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Relative effectiveness of the workplace as a setting for
identifying individuals at risk of chronic disease
prevention.
Rob Sanson-Fisher, University of Newcastle
Adrian Bauman, University of Sydney

Headline review question
What is the evidence that the workplace is an effective setting for identifying
individuals at risk of chronic disease like diabetes using self report measures? What
is the evidence about the relative effectiveness of the workplace compared to primary
care or community settings?
What does the evidence say?
The identification of people at risk of diabetes will be most effective in settings where:
(i) most of the at-risk population can be found (access); (ii) people are likely to
respond accurately to questions about risk; (iii) risk identification programs can be
readily implemented; and (iv) there is an easy link to later intervention programs.
People at risk of diabetes are more likely to be from lower socio-economic groups1
and over 45 years of age.2 Indigenous people are at particular risk of diabetes.
We were unable to locate any studies that compared the effectiveness of the
workplace as a setting to identify individuals at risk of diabetes with that of primary
care or the community.
Workplace as a setting for identifying those at risk of diabetes
There is relatively little information about the effectiveness of screening for risk
factors in the workplace.
Access: Sixty five percent of the Australian population aged over 15 years are in the
labour force.3 There are certainly individuals with significant risk levels in the
workplace; according to the ABS, 22.6% of workers smoke,15.7% are risky alcohol
consumers, 50.4% are obese or overweight and 68.5% are sedentary or engage in
low level exercise.2 The workplace may provide good access to middle aged males –
these are a key target group for screening; however, indigenous Australians and low
socio-economic groups are at greater risk of type 2 diabetes, but have higher levels
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of unemployment than other Australians.2,4 It is therefore possible that screening
programs in the workplace will miss many individuals at risk.
Accuracy of self report: Self report surveys of populations of workers have tended
to show low response [participation] rates and also less reliability in self report
measurement. Employees may be unwilling to disclose lifestyle behaviours, such as
smoking or alcohol consumption, to their employers and there is some evidence that
employees are more likely to give socially desirable responses when questioned in
the workplace setting.5-8 The alternative, carrying out objective measures or
interviews in the workplace to assess obesity, or interviewer administered protocols
to define physical activity and diet levels, would be too time intensive for a health
professional such as an occupational health nurse.
For screening in the workplace to be effective, there would need to be an investment
in ensuring accurate measures of physical activity and diet, particularly in blue collar
workers. One key issue is to make sure that occupational physical activity is captured
and there has been no assessment of the reliability of self reported dietary measures
in blue collar workers.
Feasibility of widespread screening: It is likely to be difficult to implement
systematic screening programs through the workplace. Many employers feel that
health promotion is not part of their role or responsibility, and complain about loss of
productivity when workers stop work to participate in screening or intervention
programs.9 Small businesses account for 95% of the workplaces in Australia,10 the
number of individuals who can be accessed via each business is less than 20; in
total, 32% of the employed population works in small business. While many small
businesses may be part of associations, such as chambers of commerce, gaining
access to an adequate number of businesses to allow clinically significant outcomes
may be difficult.
Intervention: (see also Question 2) The evidence that effective programs to change
health behaviour can be delivered through the workplace is equivocal.11
Primary care as a setting for identifying those at risk of diabetes
There is somewhat more information about screening for chronic disease in primary
care.
Access: Primary care provides an excellent access point for people with risk factors
for diabetes. Approximately 85% of the Australian population will visit a general
practitioner (GP) at least once a year and most will visit within a 20 month period.
Women are more likely to be represented as general practice patients (57%);2
however even middle aged men visit general practitioners albeit less often. Table 1
shows data from the ‘Bettering the Evaluation and Care of Health’ (BEACH) study
published by the AIHW; it is evident that 75% of men aged 45-49, 80% of men aged
50-54 and 84% of men aged 55-59 attend their general practitioner each year.12
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There are high levels of risk factors among general practice patients and most people
with elevated risk factors see their general practitioner; for example, 70% of smokers
see a general practitioner at least once over a 6 month period.13
TABLE 1: Proportion of Australians who attended general practice at least once in
2000-01 by age and sex12
35-39

40-44

45-49

50-54

55-59

60-64

65-69

70-74

75+

Males

72.0%

74.5%

75.5%

80.2%

84.3%

89.1%

90.1%

94.4%

74.6%

Females

86.8%

87.4%

86.9%

91.8%

92.6%

94.2%

91.2%

91.1%

93.8%

Accuracy of self report: The evidence suggests that people are reasonably
accurate in providing information to their general practitioners. When compared with
biochemical measures, most general practice patients accurately self report smoking
status14 and alcohol consumption.15,16
Feasibility of widespread screening: Theoretically it is relatively easy to access the
approximately 20,200 general practitioners through Divisions of General Practice and
general practitioners acknowledge that part of their clinical responsibility involves
screening and intervention for risk factors.17,18
However, in practice, it has proved more difficult to implement screening and
intervention programs systematically in general practice. We know that general
practitioners screen well for tobacco usage, screen moderately well for obesity, and
do not screen particularly well for physical inactivity levels. Even though there are
now developed self report questionnaires for general practitioners to use, comprised
of only two or three questions to measure physical activity, uptake by general
practitioners of these to assess physical activity is relatively low. This is despite
efforts by the National Heart Foundation, other non-Government organisations,
general practice organisations and Colleges and researchers to encourage general
practitioners to provide at least screening for these risk factors. General practice
professional bodies, through frameworks described as SNAP, and SNAPO have
approaches to encourage general practitioners to screen for these risk factors. This
means that most smokers are recognised, and mostly given brief advice, some
obesity is recognised, but few of those with sedentary lifestyle are recognised and
recorded in primary care.
Participation in programs by both Divisions and general practitioners is determined
by factors such as ongoing priorities, amount of funding provided by external
agencies and enthusiasm and dedication of staff. The preparedness of general
practitioners to engage in ongoing health promotion activities is likely to be influenced
by the perceived value of the proposed activity and the economic costs imposed
upon the individual general practitioner.19,20
Intervention: Both general practitioners and their patients perceive their primary
care physicians as the preferred source of information regarding health risk
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behaviours such as smoking, high-risk alcohol consumption and exercise.21,22 There
is robust evidence that general practitioners can be effective in encouraging changes
in risk behaviours (see Question 2). However, general practitioners often do not
routinely implement programs to change risks in their patients due to a myriad of
factors including lack of education and training, non-standardised guidelines, low
financial incentive, time constraints, patient reluctance, and competing priorities.22-25
Conclusion
In summary, it seems likely that screening for risk factors in the workplace may miss
many at risk individuals since only 65% of the population over 15 are in paid
employment. Further, it may be difficult to mount systematic screening and
intervention programs across the many Australian workplaces – particularly
considering that 95% of workplaces employ less than 20 people. Some problems
also exist in obtaining accurate self-report information from employees. Screening
programs in the workplace will require substantial investment in pilot programs and
developmental research in order to increase participation rates and assess the
reliability and validity of measurement.
Primary care appears to be a more optimal setting for changing health behaviours;
general practitioners see most people at risk, are more likely to receive accurate
information about health behaviours, and are seen by their patients as appropriate
sources of health advice. The infrastructure for a systematic approach to screening
exists through the Divisions of General Practice. The major difficulty is to ensure that
sufficient numbers of general practitioners take up the complex challenge of
screening enough of their attending patients for these diabetes and vascular disease
risk factors, given the busy constraints of their other primary care work.
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Relative effectiveness of physical activity and nutrition
interventions in the workplace.

