prevention program provided in this study is both ‘cost-
effective’ (relative to usual care using a yardstick of
$50,000 per quality adjusted life year (QALY)) and
performs well in the second stage filter implementation
analysis (the protocol for the economic appraisal will be
presented separately).

Methods/design
Study design
The MDPS is a prospective, open, randomized controlled
trial to assess the effectiveness and cost-effectiveness of a
structured diabetes prevention program implemented in
Victoria for people 50- to 75-years old who are at high risk
of developing T2DM. This is a parallel group study, with
the intervention group receiving a diabetes prevention
program for 12 months and the control group receiving
usual care from their General Practitioners (GPs) during
the same time period. Intervention participants will un-
dergo anthropometric and laboratory tests, and compre-
hensive surveys at baseline, following the fourth group
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session (approximately three months after the commence-
ment of the intervention) and 12 months after commence-
ment of the intervention, while control participants will
undergo testing at baseline and 12 months only.
The study is coordinated from the Melbourne metropo-

litan campus of Deakin University (Victoria, Australia) and
is supported by the National Health and Medical Research
Council of Australia (NH&MRC). Ethical approval was
obtained from the Deakin University Human Research
Ethics Committee (EC66-2009). Written informed consent
will be obtained from all participants.
MDPS uses the existing infrastructure and accredited

Life! providers set in place by DAVic. Deakin University is
one of the accredited Life! providers. Life! facilitators will
undergo additional training because the MDPS interven-
tion is a ‘1+5 model’ version of the Life! program.

Participants
The study population is comprised of individuals 50- to
75-years old, living in the Melbourne metropolitan area,
who are at risk of developing diabetes, but currently do
not have diabetes.

Recruitment processes
Participants are recruited as described below from general
practices, by accredited Life! facilitators, in pharmacies,
and also at local community events within the study
catchment. The project coordinator provides recruiters
with specific training to ensure standardized recruitment
procedures.

1) Recruitment through general practices

Patients 50- to 75-years old are invited to complete
the Australian Diabetes Risk Assessment tool
(AUSDRISK). Those who score 15 or more are
referred to the study by their General Practitioner or
Practice Nurse.

2) Recruitment through accredited Life! providers
A Life! provider is an organization accredited to deliver
the Life! program. These organizations and DAVic
have the opportunity to refer individuals into MDPS.

3) Recruitment through pharmacies
MDPS project pharmacists and research assistants
visit pharmacies and target screening to patients
50-years old and older who have easily-identifiable
characteristics (such as high body mass index or
blood pressure) that are suggestive of higher risk of
T2DM. The questionnaire is completed in the
pharmacy along with the individual’s details.

4) Recruitment through community organization or event
Recruitment also takes place in community settings
such as health clubs/gymnasiums, local chapters of
community service organizations (for example, Rotary,
Lions Club and so on) and community fetes and expos.
Eligibility
Individuals 50-to 75-years old are asked to complete an
AUSDRISK test [15] that identifies individuals at high
risk of developing T2DM within five years. Approxi-
mately one person in every seven with a score over 15
will develop diabetes within five years. The ten-item self-
report AUSDRISK test is comparable with the Finnish
Diabetes Risk Score (FINDRISC) tool [16], but includes
ethnicity and country of birth appropriate for the multi-
cultural Australian population.
The procedure for screening, eligibility and recruit-

ment can be viewed in Figure 1. A score of 15 or more
on the AUSDRISK test [17] is the primary inclusion cri-
terion. If the score is 15 or above, the MDPS team mem-
ber will assess the eligibility of the individual by
checking the exclusion criteria, which for both males
and females are (1) already on treatment for type 1 or
type 2 diabetes; (2) laboratory evidence of existing
T2DM defined as having a two-hour oral glucose toler-
ance test (OGTT) result of greater than or equal to 11.1
mmol/L and/or a fasting blood glucose greater than or
equal to 7 mmol/L; (3) cancer (not in remission); (4)
severe mental illness; (5) substance abuse; (6) myocar-
dial infarction in the last three months; (7) pregnancy;
(8) difficulty with English and (9) other household
members involved in the study.

