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Introductory notes

This document focuses on the evidence base behind the NT Preventable Chronic
Diseases Strategy. It should be read in conjunction with the Ministerial Statement
delivered by Hon. Stephen Dunham MLA, Minister for Health, Family and Children’s
Services, in the August 1999 sitting of the NT Legislative Assembly.

The evidence is drawn from a collective review of the national and international
literature over a three year period. The literature was collected specifically for the
purpose of informing strategy development, and during the course of a series of
projects and ongoing activities relating to chronic disease in the NT.

Because of the wide range of subject areas covered, the emphasis in reading the
literature was on finding authoritative systematic reviews, meta-analyses, expert
reviews and consensus statements.

Where available, this document focuses on the ‘interventional’ literature, rather than
literature that mainly describes the nature or size of a problem. Where there is striking
evidence to support intervention, but as yet insufficient evidence to define the precise
intervention, this constitutes a ‘key result area’ or a component of one. If a particular
program with a discrete set of activities can be identified and purchased, this
constitutes a ‘best buy’. At times, the distinction may be blurred (see following
summary of key result areas). The level of specification of the intervention also
determines whether it is described as a key result area or a best buy.

There are 6 key result areas in this document; the first four for prevention, then one for
early detection and one for best practice management. The balance of these key result
areas shows the emphasis on prevention in the Preventable Chronic Diseases Strategy.

The document also contains reference where possible to the cost-effectiveness
literature (see supplementary note), since THS is committed to developing a mix of
services that are both an efficient use of resources and deliver better health outcomes.

It should be noted that for some of the best buys and key result areas, the strength of
the historical evidence is such that randomised controlled trials of interventions have
never been undertaken, and indeed would be unethical. This is often the case with well
established public health interventions. We have not therefore graded the level of
evidence according to the criteria accepted by NHMRC (1998) since these criteria
attach no formal value to expert opinion or the findings of experts or consensus
working groups. In the NT context, a disregard of expert opinion would be
inappropriate, given the lack of formal evidence in many crucial areas and critical
population groups (such as the indigenous population). We were also not in a position
to assess the quality of each study individually - instead we have relied on the
assessments of expert reviewers and review groups. Public health policy always
results from a consideration not only of evidence but also of values and resources
(Muir Gray, 1997) and this document demonstrates a strong marrying of evidence and
local consensus.



This document will be useful in defining a progressive implementation agenda for the
PCDS, and framing implementation plans, but does not itself constitute an
implementation plan. Operational areas within THS have been asked to incorporate
elements of the PCDS within their business plans. Prioritisation of the agenda will be
determined by what operational areas are currently doing and the marginal costs and
benefits of shifting resources. A Monitoring and Evaluation Group will monitor the
overall progress of the the PCDS across the key result areas and report to an Advisory
Committee that will be responsible for changing the direction of implementation as
indicated.

We have attempted at all times to consider the relevance of the evidence base to the
situation in the NT. A series of drafts of this document have been circulated widely for
comment, and those comments incorporated as appropriate. We welcome further
comments on the evidence base itself and our interpretation of its applicability. Any
comments should be sent to the Community Physician, Centre for Disease Control,
Territory Health Services, Block 4, Royal Darwin Hospital Campus, Tiwi NT 0810.
This document will be revised in six months time.



A summary of the six key result areas (KRA) and their
components, and the best buys (BB)

A key result area is one for which there is strong evidence to support intervention, but
as yet insufficient evidence to define all the precise interventions that constitute a
complete program leading to health gain. Local experience leads us to believe that the
key result areas are of particular relevance to the NT population. Within a key result
area, there may be a number of ‘best buys’. We will continue to develop innovative
evaluated programs in the key result areas, and undertake research to answer key
questions.

A best buy is a discrete program or set of interventions that can be identified and
purchased, which evidence suggests will lead to health gain in a defined population,
and is of proven cost-effectiveness. Local experience leads us to believe that the
program can be generalised to at least some segments of the NT population. The fact
that a program is labelled a best buy does not imply that is more important than a key
result area, or even that we have evidence on how it can be implemented in all
population groups.

At times, the distinction between a best buy and key result area may be blurred. For
example, the level of specification of the intervention partly determines whether it is
described as a key result area or a best buy. Many specific interventions that could be
accurately called ‘best buys’ are included in the evidence base that follows but are not
included in this summary list which is intended to give a broad overview of the main
key result areas, and their major components. It should also be noted that medical
interventions in the curative arena that are straightforward and well evaluated lend
themselves more easily to the label ‘best buy’ than do complex multifaceted
interventions in the preventive arena that have to take into account socio-cultural
factors.