B

Adrian Bauman
University of Sydney

Headline review question
What is the evidence about the relative effectiveness of physical activity and nutrition
interventions in workplaces compared to primary care, home or community settings
once someone has been identified as being at-risk?
What does the evidence say?
This question asks whether workplace is an effective setting for changing exercise
and diet compared to primary care/general practice or community settings in at-risk
populations. This implies a secondary prevention approach, with screening preceding
allocation to the interventions in worksites, primary care and the community.
There are substantial numbers of studies that have examined the impact of
interventions to change diet and exercise in these settings. However, the quality of
these studies is very variable, and relatively few took this specific ‘secondary
prevention’ approach. Many studies are based on volunteer samples or settings; for
example, motivated primary care practitioners or worksites are examined in
published studies, but are not representative of those professionals or settings in
general.
This summary focuses on reviews of the evidence and reviews of reviews; these are
of better quality and more recent for physical activity than for diet.
Workplace
The evidence about the impact of interventions in the workplace is equivocal.
The majority of studies report interventions that have targeted individuals, although
more recent studies were supported by environmental modifications of a varying
degree. In a review conducted in 1998, Peersman et al.1 concluded that
comprehensive programs combining screening and risk assessment with a choice of
education programs and/or environmental changes have been somewhat effective in
selected volunteer workplace samples.
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A high quality review by Dishman et al.2 examined the impact of worksite programs to
modify physical activity. They carried out a meta-analysis, and demonstrated that
worksite programs to date had failed to show substantial effects on worksite
participants’ levels of physical activity, irrespective of the dose, intensity or theoretical
framework of the intervention, suggesting this important risk behaviour was not
amenable to influence through a worksite setting. Other summary papers reported
limited potential to influence physical activity outcomes, but no evidence upon workrelated outcomes.3,4
More recently, a ‘review of reviews’ of physical activity interventions reached the
same conclusion as Dishman et al.,2 and noted that findings from studies examining
the effectiveness of workplace interventions in promoting changes in physical activity
are inconsistent.5 The paper by Hillsdon et al. is of particular importance because it
was undertaken for the NHS as part of the Health Development Agency and
conformed with their rigorous approach to reviews of reviews.5
All of the reviews agree that it is currently difficult to evaluate the impact of workplace
interventions because of the diversity of interventions trialled. However, the most
promising workplace interventions for promoting physical activity and nutrition appear
to be comprehensive multi-component approaches that include education, employee
and peer support for physical activity, incentives, and access to exercise facilities.6,7
Similarly, the limited evidence for nutrition interventions suggest that environmental
changes to workplaces may be more effective than previous individual-based
approaches.8,9
Primary care
The review of reviews by Hillsdon et al.5 also examined the impact of physical activity
interventions in health care settings. This paper considered eight separate reviews
including 56 quasi-experimental and experimental studies. It concluded that:
•

Brief advice from a health professional supported by written materials is likely to
be effective in producing a modest short term (6-12 weeks) effect on physical
activity

•

Referral to an exercise specialist based in the community can lead to longer term
changes in physical activity

A very recent systematic review by Eakin and Smith10 based on work for the
Australian National Institute of Clinical Studies (NICS) came to similar conclusions,
reporting that general practitioner interventions for physical activity produced brief
effects, with limited longer term maintenance.
Limited evidence is available for nutrition counselling in primary care, but a recent
randomised trial showed promising results.11 The Australian SNAP framework has
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been shown to be acceptable for the context of general practice, but only process
evaluation has been reported to date.12
Although there is evidence to support the impact of general practitioners in providing
advice about diet and exercise, it should be noted that:
•

Many of these studies, especially the physical activity promotion trials, target all
general practice patients, not just those attending with identified chronic disease
risk factors. While the population health goal is whole community shift in diet and
physical activity, the specific question under consideration here is to address
effectiveness in high risk patients specifically, and in specific high risk group
targeting, general practitioner advice seems to be of similar efficacy to general
patient targeted diet and physical activity advice.13

•

There is considerable evidence to show that general practitioners do not routinely
implement health promotion interventions even when they are demonstrated to
be effective. This issue was discussed in Question 1. A major challenge is to
encourage general practitioners to provide advice on a routine basis.

Community and home settings
A ‘review of reviews’ of physical activity interventions investigated the effectiveness
of interventions in community settings (i.e. where participants are not recruited via a
specific setting such as general practice or workplace).5 Settings included homebased programs and programs conducted in structured settings such as fitness and
leisure centres.
Hillsdon et al.5 concluded that:
•

Interventions targeting individuals in community settings are effective in
producing short-term changes in physical activity, and are likely to be effective in
producing mid- to long-term changes in physical activity

•

Interventions based on theories of behaviour change, which teach behavioural
skills and are tailored to individual needs, are associated with longer-term
changes in behaviour than interventions without a theoretical base

•

Interventions that promote moderate intensity physical activity, particularly
walking, and are not facility dependent, are also associated with longer-term
changes in behaviour

•

Studies that incorporate regular contact with an exercise specialist tend to report
sustained changes in physical activity

However, these conclusions are based on a small number of studies (13 trials) and a
very broad range of interventions. Of these 13 studies, eight reported statistically
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significant differences in physical activity between intervention and control groups.
Three studies included in the review reported significant differences in physical
activity between intervention and control groups at two year follow-up; all of these
focused on walking and one of these studies has shown that the effect can be
sustained for up to ten years. All of these studies were conducted in the US.
However, these studies were not general population studies in a usual sense; the
recruitment of participants often involved extensive screening and testing and
therefore is likely to have resulted in highly motivated participants, or reporting data
from small samples attending programs of those initially referred to these
interventions. Most involved well educated participants only and some used
university staff. The staff delivering the interventions were typically part of a university
research team and it is not known whether similar results could be achieved at the
community level. In addition, unlike the studies in general practice, it seems likely
that professionals to deliver the interventions would need to be identified as would
the resources to pay for them.
Conclusions
Based on current knowledge, the most effective setting for changing health
behaviours like diet and exercise appears to be primary care, producing consistent
short term effects. Although the impact of general practitioner interventions tends to
be brief, there is some evidence that referral to an exercise specialist or other
professionals, adjunctive to the general practitioner, and based in the practice or in
the community, can lead to longer term changes in physical activity at least.
Community-based physical activity programs show variable effects, but home based
programs [self directed] seem to show at least as clear effectiveness, and possibly
better behavioural maintenance than structured programs.14
In comparison, the evidence about the impact of workplace interventions is equivocal
and overall studies have failed to show substantial effects on worksite participants’
levels of physical activity. Although community based programs show some promise,
their impact has yet to be evaluated in a way that can support conclusions about
population based programs in Australia.
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Minimum intensity of intervention to change diet or
physical activity to reduce the risk of progression to
diabetes.
Adrian Bauman
University of Sydney