Consent
The MDPS project coordinator contacts eligible parti-
cipants to discuss the study, confirm eligibility criteria and
arrange baseline testing. Eligible individuals recruited
through the above strategies are provided with a plain lan-
guage statement and consent form approved by the Ethics
Committee at the time of recruitment.

Intervention
The MDPS intervention consists of an initial individual
session followed by a series of five structured group ses-
sions. The initial individual session forms a specific design
component of the intervention to maximize participant
retention and increase their personal risk awareness. The
delivery of an individual session runs in accordance with
trials that have indicated that lifestyle interventions that
incorporate individual feedback and goal setting foster a
greater sense of participant engagement, motivation and
ability to maintain lifestyle changes in the long term [11].
The individual session will be 30 to 45 minutes in du-
ration, involving the participant and the facilitator only,
and encompassing risk perception, goal setting, and mo-
tivation to change.
Four group sessions are provided at two week intervals.

A fifth and final group session occurs eight months after
the first group session. All sessions are led by a trained
Life! facilitator, with generally 8 to 15 participants in each
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Figure 2 Structure of the MDPS Group Program.
IS: Individual session.
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Figure 1 Flow chart of the MDPS.
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group. The duration of each group session is approxi-
mately 1.5 hours. The control group continues with usual
care as provided by their GP. They may be offered a dia-
betes prevention program at the end of the study.
The intervention and data collection time points for

both intervention and usual care groups are shown in
Figure 2.
The theoretical framework of this intervention is based

on the Health Action Process Approach (HAPA) model
and self-regulation theory [18-20]. Several other theories,
strategies and constructs are incorporated into the
design of the intervention. These include the social
learning theory, the trans-theoretical theory of stages
of change [21,22], empowerment-oriented counseling
[23-25], goal-setting approach [26,27], self-efficacy and
self-evaluation [18,28].
The group sessions follow the structure of the HAPA

model. Each session is structured with a major emphasis
on creating an interactive and socially-supportive atmos-
phere. In these sessions the facilitator enables goal
setting, moderates the discussion and feedback, and
strengthens the role of the group as a source of social
support. In addition, individual feedback is provided
to participants from anthropometric and laboratory
measurements at the second clinical testing session
(which follows the fourth group session - approximately
three months after the commencement of the interven-
tion). This individual feedback is used to evaluate the
impact of the intervention and to sustain participants’
motivation in their lifestyle changes.

Outcome assessments
Primary outcomes
The primary outcomes under investigation are changes
in diabetes and CVD risk as determined by changes
in weight, waist circumference, fasting plasma and
two-hour glucose, blood pressure and lipids. These are
determined through anthropometric and laboratory
measurements (performed as detailed below) at baseline,
following the fourth group session (approximately three
months after the commencement of the intervention)
and 12 months after commencement of the intervention.
The reduction in diabetes risk is calculated from the
reduction in weight and waist circumference [12] and
the reduction in cardiovascular risk from changes to the
Framingham risk score, which incorporates the changes
in the individual risk factors.

Secondary outcomes
Changes in psychosocial and quality of life measurements
(performed as detailed below) are the secondary outcomes.
There is also an economic assessment of the program

(separate protocol) by evaluating: whether it is ‘value for
money’ through Cost Utility Analysis (CUA), evaluating
technical efficiency issues through Cost Effectiveness
Analysis (CEA) and by assessing a broader range of
factors to supplement the technical analysis, based on
second stage filter implementation analysis pioneered in
Assessing Cost-Effectiveness (ACE) projects [29]. The
final aim is to evaluate the ‘usual care’ of individuals at
high risk of progression to T2DM.
Anthropometric measurements and laboratory testing
Study nurses are specifically trained to undertake stan-
dardized anthropometric measurements including height,
weight, waist and hip circumferences, and blood pressure.
These measurements and the laboratory procedures fol
low the international recommendations: the World Health
Organization’s Multinational Monitoring of Trends and
Determinants in Cardiovascular Disease (MONICA) Proto-
col [30] and the latest recommendations of the European
Health Risk Monitoring protocol [31]. All measurements
are recorded on the Clinical Test Form and are performed
at baseline, following the fourth group session (approxi-
mately three months after the commencement of the in-
tervention) and 12 months after commencement of the
intervention for the intervention group and only at baseline
and 12 months for the control group.
Anthropometric measurements
Height is measured at baseline and confirmed at sub-
sequent testing using a portable height stadiometer
(Charder). Participants are asked to remove their shoes
and any hair ornaments. Height is recorded to the reso-
lution of the height rule (1 mm).
Weight is measured with a weight scale (Charder