Key result area 1 - Maternal health
Improving infant birthweight (KRA)

Key result area 2 - Promotion of child growth
Breastfeeding (BB)

Preventing childhood malnutrition (KRA)

Decreasing childhood infections through better environmental health conditions (KRA)
Childhood immunization (BB)
Key result area 3 - Underlying determinants of health
Maternal and childhood education (KRA)
Alleviate poverty (KRA)
Promote ‘sense of control’” and mental well-being (KRA)

Key result area 4 - Lifestyle modification

Smoking cessation and prevention programs (BB)

Brief intervention for hazardous alcohol use (BB)

Nutrition, weight loss and physical activity programs in high risk populations (BB/KRA)
Key result area 5 - Early detection and early treatment

Screening (BB/KRA)
Adult immunisation (BB)

Aggressive blood pressure lowering to prevent progression of renal disease (BB)

Key result area 6 - Best practice management

Prevention of complications of diabetes (BB/KRA)
Aggressive management of heart attacks and known cardiovascular disease (BB)

Rehabilitation and outreach programs (cardiac, respiratory, renal) (BB)



Supplementary note on cost-effectiveness literature

Cost effectiveness analysis is a method for comparing the long-term costs and benefits
of medical interventions. It refers to the incremental cost of an intervention (compared
with the current treatment) divided by the incremental benefit, often expressed as cost
per life year gained.

Cost utility analysis weights the benefit by the recipient’s quality of life and is usually
expressed as cost per quality-adjusted life years (QALY).

Ades et al. (1997) describe a cost effectiveness value of $20,000 or less as highly cost
effective, a value of $20, 000 to $40,000 indicates consistency with currently funded
interventions and a value greater than $40,000 indicates marginal or poor cost-
effectiveness.

In terms of published cost-effectiveness analyses, diabetes is the most studied of the
chronic diseases.

But it should be noted that accurate cost-effectiveness data is often not available for
many routine clinical interventions, and for public health interventions, it is even more
difficult to estimate costs and benefits.

Guidelines have been published to help judge the quality of economic evaluations
(e.g. Sackett et al., 1991), but time constraints precluded our assessing the studies
individually.

All dollar figures in this document are in US dollars unless otherwise stated, since the
majority of the cost-effectiveness literature comes from the US.



Key result area 1 - Improving maternal health

Improving infant birthweight

e The nutritional status of the mother, in particular height, weight before pregnancy
and weight gain during pregnancy all influence the growth of the baby before birth,
and its subsequent birthweight (Godfrey et al., 1996).

e There is now strong evidence that undernutrition and poor fetal growth as measured
by a low birth weight predicts the development in adulthood of hypertension,
diabetes, hyperlipidemia, ‘syndrome X’ and mortality from cardiovascular disease
and chronic lung disease. This is known as the ‘Barker Hypothesis’; namely that
environmental factors ‘programme’ particular body systems during critical periods
of growth, in utero and infancy, with long term direct consequences for adult
chronic disease (Barker, 1993; Barker, 1997; Scrimshaw, 1997).

e Local work from the NT also links low birthweight to the development of renal
disease in adulthood (Hoy et al., 1998).

e Helping pregnant women to quit smoking is also of proven value in improving
birthweights (see section on ‘smoking cessation and prevention’).

e The NT Strong Women, Strong Babies, Strong Culture Program (SWSBSC) has
had a measurable positive impact on birthweight. Low birth weight declined by
19.8% to 11.3% in the SWSBSC communities compared to a 17.4% to 15.9 %
decline in comparison communities. In addition, the mean birth weight increased
by 79 grams more in the SWSBSC communities compared to the control
communites. (Mackerras, 1998). It complements routine antenatal care available
through community health centres, general practices and hospital outpatients.



Key result area 2 - Promotion of child growth

Breastfeeding

¢ Breastfeeding protects against infectious diseases and childhood malnutrition
(Cunningham et al., 1991).

e Lower rates of type 2 diabetes have also been associated with exclusive
breastfeeding practices in a longitudinal study of Pima Indians (Pettitt ez al., 1997).