Headline review question
What is the minimum intensity of intervention required to change diet or physical
activity sufficiently to result in a significant reduction in risk of progression to
diabetes?
What does the evidence say?
The first issue here is based on the diabetes prevention program trial in the USA,1
Finland,2 China,3 and India.4 We can define the minimum thresholds for physical
activity and for weight loss required to reduce the risk of developing diabetes in those
with impaired glucose tolerance. It appears that the minimum recommendation for
health, around 150 minutes of moderate intensity physical activity per week, is
sufficient to reduce risk in this population.
Diet change is usually assessed in terms of weight loss. The amount of weight loss
required for diabetes prevention is less clear. In the US diabetes prevention program,
around 5% of total body mass seems to confer a protective effect in those that were
overweight or obese, so that for a person who weighed 80 kilograms, a weight loss of
around four or five kilograms would be a substantial contribution to reducing the risk
of progressing to diabetes.1 However in the India diabetes prevention project,
Ramachandran et al. (2006) observed that physical activity and dietary changes were
sufficient, even in the absence of weight loss, to prevent diabetes.4 This suggested
that a metabolic effect of a healthy lifestyle was independent of weight loss, and
these are probably mediated through improved insulin resistance.
With respect to cardiovascular events, an important secondary/tertiary prevention
trial compared physical activity programs with clinical interventions (stenting) for
patients with stable angina; this randomized trial reported that six sessions of 10
minutes (one hour daily) was required to produce the intervention effect, where
exercise training was better than clinical stenting on the risk of subsequent cardiac
events over 12 months.5 It may be that more structured exercise programs are
required for secondary and tertiary prevention, in order to ensure adherence to the
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dose and intensity required. More sustained exercise may be required in this tertiary
prevention setting, targeting at risk patients. In addition, it appears that increased
duration is also required where weight loss is expected as a direct result of physical
activity.6
With respect to the dose of physical activity, it appears that around five sessions per
week of at least a moderate intensity activity (accumulating half an hour per day)
would be sufficient. This means physical activity needs to be regular and it is this
regularity that appears to confer benefits on improved insulin resistance, rather than
the infrequent activity of people who are only active once or twice a week.7,8
There is much debate on the issue of whether group versus individual sessions are
more useful. By this it is assumed that group sessions are ‘structured exercise
programs’ run in groups with an individual based counsellor or group leader; these
can regulate the duration, frequency and intensity of physical activity that people
participate in. The alternative, home based physical activity that individuals do on
their own, is more convenient and more accessible, but the dose of physical activity
is less able to be regulated. There is much evidence that motivated individuals at
home can do as much physical activity as those in groups, and that this may be more
sustainable in the long term.9 However there is some research that suggests initial
group participation does help to build the habit of physical activity amongst sedentary
people at risk of diabetes, and as such may provide initial behavioural training, which
might be able to be maintained subsequently at home.
In summary, it appears that group programs might be useful to initiate physical
activity behaviours, but in the longer term behavioural programs to encourage
physical activity targeting people in their own domestic and local environments
maybe most useful in maintaining that physical activity. Short term positive effects
from group programs with subsequent attrition in the behaviour of being active is
unlikely to produce any long term reduction in diabetes risk, so that for long term
maintenance both motivated individuals and supported environments for physical
activity in their neighbourhood are important public health goals.

Review Question 3

2

The Sax Institute

October 2006

References
1.
Knowler WC, Barrett-Connor E, Fowler SE, Hamman RF, Lachin JM, Walker
EA, Nathan DM; Diabetes Prevention Program Research Group. Reduction in
the incidence of type 2 diabetes with lifestyle intervention or metformin. New
England Journal of Medicine 2002;346(6):393-403.
2.
Tuomilehto J, Lindstrom J, Eriksson JG, Valle TT, Hamalainen H, IlanneParikka 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. New England Journal of Medicine
2001;344(18):1343-50.
3.
Pan XR, Li GW, Hu YH, Wang JX, Yang WY, An ZX, Hu ZX, Lin J, Xiao JZ,
Cao HB, Liu PA, Jiang XG, Jiang YY, Wang JP, Zheng H, Zhang H, Bennett
PH, Howard BV. Effects of diet and exercise in preventing NIDDM in people
with impaired glucose tolerance. The Da Qing IGT and Diabetes Study.
Diabetes Care 1997;20(4):537-44.
4.
Ramachandran A, Snehalatha C, Mary S, Mukesh B, Bhaskar AD, Vijay V;
Indian Diabetes Prevention Programme (IDPP). The Indian Diabetes
Prevention Programme shows that lifestyle modification and metformin
prevent type 2 diabetes in Asian Indian subjects with impaired glucose
tolerance (IDPP-1). Diabetologia 2006;49(2):289-97.
5.
Hambrecht R, Walther C, Möbius-Winkler S, Gielen S, Linke A, Conradi K,
Erbs S, Kluge R, Kendziorra K, Sabri O, Sick P, Schuler G. Percutaneous
coronary angioplasty compared with exercise training in patients with stable
coronary artery disease: a randomized trial. Circulation 2004;109:1371-8.
6.
Saris WH, Blair SN, van Baak MA, Eaton SB, Davies PS, Di Pietro L,
Fogelholm M, Rissanen A, Schoeller D, Swinburn B, Tremblay A, Westerterp
KR, Wyatt H. How much physical activity is enough to prevent unhealthy
weight gain? Outcome of the IASO 1st Stock Conference and consensus
statement. Obesity Reviews 2003;4:101-14.
7.
USSG 1996. United States Department of Health and Human Services
(USDHHS). Physical activity and health: a report of the Surgeon General.
Atlanta, GA: Department of Health and Human Services, Centers for Disease
Control and Prevention, National Center for Chronic Disease Prevention and
Health Promotion; 1996.
8.
Bauman AE. Updating the evidence that physical activity is good for health:
an epidemiological review 2000-2003. Journal of Science and Medicine in
Sport 2004;7(1 Suppl):6-19.
9.
Bauman A. Physical Activity and Exercise Programs. Chapter 21, pp 319-335.
In Bouchard C, Blair SN, Haskell WL [Eds] Physical Activity and Health.
Illinois: Human Kinetics Publishers; 2006.
H

Review Question 3

3

The Sax Institute

D

October 2006

Examples of innovative programs at the local, state or
international level that have been highly effective in
changing diet or physical activity participation.
Adrian Bauman
University of Sydney

Headline review question
Are there any examples of innovative programs at the local, state or international
level that have been highly effective in changing diet or physical activity participation?
What does the evidence say?
At the population level there are only three countries that have achieved sustained
increases in physical activity participation rates over the past decade or two.1,2 These
countries are Singapore, Finland and Canada, and an examination of the population
level interventions, policy directions and cultural norms in those three countries
provide useful case studies for us to understand the reasons why they maintained or
increased physical activity levels at the population level.
The key features that underlie Canada and Finland successes in increasing physical
activity are a cultural norm that favours outdoor activities, an active population, and
self concept at the national level that is a physically active one.3,4 In other developed
countries we have lost this, and we require sustained efforts to re-create an ‘active
social norm’.
Both Canada and Finland (but particularly Canada) has had a multi-year history of
sustained social marketing to promote active living. Canada’s initiative was through
the ParticipACTION Program and communications strategy which lasted from about
1972 until 2001, and is currently undergoing a resurrection as a national strategy.3 It
included major commitments to social marketing, public private partnerships, and
school based programs, under a consistent thematic heading, ParticipACTION. This
provided the sustained infrastructure, social norm changing messages, and interagency commitment to physical activity and active living throughout these decades.
Similar ongoing and well resourced integrated sporting and cultural promotion has
occurred in Finland for decades, so also increased their physical activity levels since
1979 when population monitoring began.1 A much more regulatory approach has
been introduced in Singapore, where more mandatory approaches have been tried,
and the commitment to enforcement has been a population strategy that has
contributed to increases in leisure time physical activity.5
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Conclusion
These principles of good public health practice, with sufficient investment,
commitment and timeframe seem necessary to change in population level physical
activity, given the cultural pressures towards increasing sedentarism, decreasing
active time, especially among children.
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Relative cost effectiveness of risk reduction programs
delivered by general practitioners or other health
professionals in comparison to community educators.
Bill Bellew
Bellew Consulting

Headline review question
What is the relative cost effectiveness of risk reduction * programs delivered by general
practitioners or other health professionals in comparison to community educators?