MS3200) placed on a hard surface. The scale is tested in
order to check that it gives a zero value. Participants are
asked to remove their heavy outer garments and shoes,
empty their pockets and remove heavy belts and items.
The participant stands in the center of the platform, with
weight evenly distributed between both feet. Weight is
recorded to the resolution of the scale (0.1 kg).
The waist circumference is measured with a measuring

tape (Seca203). The length of the tape is checked every
month against the height rule. If the measuring tape is
stretched it is replaced. Waist circumference is measured
at a level midway between the lower rib margin and the
iliac crest with a tape around the body in a horizontal
position. Participants are asked to remove their clothes,
except for light underwear. Measurements are recorded
twice according to the resolution of the tape (1 mm) and
the mean is used for data analysis.
Hip circumference is measured as the maximal cir-

cumference over the buttocks. The measurement pro-
cedure is the same as for the waist measurement with
the exception of the tape position.
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Blood pressure is measured with an electronic sphyg-
momanometer (Omron HEM-907). Blood pressure will
be measured in the sitting position after at least five
minutes rest. The measurement is taken from the bare
right upper arm. The arm should be resting on the desk
so that the antecubital fossa is level with the heart and
the palm of the hand is facing up. The cuff should be
placed on the right arm and its bottom edge should be
2 to 3 cm above the antecubital fossa. The top edge of
the cuff should not be restricted by clothing. Two
measurements are taken one minute apart and the mean
is used for data analysis. If the second measurement
differs by more than 10 mmHg systolic or 6 mmHg dia-
stolic, a third measurement is taken one minute later.
The mean of the closest two systolic and diastolic mea-
surements is used for analysis.

Laboratory measurements
Participants are asked to fast from 10 pm the night prior
to their appointment and samples are drawn for fasting
plasma glucose (FPG), HbA1c and lipid profile at baseline,
following the fourth group session (approximately three
months after the commencement of the intervention) and
12 months after commencement of the intervention and
only at baseline and twelve months for the control group.
Compliance with fasting is recorded before each clinical
test by asking participants the duration of their fasting
period. A two-hour OGTT follows in which the partici-
pant ingests a 75 g glucose solution. Two hours after this
a further blood sample for glucose is taken. The time of
the glucose ingestion and second blood withdrawal are
recorded. The OGTT is performed at baseline and 12
months for both intervention and control arms.
The baseline results from the FPG and two-hour OGTT

determine the final eligibility. If diabetes is diagnosed
(FPG greater than or equal to 7 mmol/L and/or two-hour
glucose greater than or equal to 11.1 mmol/L), the individ-
ual will be referred to their GP and will not be eligible to
enter the study.
All patients who complete the clinical testing receive a

letter documenting their results, with standardized feed-
back. A copy is also sent to their nominated GP. If dia-
betes is diagnosed, an individual covering letter is sent
to the participant referring them back to their GP for
suitable treatment.
Additional blood from consenting participants will be

drawn and bio-banked at −70°C (ULT REVCO 1786) for
further possible biochemical analysis.

Psychosocial and quality of life measurements
Self-reported questionnaires are given to participants at
baseline, following the fourth group session (approxi-
mately three months after the commencement of the
intervention) and 12 months after commencement of
the intervention. Health status questions include demo-
graphics, smoking status, history of diabetes, myocardial
infarction, cancer and mental disorders. Self-regulation
[32], self-efficacy specified for diet and physical activity
[18,19,33,34], risk perception for diabetes, lifestyle plan-
ning, social support [35], and quality of life (AQoL8D)
[36] are assessed. The Hospital Anxiety and Depression
Scale (HADS) [37], the health related hardiness [38] and
a physical activity assessment (Active Australia) [39] are
also part of this questionnaire. Food Frequency Ques-
tionnaires (FFQ) [40] are completed at baseline and 12
months. Participants are also asked to complete a ques-
tionnaire related to the evaluation of the MDPS inter-
vention at the 12 month clinical test.
If a participant scores 11 or more on the HADS tool

for anxiety and/or depression at any of the testing
sessions, an individual covering letter is sent to the par-
ticipant referring them back to their GP for suitable
treatment.