Preventing childhood malnutrition

¢ Childhood malnutrition is most strongly linked with the underlying determinants of
health (see key result area 3).

e The ‘Barker hypothesis’ also positively correlates infant growth at one year to adult
chronic disease outcomes, particularly cardiovascular disease and hypertension
(Barker & Osmond, 1986a; Law et al., 1993; Fall et al., 1995).

e Poor growth in childhood can lead to permanent stunting, which is an independent
risk factor for chronic obstructive airways disease (Barker ef al., 1989).

e Malnutrition, apart from being a major cause of childhood mortality (Murray &
Lopez, 1997) also predisposes a child to chronic and recurrent infectious diseases
(see following section).

e Growth monitoring and promotion programs have been shown to be effective in
decreasing malnutrition and improving longitudinal growth (Cervinskas et al.,
1993; Karlberg et al., 1994).



Decreasing childhood infections through better environmental
health conditions

e Poor environmental health conditions contribute directly to diarrhoeal diseases and
a variety of other infectious diseases including respiratory infections, ear infections
and skin infections. These infections can trigger childhood malnutrition (Black,
1991). There is a cycle of disadvantage whereby malnutrition predisposes a child to

infectious diseases which can in turn worsen nutritional status, and so on (Gracey,
1991).

e Chronic and recurrent childhood infectious disease can lead to chronic adult
respiratory disease (Barker & Osmond, 1986b; Shaheen ef al., 1994) and some
forms of kidney disease (Dillon et al., 1998) .

e Poor environmental health conditions can also trigger post-streptococcal
glomerulonephritis (PSGN). People with a history of PSGN have higher levels of
proteinuria subsequently (Buzio, 1994) and in the NT context, repeated episodes of
PSGN in childhood may predispose a person to developing renal disease in
adulthood (Wendy Hoy, personal communication). Even in the absence of
recognised glomerulonephritis, systemic infection can lead to changes in the
filtering mechanisms in the kidney (Thomas, 1998).

e The strength of the historical evidence that improved environmental health
conditions has led in all societies to dramatic reductions in infectious diseases is
overwhelming (Werner and Sanders, 1997). The provision of clean water supplies
and sanitation has improved population health (Cvjetanovic, 1986; van Poppel &
van der Heijden, 1997). Less overcrowding and improvements in personal hygiene
(Feachem, 1984) are also important. Indeed these basic environmental health
standards are so critical that they could be viewed as preconditions to health. This
is one area where there is no need for ‘controlled clinical trials’.

e The poor and continuing state of environmental health ‘hardware’ in indigenous
communities has been widely acknowledged but rarely formally documented
(Gracey et al., 1997). There is a direct link between these conditions and
admissions to hospital in children (Mufioz et al., 1992).

e There are also excellent local examples of best practice in environmental health
interventions : Uwankara Palyanku Kanyintjaku (UPK) Report , Pipalyatjara -
Housing for Health (Pholeros ef al., 1993), Ramingining Manymak Wanga Project
and Numbulwar housing repairs program (Bill Hardy, personal communication),
and the Environmental Health Standards Project.
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Childhood immunization

e Childhood immunization is probably more cost-effective than any other public
health intervention (World Bank, 1993). It complements but does not substitute for
improvements in environmental health conditions. Childhood immunisation helps
to mitigate the adverse effects of malnutrition, and break the malnutrition-infection
cycle. It therefore promotes healthy childhood growth, which is protective against
the development of adult chronic disease.
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Key result area 3 - Underlying determinants of health

Maternal and childhood education

e Maternal education is the strongest predictor of childhood mortality in the
developing world (Hobcraft, 1993).

e There is as close a correlation between child survival and general levels of
education in a community, as there is between child survival and maternal
education (Caldwell, 1989).

e The World Development Report (World Bank, 1993) suggested that a 10% increase
in literacy rates could lead to a 10% decrease in child mortality.

o Lack of post secondary schooling has also been associated with an increased risk of
hypertension, obesity, smoking, excessive alcohol intake and lack of exercise
(World Bank, 1996).

Alleviate poverty

e There is an overwhelming body of data that shows the relationship between
income, social class, social inequality and adverse health outcomes in adulthood,
including coronary heart disease (National Health Strategy, 1992; Dixon, 1999).

e Cardiovascular disease, mental illness, type 2 diabetes and some forms of cancer
are all more common in adults who have been socio-economically disadvantaged in
childhood (Smith et al., 1998).

e Welfare and employment policies are critical, as are taxation policies to reduce the
income differentials within society (Wilkinson & Marmot, 1998).