What does the evidence say?
Two recent systematic reviews have assessed (i) the relative effectiveness (but not cost
effectiveness) of population health interventions in the general practice setting and (ii) the
referral options for general practitioners in lifestyle interventions. Other broader
systematic reviews and some single studies have reported cost effectiveness and are
included here. No pertinent systematic reviews or good quality studies of community
educators or other health professionals were found other than for community
pharmacies. Relative cost effectiveness studies are in the early developmental stages
with respect to prevention/ lifestyle interventions. The Australian ACE (Assessing Cost
Effectiveness) simulation methodology and report is used to inform this headline review
with regard to childhood obesity interventions; a recently commenced and broader ACE
Prevention study at the University of Queensland will not report its findings for 2-3 years
however.1
An Australian led review of the relative effectiveness of population health interventions in
the general practice setting used a non-Cochrane but nonetheless very systematic
approach and was conducted out of the University of Melbourne.2 It concluded that
providing general practitioners with information on referral programs may be more
effective than having them conduct detailed interventions themselves; that brief advice to
patients on behaviour change is favoured over longer-term counselling; and that lifestyle
counselling delivered by practice nurses may be just as effective as when it is delivered
by general practitioners. The Reviewed supported the integration of Quality Assurance,
educational and Evidence-Based- (EBG) or Clinical Practice Guideline (CPG) activity in a
planned, multidisciplinary approach. It found that salaried and capitated services facilitate
*

Risk reduction here refers specifically to risk behaviour modification through lifestyle interventions (including
both lifestyle interventions specifically aimed at preventing the onset of type 2 diabetes and, more broadly,
lifestyle interventions aimed at reducing chronic disease risk factors).
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general practice led prevention activities and that with an identifiable practice population
carry out more population health work. Targeted payments also appear to enhance some
preventive activities. There was some evidence that fee for service systems adversely
impact equity of health outcomes.
A more recent systematic review nicely complements this earlier one by focusing on
lifestyle intervention referral options.3 The researchers examined published studies but
also unpublished programs (predominantly in Australia) dealing directly with the referral
components of lifestyle advice in smoking, nutrition, alcohol, physical activity and obesity
implemented in the general practice setting. This review found that:
• Brief intervention for risk factor reduction by general practitioners was effective but
the reach, compliance and sustainability of this advice has yet to be translated fully
into large population health outcomes;
• Studies and commentary on lifestyle risk factor management consistently noted the
theoretical advantage of linking general practitioner advice to practice or community
based providers who can assist patients more intensively in the desired behaviour
changes. In fact, most of the guidelines available on the management of the lifestyle
risk factors include referral to another provider as a critical component of any general
practice intervention. However, the specific details of this ‘referral’ are neither well
documented in the literature, nor has the concept been tested thoroughly. Not one
study was uncovered that actually compared the effectiveness of a general practice
intervention with or without a referral component;
• There is robust evidence for the effectiveness of brief general practice interventions
in the five (SNAPO) risk factor areas; if general practitioners deliver the advice, a
proportion of those targeted will adopt the positive behaviour change without further
assistance. This proportion varies with the risk factor intervention and the underlying
characteristics of the general practitioner as well as the patient;
• Referral and support services that act to enhance the effectiveness of general
practitioner advice varied in the type, intensity, frequency and setting of contact in
these studies, but do share some common elements (operational requirements for
the referral model):
a) a clear process (including steps and tools if available) of general practitioners
identifying those at risk
b) a central point of contact (preferably a single point of contact) and coordination to
receive referrals from general practitioners
c) a referral database that is kept up to date and responsive to the needs of the
target population
d) quality assurance (QA) frameworks for skills training and level of service provided
at the referral destinations
e) appropriate skills and content knowledge in risk factor areas as well as
motivational interviewing and crisis management capacity for people staffing
referral destination roles.
Very few cost effectiveness studies have been published which can inform this headline
review. Effects of the lifestyle intervention used in the USA Diabetes Prevention Program
(DPP) on health and economic outcomes have been modelled in one recent study.4
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Either using metformin or delaying the lifestyle intervention until after a person develops
diabetes was modelled to be more cost-effective, costing about $35,400 US dollars or
$24,500 dollars per QALY gained, respectively, compared with no program. Compared
with delaying the lifestyle program until after diabetes is diagnosed, the marginal costeffectiveness of beginning the DPP lifestyle program immediately would be about
$201,800 US dollars. Compared with no program, lifestyle modification for high-risk
people can be made cost-saving over 30 years — provided that the annual cost of the
intervention can be reduced to about $100 dollars; it is concluded that less expensive
interventions are needed to achieve the degree of weight loss seen in the DPP. Another
recent economic modelling study examined incorporation of the DPP interventions into
clinical practice in 5 developed countries; this was projected to lead to increased DM-free
years of life, improvements in life expectancy, and either cost savings or minor increases
in costs compared with standard lifestyle advice in a population with IGT. The study
concluded that financial constraints should not prevent the implementation of DM
prevention programs.5 A similarly positive economic modelling study was recently
reported by Australia’s National Centre for Social and Economic Modelling (NATSEM).6
The study indicates that a Type 2 Diabetes prevention program would ‘pay-for-itself’
through the savings in direct health care costs even taking a very conservative approach
to the estimation of the potential cost-savings. The NATSEM study incorporated a
costing of Aus $7.50 per capita for the prevention program but it is very important to note
that this investment figure is based on the total population and not on a population subgroup.
Cost effectiveness data on physical activity lifestyle prescription from New Zealand’s
‘Green Prescription’ RCT7 can be noted along with cost effectiveness data from USA’s
Project Active RCT.8 In the NZ trial 878 'less-active' patients aged 40-79 years in 42
general practices were given verbal advice and a written exercise prescription given by
general practitioners, with telephone exercise specialist follow-up compared with usual
care. Significant increases in physical activity were found. Program-cost per patient was
NZ$170 dollars from a funder's perspective. The monthly cost-effectiveness ratio for total
energy expenditure achieved was $11 dollars per kcal/kg/day. The incremental cost of
converting one additional 'sedentary' adult to an 'active' state over a twelve-month period
was NZ$1,756 dollars in program costs. In the USA Project Active Trial a centre-based
lifestyle intervention that consisted of behavioural skills training was compared to a
structured exercise intervention that included supervised, centre-based exercise. Both
interventions increased physical activity. At 6 months, the costs of the lifestyle and
structured interventions were, respectively, $46.53 and $190.24 per participant per
month. At 24 months these costs were $17.15 and $49.31 per participant per month. At
both 6 months and 24 months, the lifestyle intervention was more cost-effective than the
structured intervention for most outcomes measures.
A 2003 review found 4 RCTs demonstrating the contribution of community pharmacybased services to the reduction of risk behaviours and risk factors for CHD. The
published studies provided evidence of clinical and cost-effectiveness of community
pharmacy services from UK RCTs in smoking cessation, and from US and Canadian
RCTs in lipid management in the prevention of heart disease.9
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The Australian ACE Obesity studies use simulation-modelling techniques to generate
‘ICERs’ (Incremental Cost Effectiveness Ratios).10 Health benefit is measured in terms of
a reduction in disability adjusted life years (DALYs) due to the intervention in question.
An ICER is then calculated as the incremental cost ($) per incremental DALY saved. The
results for prevention efforts in childhood obesity span general practice, Health
Professional and Community based approaches and show the usefulness of adopting
this common metric.
Not cost-effective under current assumptions (ICERs available)
• Active After-School Community Program
• Active Transport programs for Primary School Children: Walking School Bus
• Active Transport programs for Primary School Children : TravelSMART Schools
Cost effective
• Family-based general practice-mediated intervention targeting overweight and moderately

•

obese children. [Net cost per DALY saved (with cost-offsets) $24,000 (95% UI $6,000,
infinity)]
Multi-faceted school-based intervention without active physical education. [Net cost per DALY
saved (with cost-offsets) All children: $6,000 Girls: $13,000 Boys: $40,000]

Cost- effective and cost-saving
• School-based health promotion program to reduce TV viewing. [Gross cost per DALY saved
•
•
•
•
•