Sample size and power calculation
For the estimation of sample size for two groups, with a
two-sided 5% significance level and 80% power, the total
number required will be 598 (299 in each arm). The
sample size calculation was based on the observed mean
change in diastolic blood pressure, a CVD risk factor, in
the GGT-DPP and powered to detect an effect size of at
least 0.23. To allow for an estimated attrition of up to 25%
(estimate based on the GGT DPP), we require a total sam-
ple of 796 (398 in each arm). This sample size will provide
sufficient power for other CVD risk factors, such as total
and high-density lipoprotein (HDL)-cholesterol, as well as
diabetes risk factors including fasting plasma glucose,
weight, and waist circumference, as these are all expected
to have larger effect sizes.

Randomization
Randomization to either the intervention or usual care
arm is made after confirmation of the eligibility of the
patient, and after exclusion of T2DM, based on the base-
line clinical test results (both FPG <7 mmol/L and
OGTT two-hour glucose <11.1 mmol/L). Randomization
is generated by a random number table and participant
instructions are placed in individual sealed, opaque
envelopes. The Project Coordinator selects the next se-
quential envelope to be attributed to a new participant.
A covering letter is sent to participants indicating which
group (Intervention or Control) they are allocated to,
and what the subsequent processes are for participating
in the study.

Data management
Data are entered on two separate password protected
databases: the ‘participant’ database and the ‘intervention’
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database. The ‘participant’ database contains data on
participants who have been registered in the trial along
with their personal details, recruitment method, baseline
testing date, allocations, and recall date for testing. This
database is hosted on a secure, virtual server and is access-
ible only by the Project Coordinator, Study Nurse, Facilita-
tor, administrative staff and Senior Program Manager. The
second database, the ‘intervention’ database, contains de-
identified data including blood test results, questionnaires,
and anthropometrics. Data collected from participants at
each testing session (baseline, following the fourth group
session (approximately three months after the commence-
ment of the intervention) and 12 months after com-
mencement of the intervention) are checked for accuracy
and completeness through routine data cleaning and man-
agement procedures.
The establishment of two databases allows manage-

ment of the trial without violation of privacy or con-
fidentiality of participant data and the integrity of
allocation concealment. Only the Project Coordinator
and specified members of the Study Team have access
to identifiable data on a predetermined ‘need-to-know’
basis. The ‘participant’ database supports the regular
generation of reports on those participants due for clini-
cal testing, or completing an intervention.

Data analysis
Analyses will be performed using Stata version 12 or later,
and the ‘intention-to-treat’ principle will be adhered to.
Baseline characteristics will be compared between inter-
vention and control groups using chi-square tests, inde-
pendent t-tests, and the Wilcoxon rank-sum test as
appropriate. Primary and secondary outcomes (as des-
cribed above) will be evaluated using mixed models,
treating ‘group’ as a between-subject factor and ‘time’ as a
within-subject factor. Two-sided tests will be used, with a
level of P <0.05 determining statistical significance.
A separate and parallel economic evaluation protocol

will be described elsewhere.

Discussion
This study is necessary because it is important to know if
this specific modification of the Life! diabetes prevention
program leads to a reduction in diabetes risk, whether this
reduction is larger than the effect of usual care and how
these two options compare economically. Information
about the characteristics of participants that predict com-
pletion of the program and improvement in clinical and
behavioral measures will be useful for further develop-
ment of diabetes prevention programs. Translating clinical
trials into effective population programs is very challen-
ging, but this translational process can be successful. We
expect that MDPS will confirm the effectiveness of Life!
and may allow us to refine it further.
The links to health policy are immediate: the COAG has
on its agenda the prevention of progression to diabetes
among those at high risk. The results of this study, inclu-
ding economic evaluation information, will inform policy
and future guidelines and will complement the European
recommendations for prevention of T2DM [41,42].