12



Promote ‘sense of control’ and mental well-being

e Not only is one’s absolute level of income important, but so is one’s relative
position in society and the degree to which one has control over one’s life and work
situation and an ability to influence events that impinge on one’s life (Petersen &
Stunkard, 1989; Marmot, Ryff ez al., 1997; Marmot, Bosma et al., 1997).

e Low socioeconomic status is also associated with stressful life circumstances, lack
of social support networks and poor mental health (Dixon, 1999). Such factors are
potentially crucial both in the genesis of chronic diseases (since there is evidence
linking the pathophysiology of the stress response to the development of the
‘metabolic syndrome’), and in the ability of people with chronic disease to take a
degree of control over their illnesses and make appropriate behavioural changes.

e Apart from the well documented links with substance abuse, there is also a strong
possibility that the effects of stress and poor mental health can be trans-
generational. These are crucial issues in the context of Aboriginal health and
history in Australia. Consistent with the National Aboriginal Health Strategy
(1989), the 1996 THS Aboriginal health policy provides a model of Aboriginal
health that shows the links between ill-health (including specifically chronic
diseases), direct causative factors (including nutrition, substance abuse, high levels
of mental stress and environmental conditions) and underlying determinants,
including the history of European/Aboriginal contact, the loss of lands and culture,
and the lack of meaningful activities and employment.

e The evidence on ‘control’ and determinants also supports the relevance of health
promotion which is the process of enabling individuals and communities to
increase control over the determinants of health and thereby improve their health
(Territory Health Services, 1998).

e The evidence on control also offers a sound rationale for the development of
models of indigenous control of health services. Both the 1996 THS Aboriginal
health policy and the 1997 Aboriginal Public Health Strategy support the principle
of community control and responsibility for the provision of community health
services. And THS is committed to working in partnership with the Aboriginal
community controlled health sector, as well as with regional health boards and
other models of service delivery.

¢ Interventions in the early childhood years may produce long lasting benefits. A 15
year follow up of a randomised trial of the effectiveness of home visitation services
led to a substantial decrease in the subsequent incidence of child abuse (Olds et al.,
1997) . A history of child abuse is itself linked to the development of chronic
disease in adulthood (Felitti ef al., 1998). There are a range of positive parenting
programs and home visiting programs in Australia, some of which have been
evaluated (Department of Health and Aged Care, 1998).

e Evaluation has identified a return of at least $7 on every dollar spent on good
quality early child care and education programs, based on reduced subsequent costs

13



in special education, welfare, prisons and crime (Barnett ef al., 1987; Schweinhart
etal., 1993).

Interventions in adulthood need to address job security, work conditions, social
isolation, and treatable mental illnesses such as depression (Wilkinson & Marmot,
1998).

The Chronic Illnesses Self Management Course developed at Stanford University
has been extensively evaluated (Lorig ef al., 1999). 952 subjects over the age of 40
were randomised in the US to either attend or not attend the course. At 6 months
follow-up, people who attended the course had increased their exercise,
communicated better with physicians, had better self-reported health and less
limitations to their social roles and activities. They had also had significantly fewer
hospitalisations and days in hospital. Overall, the course helped to improve health
status and decrease health care costs. Savings on health care exceeded the cost of
the course by a factor of 10. The course was first run in Australia in 1994 and is
currently being delivered in 6 states. A preliminary evaluation of the course has
been performed in Victoria and the findings are consistent with the much larger US
evaluation (Burrows & Brown, unpublished).
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Key result area 4 - Lifestyle modification

Smoking cessation and prevention programmes

e NHMRC (1997a) recommends that all patients should be asked if they smoke, and
those that do should be asked if they have considered quitting. A randomised
controlled trial of anti-smoking advice found that smoking cessation by middle-
aged men reduced overall mortality by 7 per cent, reduced coronary heart disease

by 13 per cent and reduced the incidence of lung cancer by 11 per cent (Rose &
Colwell, 1992).