$3,000 ($1,500 - $7,000)]
Multi-faceted school-based intervention with additional active physical exercise. [Gross cost
per DALY saved $7,000 ($5,000, $9,000)]
School-based focused nutrition education intervention to reduce the consumption of
sweetened carbonated beverages [Gross cost per DALY saved. $3,000]
Family-based targeted program for obese children. [Gross cost per DALY saved $4,000
($3,000; $8,000)]
A multi-faceted school-based intervention targeted at overweight or obese children (age of 710 years). [Gross cost per DALY saved $3,000 ($1,000, $10,000)]
Reduction in TV advertising of high fat and/or high sugar foods and beverages directed at
children (up to the age of 14 years). [Gross cost per DALY saved $3.70 ($2.40; $7.70)]

Conclusion
There is robust evidence for the effectiveness of brief general practice interventions in
the five (‘SNAPO’) risk factor areas. Practice Nurses may be just as effective as general
practitioners in delivering lifestyle counselling. The evidence supports a closer
examination of the wider provision of smoking cessation and lipid management through
community pharmacies. Brief general practitioner advice to patients on behaviour change
is favoured over longer-term counselling. Providing general practitioners with information
on referral programs may be more effective than having them conduct detailed
interventions themselves. The evidence supports a planned, multidisciplinary approach
for lifestyle interventions; more studies are needed on referral programs and this
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information will be important in finding ways to drive down the costs of Diabetes
Prevention interventions inspired by the efficacy shown in DPP or Finnish trials. A
behaviourally-based lifestyle intervention approach (integrating moderate-intensity
physical activity into daily life) is more cost-effective than a structured exercise program.
For prevention of childhood obesity relative cost effectiveness estimates are now
available which suggest that some school/family/community based interventions are
likely to be more cost effective than general practitioner-mediated intervention; relative
cost effectiveness estimates should be considered provisional, though strongly indicative
of the relative magnitude of the health gain. Expected gains from the current arsenal of
interventions is unlikely to be sufficient to reverse the trend towards increasing levels of
overweight and obesity among children and youth.
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Relative effectiveness of free versus charged-for
programs in changing diet and physical exercise.

F

Bill Bellew
Bellew Consulting

Headline review question
What is the evidence about the relative effectiveness of free versus charged for
programs in changing diet and physical exercise?

What does the evidence say?
Systematic reviews provide evidence on the positive but modest effects of dietary
and physical activity interventions but insufficient evidence to answer this question.
This headline review therefore draws on other reviews and studies of relevant
interventions to provide insights which may inform policy decisions.
A systematic review for the US Task Force on Community Preventive Services has
assessed broadly the intervention of improving access to physical activity.1 The
review found that people will become more physically active in response to “the
creation of or improved access to places for physical activity, combined with
distribution of information”. Ten studies which met the criteria included environmental
as well as policy interventions but were evaluated as a “combined package” because
it was not possible to separate out the effects of each individual component. Median
estimates from the reviewed studies suggest that creating or improving access to
places for physical activity can result in a 25% increase in the percent of persons
who exercise at least 3 times a week. Most of the studies also reported weight losses
or decreases in body fat among program participants. On that basis, the Task Force
has recommended implementing such efforts.
Systematic reviews of interventions for promoting physical activity,2 providing dietary
advice for beneficial changes in diet and cardiovascular risk factors,3 prevention of
childhood obesity4, and getting children to eat more fruit and vegetables5 all show
positive albeit modest outcomes but the variety of study design, quality, target
population, and outcome measures in the reviews, make it impossible to draw
conclusions in the way required for this headline question.
The issue of home versus centre-based physical activity programs in older adults has
been assessed in a recent systematic review.6 There are no longer term studies in
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this population. Home based programs appear to have a significantly higher
adherence rate than centre-based programs. This conclusion is based primarily on
the one study showing an adherence rate of 68% in the home-based program at two
year follow-up compared with 36% adherence in the centre-based group.
A systematic evaluation has been conducted of major commercial weight loss
programs in the United States.7 The largest trial assessed reported a loss of 3.2% of
initial weight at 2 years. Programs were associated with high costs, high attrition
rates, and a high probability of regaining 50% or more of lost weight in 1 to 2 years.
Commercial interventions available over the Internet and organized self-help
programs produced minimal weight loss. Many studies do not control for high attrition
rates, so that reported results probably represent “best-case scenarios”.
A systematic review of interventions designed to increase fruit and vegetable intake
concluded that interventions using telephone or computer-tailored information are a
reasonable alternative to face to face counselling,8 while a meta-analytic review of
web-based compared to non-web interventions found positive effects on knowledge
and/or behaviour change for a range of behaviours including duration of physical
activity, nutritional knowledge and 18-month weight loss maintenance.9
Some individual studies are noteworthy with the caveat that findings are not always
generalisable. The Norwegian School Fruit Programme evaluated paid versus nocost approaches. Pupils attending the free fruit schools had significantly higher intake
of fruit and vegetables at school than the pupils at the “Paid fruit” and “No fruit”
schools (P<0.001, mean intakes were 1.1, 0.4 and 0.2 portions, respectively).
Subscribers at the “Paid fruit” schools themselves had significantly higher intake than
non-subscribers at the same schools.10 A recent community based trial tested the
efficacy of an 8-week nutrition and physical activity intervention with a sample of 366
predominantly healthy, obese African American women.11 The intervention produced
modest short-term improvements in body composition. The economic incentive of a
free 1-year gym membership was reportedly a more potent intervention than the
education and social support intervention yet no positive effects were detected at 12
month follow up. The Central Sydney Tai Chi Trial involved paid classes.12 It tested a
16-week, introductory, community-based Tai Chi program for community-dwelling
older people aged 60 years or older aiming to reduce falls by 35%. The study
recruited over 700 participants over a two and a half year period, making this the
largest trial of its type. Classes were conducted at a variety of community venues. To
increase the chances of the classes being sustained beyond the study period, the
trial worked in partnership with SHARE, a non-profit organisation providing physical
activity classes, and the participants paid AUD$4 per session. The program did
reduce the overall rate of falls during the study period by 35%; multiple falls (twice or
more) during the study period were reduced by 70%. At July 2005, one and a half
years after the end of the study, 18 out of a possible 33 classes were sustained
independently with three additional Tai Chi classes commencing.
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Conclusion
Efforts for the creation of or improved access to places for physical activity, combined
with distribution of information are recommended. Home based programs appear to
be superior to centre-based programs in terms of the adherence to exercise
(especially in the long-term). Providing a free piece of fruit or a vegetable may be an
effective strategy to increase school children's fruit and vegetable intake. With the
exception of one trial of Weight Watchers, evidence for the paid use of the major
commercial and self-help weight loss programs is poor. Subsidised gym
memberships may in themselves be insufficient for sustainable physical activity
gains. There is good evidence that paid Tai Chi classes using existing service
providers and infrastructure in a NSW setting can deliver positive and sustainable
outcomes for older populations. The current evidence is insufficient to draw firm
conclusions about relative effectiveness of free versus charged for programs in
changing diet and physical exercise. Interim, multi-strategic portfolios rather than
single or isolated approaches are recommended for population interventions to
enhance physical activity and dietary behaviours.
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What is the evidence about the extent to which followup improves the effectiveness of diet and physical
activity programs.
Bill Bellew
Bellew Consulting

Headline review question
What is the evidence about the extent to which follow up improves the effectiveness
of diet and physical activity programs? Follow up could involve things like telephone
contact, email reminders, SMS reminders, face to face or group sessions.