Trial status
Recruitment of the participants started in September
2011. By 15 November 2012, 2,143 individuals had been
assessed for eligibility and 266 had been randomized.
Twenty-five individuals who completed baseline testing
were found to have met T2D diagnostic criteria and were
excluded from the study. It is anticipated that recruitment
of participants will be end in February 2013.

Abbreviations
AUSDRISK: Australian Type 2 Diabetes Risk Assessment; COAG: Council of
Australian Governments; CVD: cardiovascular disease; DA Vic: Diabetes
Australia Victoria; DPS: diabetes prevention study; FPG: fasting plasma
glucose; GGT DPP: Greater Green Triangle Diabetes Prevention Project;
GOAL: Good Ageing in Lahti Region; GP: general practitioner; HADS: Hospital
Anxiety and Depression Scale; HAPA: Health Action Process Approach;
MDPS: Melbourne Diabetes Prevention Study; OGTT: oral glucose tolerance
test; T2DM: type 2 diabetes.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
EJ, RC, EV and JD were responsible for the research question, designed the
study, and were responsible for obtaining funding for the study. NDL and
AH wrote the first draft of this manuscript and with EJ were responsible for
the revisions. CB, SO and ES contributed to specific sections of the
manuscript. BP is the statistician and performed the power calculation, the
sample size considerations, offered advice, and wrote the statistical analysis.
JD is the general supervisor of the study and was involved in revising the
article. All authors read and approved the final version of the manuscript.

Acknowledgements
This study was funded by the National Health and Medical Research Council,
grant number: 533819. We would like to acknowledge the Department of
Health Victoria, which funded Life!, and Prof Greg Johnson and Dr Amy
Timoshanko from Diabetes Australia Victoria, as well as project team
members: Study Nurses (Annette Bond, Chris Scouler, Thili Chengodu, Jessica
Bucholc), Facilitators (Catherine Conroy and Elizabeth Stewart), Study
Research Assistants/Administrators (Lynette Hewitson, Trish Clark, Natasha
Sciotto and Jacinta Sharpe) and Sr. Program Manager, Dino Asproloupos.
The views expressed in this manuscript are those of the authors and do not
necessarily represent, or should be attributed to, the views of the National
Health and Medical Research Council, Department of Health Victoria or
Diabetes Australia Victoria.

Author details
1Greater Green Triangle University Department of Rural Health, Flinders
University and Deakin University, PO Box 423, Warrnambool, VIC 3280,
Australia. 2Department of Medicine, North West Academic Centre, The
University of Melbourne, Western Hospital, Melbourne, Corner Eleanor &
Marion Sts, Footscray, VIC 3011, Australia. 3Deakin Health Economics, Deakin
Strategic Research Centre - Population Health, Faculty of Health, Deakin
University, 221 Burwood Highway, Burwood, VIC 3125, Australia. 4Faculty of
Health, Deakin University, 221 Burwood Highway, Burwood, VIC 3125,
Australia. 5National Institute for Health and Welfare, Mannerheimintie 166,
00300, Helsinki, Finland.

Received: 14 June 2012 Accepted: 16 January 2013
Published: 31 January 2013



Davis-Lameloise et al. Trials 2013, 14:31 Page 8 of 9
http://www.trialsjournal.com/content/14/1/31
References
1. Wild S, Roglic G, Green A, Sicree R, King H: Global prevalence of diabetes.

Diabetes Care 2004, 27:1047–1053.
2. Danaei G, Finucane MM, Lu Y, Singh GM, Cowan MJ, Paciorek CJ, Lin JK,

Farzadfar F, Khang Y-H, Stevens GA, Rao M, Ali MK, Riley LM, Robinson CA,
Ezzati M, Global Burden of Metabolic Risk Factors of Chronic Diseases
Collaborating Group (Blood Glucose): National, regional, and global trends in
fasting plasma glucose and diabetes prevalence since 1980: systematic
analysis of health examination surveys and epidemiological studies with
370 country-years and 2·7 million participants. Lancet 2011, 378:31–40.

3. Begg SJ, Vos T, Barker B, Stanley L, Lopez AD: Burden of disease and injury
in Australia in the new millennium: measuring health loss from diseases,
injuries and risk factors. Med J Aust 2008, 188:36–40.