¢ In a meta-analysis of 39 controlled trials of smoking cessation strategies,
interventions based on face-to-face counselling had the best results (Kottke et al.,
1988).

o There is strong evidence for the effectiveness of GP advice (Russell et al., 1979),
and in the GP setting, quit rates will improve with the use of nicotine replacement
therapy, behavioural tips and follow-up (Ashenden et al., 1997).

e Helping pregnant women quit smoking during pregnancy is a proven intervention
for reducing the risk of low birth weight, preterm labour, spontaneous abortion and
perinatal death (Lowe & Wakefield, 1998). A meta-analysis of 16 studies showed
that brief advice to quit smoking and provision of quit materials will increase the
likelihood of maternal cessation during pregnancy (Mullen ef al., 1994). This
finding was supported in a recent Cochrane review (Lumley et al., 1998). There are
programs running elsewhere in Australia that have proven their effectiveness
(Lowe et al., 1998).

e Smoking cessation is one of the few proven interventions that lead to
improvements in survival in people with chronic airways disease (Anthonisen et
al., 1994, NHMRC 1997a).

e The evidence is less strong to support smoking prevention programs. Nevertheless,
the initiation of tobacco use mostly occurs before the age of 18 years. In the NT, in
some predominantly non-Aboriginal teenage groups, the prevalence has been
rising. Indeed in 17 year old boys, it rose from 30% in 1984 to 45% in 1993
(Johnston ef al., 1998). There is limited information on Aboriginal teenagers. There
are many examples of school-based smoking education programs and their
evaluation in the international literature, of mixed epidemiological quality
(Nutbeam ef al., 1993; Arkin et al., 1981; Aaro et al., 1982). A recent community-
based intervention in a remote NT Aboriginal community (Johnston et al., 1998)
demonstrated the need to develop innovative interventions that are not solely
school-based. Smoking prevention programs in adolescence need to be run as part
of broad community-wide programs dealing, for example, with access issues and
including smoking cessation programs for adults.

Brief intervention for hazardous alcohol use
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e NHMRC (1997a) recommends that screening for alcohol consumption should be
applied to all adolescents and adults over the age of 12 years. Most patients expect
their doctor to inquire about this area of their health and would try to change their
drinking habits if advised to do so.

e A World Health Organisation randomised clinical trial in 10 countries showed that
among men, an intervention of 5 minutes of simple advice, delivered to heavy
drinkers in a primary health care setting, was more effective in leading to reduced
consumption than a 20 minute health interview alone (Babor & Grant, 1992).
Without a brief intervention, and after nine months of follow-up, 42% of men
reduced their drinking by one standard drink or more, 25% increased their drinking
and 33% did not change. With intervention, 63% reduced their drinking, 14%
drank more and 23% remained the same. The effectiveness of brief intervention
was less evident in females, as both the control and intervention groups reduced
their intake over time.

¢ A meta-analysis of 12 randomised trials showed that brief advice from a primary
care practitioner improved drinking habits in heavy drinkers of alcohol (Wilk et al.,
1997).

Nutrition, weight loss and physical activity programs in high risk
populations

e Food shortage can lead to malnutrition and excess intake contributes directly to
obesity, cardiovascular disease and diabetes. There is a socioeconomic gradient in
the source of nutrients. The poor substitute cheaper processed foods for fresh foods
(Wilkinson & Marmot, 1998).

o The three main areas of influence on an individual’s weight are biological,
environmental and behavioural (Egger & Swinburn, 1997). Biologic and inherited
influences are important and largely unmodifiable. It is highly likely that the main
factors in the increase in overweight and obesity in Australia over the past few
decades have been changes to the macro-environment of food supply and to a
decline in physical activity levels (NHMRC, 1997b). The public health implication
is that we need to address the environments in which people live (and eat and take
activity), rather than treat obesity solely as a problem of individual physiology. The
National Framework for Chronic Disease Prevention will link Australia’s
initiatives in nutrition and physical activity (Colin Sindall, personal
communication).

o Segal et al. (1996) have analysed the cost-effectiveness of intervention strategies
that aim at reducing weight and improving physical fitness. They estimate the cost
of primary prevention programs for NIDDM at <$3,000/life year saved. ‘Second
generation’ prevention programs such as the Nova Scotia Heart Health Program
incorporate elements of community participation and community development
(Gyarfas, 1992; MacLean, 1994). A systematic review has demonstrated that
community involvement in the development and implementation of such programs
in indigenous communities is vital to their success (Couzos et al., 1998).
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e Recent reports strongly emphasise the preventive health benefits gained by the
accumulation of 30 minutes of moderate-intensity physical activity on most or all
days of the week (US Surgeon General’s Report, 1996; Commonwealth
Department of Health and Family Services, 1998) . The best evidence for the health
benefits of physical activity is in the prevention of coronary heart disease (CHD).
The maximum CHD benefit is associated with moving from sedentary or low
fitness levels to moderate activity or moderate fitness levels i.e. the amount of
physical activity which is needed to have a significant preventive benefit for CHD
is now thought to be quite modest. Physical activity also reduces the risk of
developing hypertension and diabetes (US Surgeon General’s Report, 1996).