What does the evidence say?
Specific systematic reviews on dietary and physical activity interventions provide
evidence on the positive but modest effects achieved but insufficient evidence to
answer this more detailed question. This headline review therefore draws on a
broader range of systematic reviews as well as other relevant reviews; some
individual studies of program characteristics, adherence and effectiveness are also
cited in order to provide insights which may inform policy decisions.
Systematic reviews
A review of interventions for promoting physical activity, (11 studies; 3940
participants) was positive and moderate, with a pooled standardised mean difference
of 0.31 (95% CI 0.12 to 0.50). Better results were evident when physical activity was
self-directed (i.e. involved “goal-setting”) with some professional guidance and when
there was on-going professional support.1
The issue of home versus centre-based physical activity programs in older adults has
been assessed showing higher adherence rates for home-based programs (based on
one study showing an adherence rate of 68% in the home-based program at two
year follow-up compared with 36% in the centre-based group); there are no longer
term studies.2 For adult workplace settings, the US Task Force on Community
Preventive Services has conducted systematic reviews of the evidence on nutrition,
physical activity, combinations of these interventions, and other behavioural
interventions (such as self-awareness and cue recognition). The resulting
recommendations are for multi-component interventions that include nutrition and
physical activity (including strategies such as providing nutrition education or dietary
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prescription, physical activity prescription or group activity, and behavioural skills
development and training) to control overweight and obesity.3 The (USA – CDC)
Guide to Community Preventive Services * (The Community Guide) reviews find
strong evidence that social support interventions in community settings are effective
in increasing levels of physical activity. These interventions focus on changing
physical activity behaviour through building, strengthening, and maintaining social
networks that provide supportive relationships for behaviour change. Interventions
typically involve setting up a “buddy” system, making a “contract” with others to
achieve specified levels of physical activity, or setting up walking or other groups to
provide companionship and support while being physically active. Four studies
showed a median net increase in time spent on physical activity of 44.2% (interquartile range, 19.9% to 45.6%). Three studies showed change in frequency of
exercise or physical activity with a median net increase of 19.6% (inter-quartile
range, 14.6% to 57.6%). The Community Guide also finds strong evidence that
individually adapted health behaviour change programs are effective in increasing
levels of physical activity.4 These programs are tailored to the individual’s readiness
for change, specific interests, and preferences. Programs teach participants specific
behavioural skills that enable them to incorporate moderate-intensity physical activity
into daily routines. Behaviours may be planned (eg a daily scheduled walk) or
unplanned (eg taking the stairs when the opportunity arises). All of the interventions
evaluated were delivered to people either in group settings or by mail, telephone, or
directed media. Many or most of these interventions use constructs from one or more
established health behaviour change models such as the Transtheoretical Model of
Change (also known as “stages of change theory”). All programs meeting review
criteria incorporated the following behavioural approaches:
(1) setting goals for physical activity and self-monitoring of progress toward goals;
(2) building social support for new behavioural patterns;
(3) behavioural reinforcement through self-reward and positive self talk;
(4) structured problem-solving geared to maintenance of the behaviour change; and
(5) prevention of relapse into sedentary behaviours.
A Review for the U.S. Preventive Services Task Force assessed counselling to
promote a healthy diet in adults. It found that moderate- or high-intensity counselling
interventions, including use of interactive health communication tools, can reduce
consumption of saturated fat and increase intake of fruit and vegetables (interactive
health communications include the use of computer-generated telephone or mail
messages). Brief counselling of unselected patients by primary care providers
appears to produce small changes in dietary behaviour, but its effect on health
outcomes is unclear.5 Reviewing the prevention of childhood obesity, the majority of
studies are found to be short-term; of more promising studies two focus on physical
activity alone where a multi-media approach appeared to be effective.5 For
interventions promoting fruit and vegetable consumption in children evidence is
strongest in favour of multi-component approaches but more in-depth studies with
longer follow-up periods are needed to answer the question of follow up and
* Guide to Community Preventive Services http://www.thecommunityguide.org/index.html
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effectiveness.6 For interventions designed to increase adult fruit and vegetable intake
it is concluded that using telephone or computer-tailored information are a
reasonable alternative to face to face counselling.7
A systematic review has assessed the effectiveness of weight loss and maintenance
interventions in women. It examined 17 studies meeting criteria which included a
minimum of one year or longer in duration. It is noteworthy that all of the interventions
assessed included at least monthly follow-up. Data were pooled and average weight
loss and maintenance for women at 6 and 12 months was determined. Diet as the
primary intervention resulted in a weight loss of approximately 7 kg at 6 months
(approximately 13% of their initial weight), which was maintained to 12 months.
When specific goals for physical activity or weight loss medications were combined
with diet, better outcomes were experienced. Regardless of the intervention, at
approximately 6 months a weight loss plateau occurred.8
A meta-analytic review of web-based compared to non-web interventions found
positive effects on knowledge and/or behaviour change for a range of behaviours
including duration of physical activity, nutritional knowledge and 18-month weight
loss maintenance.9
Other evidence reviews
A 2006 review has assessed the effectiveness of telephone-based counselling on
improving dietary fat, fruit, and vegetable consumption for adults.10 Telephone-based
counselling promotes significantly greater improvements in fruit/vegetable
consumption (median effect size=0.41) and dietary fat intake (median effect
size=0.22) relative to usual care. It is not yet known how advantageous telephonebased counselling is over traditional forms of dietary counselling. At present,
telephone-based counselling may best be used as a complement to clinical care and
a means to broaden the outreach of nutrition services. A 2004 review specifically
assessed goal setting more specifically as a strategy for dietary and physical activity
behaviour change.11 Thirteen of the 23 adult studies used a goal-setting
effectiveness study design; eight produced positive results supporting goal setting of
which four intervention evaluation studies showed positive outcomes. A 2005
synthesis of interventions designed to modify physical activity and dietary behaviours
(at the same time) found that overall, to varying degrees and for those completing the
programs, the interventions were effective for increasing physical activity, lowering
dietary fat, weight loss, and reducing risk for illness. The studies were however
characterised by problems with adherence to the interventions and retention in the
programs.12 In 2005 two reviews of exercise-referral schemes were conducted in the
UK. One review found increased physical activity levels in individuals who are not
sedentary but already slightly active, older adults and those who are overweight (but
not obese). The review concluded that increases may not be sustained over time and
that further studies are required to find strategies to increase long-term adherence.13
The other review included a 12-month tracking study of a cohort of exercise referral
participants (n = 342), which measured leisure-time physical activity levels at
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baseline (entry to exercise referral) and at 3 monthly intervals thereafter. Adherence
to the ERS was approximately 35-45%, with the older participants more likely to
complete. This review concluded that exercise referral benefits certain segments of
the population, but not necessarily all and that participants referred by cardiac and
practice nurses had higher levels of adherence than participants referred by general
practitioners.14 A 2005 review of interventions for adolescent weight loss study mainly
commented on study dropout rates (as high as 45%), and the lack of conceptual
frameworks guiding the studies.15 A 2004 review focussed on physical activity
interventions for the treatment of overweight and obesity and type 2 diabetes among
adults.16 It found that strategies that combine diet and PA are more effective than PA
strategies alone. Combined lifestyle strategies are most successful for maintained
weight loss, although most programs are unsuccessful in producing long-term
changes. There was little evidence about compliance to prescribed behaviour
changes or the factors that promote or hinder compliance to lifestyle changes.
Limited evidence suggested that continued professional contact and self-help groups
can help sustain weight loss.
Relevant individual studies
•