4. Vos T, Goss J, Begg S, Mann M: Projection of health care expenditure by disease: a
case study from Australia. Background paper for United Nations 2007 World
Economic and Social Survey publication. Brisbane: University of Queensland; 2007.

5. Knowler WC, Barrett-Connor E, Fowler SE, Hamman RF, Lachin JM, Walker
EA, Nathan DM: Reduction in the incidence of type 2 diabetes with
lifestyle intervention or metformin. N Engl J Med 2002, 346:393–403.

6. Tuomilehto J, Lindstrom J, Eriksson JG, Valle TT, Hamalainen H, Ilanne-
Parikka P, Keinanen-Kiukaanniemi S, Laakso M, Louheranta A, Rastas M,
Salminen V, Uusitupa M, Finnish Diabetes Prevention Study Group:
Prevention of type 2 diabetes mellitus by changes in lifestyle among subjects
with impaired glucose tolerance. N Engl J Med 2001, 344:1343–1350.

7. Li G, Hu Y, Yang W, Jiang Y, Wang J, Xiao J, Hu Z, Pan X, Howard BV, Bennett
PH: Effects of insulin resistance and insulin secretion on the efficacy of
interventions to retard development of type 2 diabetes mellitus: the DA
Qing IGT and Diabetes Study. Diabetes Res Clin Pract 2002, 58:193–200.

8. DREAM (Diabetes REducation Assessment with ramipril and roseglitazone
Medication) Trial Investigators, Gerstein HC, Yusuf S, Bosch J, Pogue J,
Sheridan P: Effect of rosiglitazone on the frequency of diabetes in
patients with impaired glucose tolerance or impaired fasting glucose: a
randomised controlled trial. Lancet 2006, 368:1096–1105.

9. Lindstrom J, Ilanne-Parikka P, Peltonen M, Aunola S, Eriksson JG, Hemio K,
Hamalainen H, Harkonen P, Keinanen-Kiukaanniemi S, Laakso M, Louheranta
A, Mannelin M, Paturi M, Sundvall J, Valle TT, Uusitupa M, Tuomilehto J,
Finnish Diabetes Prevention Study Group: Sustained reduction in the
incidence of type 2 diabetes by lifestyle intervention: follow-up of the
Finnish Diabetes Prevention Study. Lancet 2006, 368:1673–1679.

10. Li G, Zhang P, Wang J, Gregg EW, Yang W, Gong Q, Li H, Li H, Jiang Y, An Y,
Zhang B, Zhang J, Thompson TJ, Gerzoff RB, Roglic G, Hu Y, Bennett PH:
The long-term effect of lifestyle interventions to prevent diabetes in the
China Da Qing Diabetes Prevention Study: a 20-year follow-up study.
Lancet 2008, 371:1783–1789.

11. Knowler WC, Fowler SE, Hamman RF, Christophi CA, Hoffman HJ,
Brenneman AT, Brown-Friday JO, Goldberg R, Venditti E, Nathan DM: 10-
year follow-up of diabetes incidence and weight loss in the Diabetes
Prevention Program Outcomes Study. Lancet 2009, 374:1677–1686.

12. Laatikainen T, Dunbar J, Chapman A, Kilkkinen A, Vartiainen E, Heistaro S,
Philpot B, Absetz P, Bunker S, O'Neil A, Reddy P, Best JD, Janus ED:
Prevention of type 2 diabetes by lifestyle intervention in an Australian
primary health care setting: Greater Green Triangle (GGT) Diabetes
Prevention Project. BMC Public Health 2007, 7:249.

13. Eriksson J, Lindstrom J, Valle T, Aunola S, Hamalainen H, Ilanne-Parikka P,
Keinanen-Kiukaanniemi S, Laakso M, Lauhkonen M, Lehto P, Lehtonen A,
Louheranta A, Mannelin M, Martikkala V, Rastas M, Sundvall J, Turpeinen A,
Viljanen T, Uusitupa M, Tuomilehto J: Prevention of Type II diabetes in
subjects with impaired glucose tolerance: the Diabetes Prevention Study
(DPS) in Finland. Study design and 1-year interim report on the feasibility
of the lifestyle intervention programme. Diabetologia 1999, 42:793–801.