¢ Individuals who exercise regularly have a lower rate of progression to diabetes
even when risk is adjusted for obesity, hypertension and family history of diabetes
(Helmrich et al., 1991). The benefit is directly proportional to the extent of physical
activity.

¢ Intervening to increase physical activity is, however, not straightforward. Policy
makers have a key role in changing the physical and social environment to make it
more conducive to physical activity (Sallis ez al., 1998). More research is needed
on the feasibility, efficacy and efficiency of all lifestyle interventions in a general
practice setting (Little and Margetts, 1996; Ashenden et al., 1997). Educational and
environmental interventions should be seen as complementary (Sallis et al., 1998).

e There have been a number of studies of combined diet, exercise and weight loss
interventions in groups at high risk of diabetes: the Swedish Malmo study
(Eriksson & Lindgarde, 1991), the Chinese Da Qing Study (Pan et al., 1997), the
Oslo Study (Andersson et al., 1996) and a study in Tanzania (Ramaiya et al.,
1992). All drew similar conclusions. In the largest study, the Da Qing study, the
prevalence of diabetes in a high risk control group after 6 years of follow up was
67%:; in the intervention groups, it was 44% (diet alone), 41% (exercise alone) and
46% (diet and exercise). The study also provided evidence that relatively modest
levels of activity, rather than intense exercise, were of substantial benefit.

e There have been no published trials, in any population, of the efficacy of
community-wide interventions in reducing the incidence of diabetes (de Courten et
al., 1998).

e However, there are many examples of community wide health promotion
interventions targeting Aboriginal people in Australia. The most notable and
studied example in the nutrition area comes from the Northern Territory - the
Minjilang Nutrition Program (Lee ef al., 1994a) . After 12 months of the
intervention, the diet of community members had improved as had their metabolic,
anthropometric and haematologic parameters.

e Key components of a food and nutrition policy relevant to the NT setting include
store food programs (Lee ef al., 1994a), legislation and regulation, education, and
involvement of indigenous nutrition workers (Office for Aboriginal and Torres
Strait Islander Health Services, 1997).
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A meta-analysis of randomized controlled trials conducted in 1997 concluded that
individual dietary interventions in primary prevention can acheive modest
improvements in diet and cardiovascular risk factors that are maintained for 9-18
months (Brunner ef al., 1997). So programs aimed at the whole community (such as
store food programs) should be run in conjunction with individual dietary
counselling as appropriate.

There is evidence that a vegetarian diet can significantly reduce the progression of
proteinuria in diabetic and non-diabetic renal disease (Segasothy & Bennett, 1997).

There is also evidence that a so-called ‘Mediterranean diet’ leads to significant
reductions in cardiac events following heart attacks (see section on cardiac
rehabilitation - Lyon Diet Heart Study).

Lee et al. (1994b) demonstrated an inadequate dietary folate intake in the Minjilang
population, using the store turnover method. This may be important since there is a
growing body of evidence linking a low folate intake with a subsequent rise in
plasma homocysteine levels and an increased risk of cardiovascular disease (Stein
& McBride, 1998). However, it should be noted that no published studies have yet
proven that nutritional intervention with folate supplementation will lower the risk
of cardiovascular disease.

Similarly, although there is also a strong literature linking a high intake of
antioxidants, found mainly in fruit and vegetables, with lower rates of heart disease
(American Heart Association Science Advisory and Coordinating Committee,
1999), the evidence from randomised trials of anti-oxidant vitamin supplements is
not yet consistent enough to fully assess the risk-to-benefit ratios for supplements
(Gaziano, 1996).