•

•

•

•

An RCT in the USA assessed 6 months of a weekly group intervention (“health at every
size” program vs “diet” program), followed by 6 months of monthly aftercare group
support.17 Attrition (6 months) was high in the “diet” group (41%) compared with 8% in the
“health at every size” group. 50% of both groups returned for 2-year evaluation. “Health at
every size” participants maintained weight, improved in all outcome variables, and
sustained improvements. “Diet” group participants lost weight and showed initial
improvement in many variables at 1 year but this weight was regained and little
improvement was sustained at the 2 year point.
A US 12-month RCT assessed a weight-loss intervention auspiced by an HMO.18 It used
a) a workbook alone, b) the addition of computerized tailoring using onsite computer
kiosks with touch screen monitors, and c) the addition of both computers and staff
consultation. It found that computers can facilitate selecting behavioural change goals.
More frequent usage resulted in greater weight loss. Staff counselling to augment the
computer intervention achieved the most weight loss.
Recent studies suggest that stage-based ‘expert systems’ have potential for interventions
addressing physical activity and dietary behaviours. These interventions provide
individualized feedback that guides participants through the stages of change for each of
their risk behaviours.19,20
A NSW-based RCT investigated a program delivered by mail or by a combination of mailouts and interactive group sessions.21 Diets, physical fitness, and blood cholesterol
improved up to 12 months after beginning the 4-month program, mainly in the interactive
group.
Despite a strong case for the potential of telephone and internet delivered physical activity
interventions, an Australian-led 2003 review found “as yet little evidence that they can be
effective”; all were thought likely to be important elements of future public health
interventions.22
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A US study of female 8th graders found that self-management strategies (goal-setting)
mediated the association of self-efficacy with physical activity.23
An Australian RCT testing a physical activity print-based intervention, and a print- plus
telephone-mediated intervention among mid-life and older Australian adults found that the
print-plus-telephone group maintained slightly higher levels of activity and walking (by
approximately 30 mins/wk) than those in the print group.24
New Zealand RCTs of a successful General Practice based physical activity intervention
involved general practitioners giving oral and written advice during usual consultations
while exercise specialists continued support by telephone and post over a three-month
period.25,26
The successful USA (primary care based) multi-site Activity Counselling Trial (874 initially
sedentary primary care patients, ages 35-75 years, at risk for CVD) has shown how
specific patient subgroups (e.g., obese, unfit individuals; high-income individuals in stable
health) may respond differently to varying levels and amounts of professional assistance
and support.27
A Finnish 10-year follow-up of middle-aged and elderly men and women found that
physical activity interventions may need to emphasize the amount, intensity, and type of
weekly LTPA, rather than weekly energy expenditure.28
US studies undertaken to compare strategies for the adoption and maintenance of
moderate-intensity, home-based physical activity found that brief baseline instruction
followed by continuing telephone contact with staff can be used to help people into
“adoption” and that this can be maintained by simple self-monitoring strategies (daily
monitoring being better than weekly).29
The first year of the Active for Life effectiveness trial (community-based 6-month,
telephone-based or 20-week, group-based program) has shown some success in
community settings with diverse populations.30
Several studies involving the use of pedometers31 have shown promise and a very recent
Canadian study has reported favourably on linking these devices with a mass media
campaign.32

Conclusions
Programs to promote physical activity are more effective when they involve “goalsetting” with some professional guidance and have some on-going professional
support. Home-based programs have shown better results than centre-based
programs in adherence rates. There is evidence that brief initial instruction followed
by continuing telephone contact with staff can be used to help people into “adoption”
and that this can be maintained by simple self-monitoring strategies (daily monitoring
being better than weekly).
Social support interventions in community settings are effective; the focus is on
building, strengthening, and maintaining social networks that provide supportive
relationships for behaviour change. Interventions typically involve setting up a
“buddy” system, making a “contract” with others to achieve specified levels of
physical activity, or setting up walking or other groups to provide companionship and
support while being physically active.
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Individualised programs tailored to a person’s readiness for change, specific
interests, and preferences can be effective. Participants need to be taught specific
behavioural skills that enable them to incorporate moderate-intensity physical activity
into daily routines. Interventions may be delivered to people in group settings or by
mail, telephone, or directed media. Many of these interventions use the Stages of
Change or similar models of behaviour change.
Programs have now been deployed using ‘expert systems’ to intervene on physical
activity and dietary behaviours; the interventions provide individualized feedback that
guides participants through the “stages of change” for each of their risk behaviours.
“Expert systems” warrant further investigation because they have the potential to
reach large populations very efficiently and to provide complementary, follow-up or
alternatives to more human resource intensive interventions. Whether ‘expert system’
or more low-tech, programs should include:
1. setting goals for physical activity and self-monitoring of progress toward goals;
2. building social support for new behavioural patterns;
3. behavioural reinforcement through self-reward and positive self talk;
4. structured problem-solving geared to maintenance of the behaviour change; and
5. prevention of relapse into sedentary behaviours.
Programs addressing adult overweight and obesity should use multi-component
interventions that include nutrition and physical activity; they should include
strategies such as provision of nutrition education or dietary prescription, physical
activity prescription or group activity, as well as behavioural skills development and
training.
Adherence to exercise referral schemes in the UK have been reported as 35-45% ;
benefits appear more likely for those already slightly active (but not sedentary), older
adults and those who are overweight (but not obese). People referred by practice
nurses had higher levels of adherence than participants referred by general
practitioners.
Web-based interventions can have positive effects on knowledge and/or behaviour
change for a range of behaviours including duration of physical activity, nutritional
knowledge and 18-month weight loss maintenance. Targeted consumer groups are
more likely to access the web site as a result of off-line promotional activities and
‘standalone’ websites are not effective compared to those linked with a
comprehensive range of supporting strategies.
Interventions involving the use of pedometers have shown promise and a Canadian
mass media campaign has used them effectively; their use is consistent with
evidence on the importance of goal setting and self-monitoring to improve
adherence.
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Effective diabetes prevention programs that target:
Indigenous people; CALD communities; and women
with gestational diabetes.
Sandra Eades, The Sax Institute
Adrian Bauman, The University of Sydney

Headline review question
Is there any evidence of effective diabetes prevention programs that target
Indigenous people?
What does the evidence say?
The current focus of the Australian health care system is on treatment of people with
existing diabetes rather than prevention of diabetes among those Aboriginal people
at risk. There have been no studies designed specifically to evaluate the impact of
programs to prevent diabetes among Australian Aboriginal and Torres Strait Islander
people.
However, among Aboriginal people in remote communities, there have been several
community based studies which aimed to reduce cardiovascular disease risk by
applied nutritional and health promotion interventions and with outcomes reported
after longitudinal follow up1-4. For example, a study in central Australia involved a
two-year nutrition and healthy lifestyle program which focused on raising awareness
of diabetes in the community, promoting healthy food buying habits and improving
the quality of food purchased through the community store1. At eight year follow up
the odds ratios for cardiovascular disease risk factors relative to baseline were
increased for obesity, 1.84 (95% CI: 1.28-2.66), and diabetes 1.83 (95% CI:1.113.03). However the risk of hypercholesterolaemia fell with an odds ratio of 0.29 (95%
CI: 0.20-0.42), and dyslipidaemia increased (high triglyceride plus low HDL
cholesterol level) 4.54 (95% CI: 2.84-7.29). In younger women there was a trebling
in obesity prevalence and a four to five fold increase in diabetes prevalence. Store
turnover data suggested a relative reduction in the consumption of refined
carbohydrates and saturated fats.
A separate study in another remote community evaluated the effectiveness of a
community directed intervention program to reduce coronary heart disease risk
through dietary modification3. Intervention strategies included store management
policy changes, health promotion activities and nutrition education aimed at high risk
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individuals. Dietary advice was focused on decreasing saturated fat and sugar intake
and increasing fruit and vegetable intake. Evaluation of the program involved
conducting sequential cross sectional risk factor surveys at two year intervals;
measuring fasting cholesterol, lipid soluble antioxidants, and homocysteine
concentrations and assessing smoking status. There was a significant reduction in
the prevalence of hypercholesterolaemia (age adjusted prevalences were 31%, 21%
and 15% at baseline, 2 years and 4 years respectively; P<0.001). There were
significant increases in plasma concentrations of α-tocopherol, lutein and zeaxanthin,
cryptoxanthin, and β-carotene across the population. Mean plasma homocysteine
concentrations decreased by 3µmol/L. These changes were all consistent with
increased intakes of fruit and vegetables. The increase of homocysteine by 3µmol/L
was a major positive change when compared to outcomes of dietary interventions
elsewhere. These changes were all consistent with increased intakes of fruit and
vegetables. The increase of homocysteine by 3µmol/L was a major positive change
when compared to outcomes of dietary interventions elsewhere.
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Headline review question
Is there any evidence of effective diabetes prevention programs that target culturally
and linguistically diverse (CALD) communities?
What does the evidence say?
Australian National Evidence Based Guidelines for the Management of Type 2
Diabetes Mellitus state that there is good evidence that dietary and exercise
programs using a culturally specific empowerment model comprising diabetes
awareness sessions, exercise groups and cooking demonstrations can be successful
in preventing type 2 diabetes onset when targeted at a high-risk population.1
Evidence in support of this statement comes largely from a prospective study that
assessed the impact of a two-year pilot diabetes risk reduction program in a high risk
population of Western Samoans living in Auckland, New Zealand.2 This study
compared two church congregations of similar socioeconomic status led by the same
pastor: a control congregation (n=115) and an intervention congregation (n= 67). The
culturally specific intervention followed an empowerment model and consisted of
diabetes awareness sessions, exercise groups and cooking demonstrations. At two
year follow-up, body weight had remained stable (0 ± 4.8 kg) at the intervention
church but had increased by 3.1± 9.8 kg at the control church (p=0.05). In the
intervention church there was an associated increase in the proportion exercising
regularly (+22% versus -8% in the control group, p< 0.05) and consumption of key
fatty foods was also significantly reduced (eg the proportion cutting the fat off meat
had increased, p< 0.001).
A recent literature review attempted to identify national and local documented and
evaluated examples of physical activity initiatives with CALD target groups, and
enablers and barriers to engaging people of CALD backgrounds in physical activity
programs. Due to a lack of documented and evaluated projects, the search was
broadened to research with CALD communities regarding physical activity. The
review3 suggests that:
•