14. Absetz P, Valve R, Oldenberg B, Heinonen H, Nissinen A, Fogelholm M, Ilvesmaki
V, Talja M, Uutela A: Type 2 diabetes prevention in the “Real World” - one-year
results of the GOAL implementation trial. Diabetes Care 2007, 30:2465–2470.

15. Baker IDI Heart and Diabetes Institute on behalf of the Australian State and
Territory Governments: Australian Type 2 Diabetes Risk Assessment Tool,
AUSDRISK, Department of Health and Ageing. Canberra (ACT), Australia:
Canberra (ACT), Australia; 2008.

16. Lindstrom J, Tuomilehto J: The diabetes risk score: a practical tool to
predict type 2 diabetes risk. Diabetes Care 2003, 26:725.

17. Chen L, Magliano DJ, Balkau B, Colagiuri S, Zimmet PZ, Tonkin AM, Mitchell
P, Phillips PJ, Shaw JE: AUSDRISK: an Australian Type 2 Diabetes Risk
Assessment Tool based on demographic, lifestyle and simple
anthropometric measures. Med J Aust 2010, 192:197–202.

18. Bandura A: Self-efficacy: The Exercise of Control. USA; Worth Publishers, New
York, NY; 1997.

19. Schwarzer R: Self-efficacy in the adoption and maintenance of health
behaviors: theoretical approaches and a new model. In Self-efficacy:
Thought Control of Action. Washington, DC: Hemisphere; 1992:217–242.

20. Schwarzer R, Fuchs R: Self efficacy and health behaviors. In Predicting Health
Behavior: Research and Practice with Social Cognition Models. Edited by Connor
M, Norman P. Buckingham, UK: Open University Press; 1996:163–196.

21. Bandura A: Social Foundations of Thought and Action: A Social Cognitive
Theory. Prentice Hall; Upper Saddle River, NJ, USA; 1986.

22. Prochaska JO, Velicer WF: Behavior change: the transtheoretical model of
health behavior change. Am J Health Promot 1997, 12:38–48.

23. Feste C, Anderson R: Empowerment: from philosophy to practice.
Patient Educ Couns 1995, 26:139.

24. Funnell M, Anderson R: Patient empowerment: a look back, a look ahead.
Diabetes Educ 2003, 29:454–466.

25. Rappaport J: Terms of empowerment/exemplars of prevention: toward a
theory for community psychology. Am J Community Psychol 1987, 15:121–148.

26. Oettingen G, Hönig G, Gollwitzer PM: Effective self-regulation of goal
attainment. Int J Educ Res 2000, 33:705–732.

27. Oettingen G, Pak H, Schnetter K: Self-regulation of goal-setting: turning
free fantasies about the future into binding goals. J Pers Soc Psychol 2001,
80:736–753.

28. Schwarzer R, Renner B: Social-cognitive predictors of health behavior: action
self-efficacy and coping self-efficacy. Health Psychol 2000, 19:487–495.

29. Carter R, Vos T, Moodie M, Haby M, Magnus A, Mihalopoulos C: Priority
setting in health: origins, description and application of the Australian
Assessing Cost-Effectiveness initiative. Expert Rev Pharmacoecon Outcomes
Res 2008, 8:593–617.

30. WHO: The World Health Organization MONICA Project (monitoring
trends and determinants in cardiovascular disease): a major international
collaboration. WHO MONICA Project Principal Investigators. J Clin
Epidemiol 1988, 41:105–114.

31. Tolonen H, Kuulasmaa K, Laatikainen T, Wolf H: European Health Risk
Monitoring Project. Recommendation for indicators, international collaboration,
protocol and manual of operations for chronic disease risk factor surveys,
National Public Health Institute (KTL). Helsinki, Finland; http://www.ktl.fi/
publications/ehrm/product2/product2.pdf.

32. Levesque CS, Williams GC, Elliot D, Pickering MA, Bodenhamer B, Finley PJ:
Validating the theoretical structure of the Treatment Self-Regulation
Questionnaire (TSRQ) across three different health behaviors. Health Educ
Res 2007, 22:691–702.

33. Renner B, Schwarzer R: Risk and health behaviors: documentation of the
Scales of the Research Project “Risk Appraisal Consequences in Korea”
(RACK). In Risk and Health Behaviors: Documentation of the Scales of the
Research Project “Risk Appraisal Consequences in Korea” (RACK). 2nd edition.
International University Bremen & Freie Universität Berlin; 2005:1–55.

34. Schwarzer R, Renner B: Health-Specific Self-Efficacy Scales. [Personal
Communication] 2008, :1–21.

35. Zimet GD, Dahlem NW, Zimet SG, Farley GK: The Multidimensional Scale of
Perceived Social Support. J Pers Assess 1988, 52:30–41.

36. Quality of Life (AQoL); [http:// www.aqol.com.au/] URL accessed on
29.01.2013.

37. Zigmond AS, Snaith RP: The hospital anxiety and depression scale. Acta
Psychiatr Scand 1983, 67:361–370.

38. Webster C, Austin W: Health-related hardiness and the effect of a psycho-
educational group on clients’ symptoms. J Psychiatr Ment Health Nurs
1999, 6:241–247.

39. Australian Institute of Health and Welfare: The Active Australia Survey: a guide
and manual for implementation, analysis and reporting, AIHW. Canberra
(ACT), Australia; 2003.

40. Hodge A, Patterson AJ, Brown WJ, Ireland P, Giles G: The Anti Cancer
Council of Victoria FFQ: relative validity of nutrient intakes compared
with weighed food records in young to middle-aged women in a study
of iron supplementation. Aust N Z J Public Health 2000, 24:576–583.

41. Lindstrom J, Neumann A, Sheppard KE, Gilis-Januszewska A, Greaves CJ,
Handke U, Pajunen P, Puhl S, Polonen A, Rissanen A, Roden M, Stemper T,
Telle-Hjellset V, Tuomilehto J, Velickiene D, Schwarz PE, Acosta T, Adler M,
AlKerwi A, Barengo N, Barengo R, Boavida JM, Charlesworth K, Christov V,

http://www.ktl.fi/publications/ehrm/product2/product2.pdf
http://www.ktl.fi/publications/ehrm/product2/product2.pdf
http://www.aqol.com.au/


Davis-Lameloise et al. Trials 2013, 14:31 Page 9 of 9
http://www.trialsjournal.com/content/14/1/31
Claussen B, Cos X, Cosson E, Deceukelier S, Dimitrijevic-Sreckovic V,
Djordjevic P, et al: Take action to prevent diabetes–the IMAGE toolkit for
the prevention of type 2 diabetes in Europe. Horm Metab Res 2010,
42(Suppl 1):S37–S55.

42. Paulweber B, Valensi P, Lindstrom J, Lalic NM, Greaves CJ, McKee M,
Kissimova-Skarbek K, Liatis S, Cosson E, Szendroedi J, Sheppard KE,
Charlesworth K, Felton AM, Hall M, Rissanen A, Tuomilehto J, Schwarz PE,
Roden M, Paulweber M, Stadlmayr A, Kedenko L, Katsilambros N, Makrilakis
K, Kamenov Z, Evans P, Gilis-Januszewska A, Lalic K, Jotic A, Djordevic P,
Dimitrijevic-Sreckovic V, et al: A European evidence-based guideline for the
prevention of type 2 diabetes. Horm Metab Res 2010, 42(Suppl 1):S3–S36.

doi:10.1186/1745-6215-14-31
Cite this article as: Davis-Lameloise et al.: The Melbourne Diabetes
Prevention Study (MDPS): study protocol for a randomized controlled
trial. Trials 2013 14:31.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods/design
	Discussion
	Trial registration

	Background
	Life! taking action on diabetes (Life!)
	The Melbourne diabetes prevention study (MDPS)

	Methods/design
	Study design
	Participants
	Recruitment processes
	Eligibility
	Consent
	Intervention
	Outcome assessments
	Primary outcomes
	Secondary outcomes

	Anthropometric measurements and laboratory testing
	Anthropometric measurements
	Laboratory measurements
	Psychosocial and quality of life measurements
	Sample size and power calculation
	Randomization
	Data management
	Data analysis

	Discussion
	Trial status
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