Community and service provider partnerships are critical to the long-term
sustainability of physical activity programs in CALD communities4-6

•

Transferring programs that work well for English-speaking communities, with little
regard for underlying ethnic and cultural considerations, is problematic and often
results in unsuccessful program delivery.6 A variety of non-mainstream activities
need to be on offer to entice a non-mainstream population.7 Physical activity
projects tailored for specific CALD groups have show evidence of success in
objective health measures8,9 but crucial to this success was the existence of
adequate planning and partnership approaches by service providers5,6

•

The lack of marketing strategies designed to encourage CALD communities to
participate in physical activities is a significant contributing factor to the lack of
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awareness about available physical activities amongst CALD consumers, and
hence participation rates.10 Another communication tool that appears to increase
the motivation of CALD communities to undertake exercise is having the physical
activity recommended by a health professional, particularly doctors, or
encouraged by leaders or workers from their own community11
•

Bilingual facilitators or group leaders are strongly identified in the literature as an
important factor in CALD community participation in physical activity programs9

•

Relationship building is a critical factor in working successfully and in a
sustainable way with CALD communities6,11

In 2005 the Australian Centre for Diabetes Strategies published an overview of
current diabetes projects being undertaken to address the special needs of CALD
community groups across Australia by diabetes specialist services, Divisions of
General Practice (DGP), Diabetes Australia and State and Territory Health
Departments (Australian Centre for Diabetes Strategies, 2005). Most of the projects
identified were developed to address the needs of people known to have diabetes;
there were no lifestyle intervention programs identified targeting people at risk of
developing type 2 diabetes.
As part of the Victorian Department of Human Services Diabetes Prevention - ‘Go for
your Life’ Program, two pilot sites will include a focus on the needs of CALD
population groups. The Inner East Primary Care Partnership will pilot the program
with Chinese participants and the South East Primary Care Partnership (Dandenong)
will target Sri Lankan participants.
Another potentially relevant study in progress is 'A peer-led self-management
diabetes prevention program for Turkish and Arabic speaking communities', being
conducted in Melbourne. The aim of this study is to develop and evaluate a culturally
appropriate intervention to prevent type 2 diabetes in the Turkish and Arabic
speaking communities (http://www.phcris.org.au/elib/render.php?params=2446).
Note: The Centre for Chronic Disease Prevention and Health Advancement, NSW
Department of Health, has recently commissioned a review of the best available
evidence on the prevention of type 2 diabetes in culturally and linguistically diverse
(CALD) communities. The review (which will be submitted in mid-November 2006)
will identify:
• Evidence for interventions that are likely to be effective in reducing type 2
diabetes risk factors in CALD groups, and
• Evidence for interventions that have been trialled in CALD groups and shown to
be effective in reducing other chronic disease risk factors.
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Headline review question
Is there any evidence of effective diabetes prevention programs that target women at
risk of gestational diabetes?
What does the evidence say?
Gestational diabetes mellitus (GDM) affects about 4% of mothers during pregnancy
in NSW, with rates gradually increasing over the past decade. Similar or slightly
lower rates [3-4%] are noted for all pregnancies across Australia. Rates are twice as
high among mothers from East and South Asian backgrounds.1
There are several public health threats posed by GDM, including maternal and child
adverse outcomes (especially, macrosomia, “large for date babies”). For these
mothers, there is an increased risk of developing type 2 diabetes mellitus (T2DM),
with up to a third developing T2DM within a decade of their pregnancy. Women with
GDM therefore contribute a sizeable proportion of all T2DM incidence, and hence
provide a good opportunity for prevention.
There is good evidence that physical inactivity and obesity are independent risk
factors for the development of GDM. Women who are physically active in the year
before their pregnancy show substantially reduced risk of developing GDM.2-4 There
is some dose response relationship with brisk walking more protective than
moderate/light walking, and a threshold of 4-7 hours per week of at least moderate
activity (demonstrated in Zhang et al., 2006,4 although Dempsey et al., 2004,2 report
a lower threshold for GDM risk reduction). The effects of physical activity in reducing
GDM risk appear strongest for obese women (BMI >30) than for women with lower
BMI levels. Among the obesity-related indicators, waist circumference appears
particularly important in GDM risk, and in the subsequent risk of developing T2DM.5
GDM is accurately captured, and on an almost complete population basis, as almost
all women attend antenatal care and are screened. Hence current health services
completely identify this entire ‘population-at-risk’. This provides the potential for
services to link mothers with GDM to lifestyle interventions, during and especially
following the pregnancy in order to reduce the risks of developing T2DM in this
population group.
Diabetes prevention trials in middle aged to older adults were carried out in the USA,6
Finland7 and India;8 these identified at-risk adults and carried out healthy lifestyle
interventions to reduce diabetes (T2DM) incidence. Effects of these trials indicate
substantially greater benefits of healthy lifestyle interventions even compared to
pharmacological prevention.6 In addition, the healthy lifestyle component is usually
physical activity, prudent diet and weight loss, and these changes are achievable by
intensive lifestyle intervention.6 In the Indian DPP, Ramachandran et al. (2006)7
showed these effects to be observed independent of weight loss, suggesting the
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importance of diet and especially, of physical activity in reducing the risk of
developing T2DM in mothers who have had GDM.
The application of these diabetes prevention principles to the population of women
with GDM is at a very early stage of development. Women with GDM have many
barriers (post-partum) to healthy lifestyle changes.9 They are mostly sedentary, and
report low confidence for exercise and low social support10 and sub-optimal diet.11
The few pilot interventions in this area have yet to demonstrate behaviour change
sufficient to prevent diabetes.12
Conclusion
This area of work (healthy lifestyle interventions with GDM women, post partum)
remains an area of population-level intervention that could yield large health benefits
and savings in health care costs. For this reason, it is an important for research and
development, and then for dissemination of proven strategies to reach this
population-at-risk.
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