It is reassuring that the literature on vegetarian diet, Mediterranean diet,
folate/homocysteine and antioxidants supports the continued emphasis on making
fresh fruit and vegetables widely available, and on advising people to cut down on
excessive meat intake and increase their intake of fruits and vegetables to prevent
lifestyle associated diseases.
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Key result area 5 - Early detection and early treatment

Screening

e Where there are interventions that are known to delay the onset and reduce the
incidence of complications (see next section), early detection is highly likely to be
cost-effective.

e There is good evidence for screening all adults for the following common chronic
diseases: hypertension, obesity, smoking and alcohol use (RACGP, 1996).

e Early detection of hypertension has been recommended by the NHMRC, since
treatment has the capacity to significantly decrease morbidity and mortality
associated with cardiovascular disease (NHMRC, 1997). The choice of first-line
drug therapy is still controversial and debated (Joint National Committee on
Detection, Evaluation and Treatment of High Blood Pressure, 1997), but this
should not obscure the fact that there are now a wide variety of effective agents.
Generally, there has been a trend to lower blood pressure targets. The Hypertension
Optimal Treatment (HOT) study found that the maximum protective effect is
achieved at about 140/85 mm Hg (Hansson et al., 1998), but lower targets may be
appropriate in particular groups e.g. those with diabetes and/or renal disease
(Jennings et al., 1999).

e The decision as to when to screen for hypercholesterolemia is complex and
influenced by the efficacy of dietary interventions and cholesterol-lowering drugs
for primary prevention (ie before cardiovascular disease becomes symptomatic).
Data from the West of Scotland Coronary Prevention Study (Shepherd ef al., 1995)
formed the basis of a cost-effectiveness study; drug treatment cost 20, 375 UK
pounds per life-year gained overall, falling to 13, 995 UK pounds per life year
gained in the 40% at highest risk (Caro ef al., 1997). Certainly, the higher the
number of risk factors for cardio-vascular disease, the more cost-effective
screening and treatment for hypercholesterolemia becomes.

e Screening for diabetes, hyperlipidemia and renal disease is indicated in at-risk
indigenous adults (Couzos et al., 1998).

e A recent NSW study utilising a decision analysis approach concluded that
screening for type 2 diabetes was most likely to be effective if it led to initiation of
treatment of other cardiovascular risk factors (Goyder & Irwig, 1998). An
integrated approach to screening and management, as is embodied in the GSAT
protocols, is therefore needed.

e FEaston and Segal (1998) have developed an economic model to determine the cost
per case of type 2 diabetes detected through screening. They showed that the cost
per case is lower when screening is targeted at high risk groups. The cost of mass
screening of high-risk populations for diabetes is approximately $A 1895/case
detected, but if screening is then performed opportunistically, the cost falls to $A
111/case detected.
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e NT data collected by Rowena Ivers (1998) shows that opportunistic screening is
feasible in rural and remote Aboriginal communities, since the majority of
community members attend the clinic at least once in a 2 year period, though
targeted mass screening may be needed for groups such as young men, who present
less frequently.

e A recent meta-analysis has demonstrated that patient education and counselling are
effective for increasing preventive behaviours in healthy people (Mullen et al.,
1997). This is important if risk behaviours are detected at screening.

e The National Institutes of Health in the USA is conducting a Diabetes Prevention
Program (DPP) in 25 centres over a 6 year period, aiming to prevent or delay the
onset of type 2 diabetes in persons with IGT. Subjects will be randomised to either
an intensive lifestyle intervention group or a pharmacological treatment group
(Mudaliar SR & Henry RR, 1997). The results of this trial will contribute further to
the evidence base for early interventions.

Adult immunisation

e The number of adult deaths from vaccine-preventable illnesses in the developed
world far exceeds the number of deaths from illnesses targeted by childhood
immunisation (Gardner & Schaffner, 1993). Adult immunisation with
pneumococcal and influenza vaccines is particularly recommended for the elderly
and people with chronic diseases.

¢ Influenza vaccine (estimated from uncontrolled trials) is 70% effective in
preventing clinical illness (American College of Physicians Task Force on Adult
Immunization, and Infectious Diseases Society of America, 1994). It is particularly
effective in the elderly (Gross et al., 1995) and costs per hospital stay are also less
in vaccinated patients (Nichol ef al., 1994).

e Pneumococcal vaccine has been shown to be very protective against pneumococcal
pneumonia and bacteremia in healthy young adults in high risk settings, and case
control studies in elderly patients show an efficacy of 56-70%, though this may be
less in the immunocompromised (American College of Physicians Task Force on
Adult Immunization, and Infectious Diseases Society of America, 1994).

e NHMRC (1997¢) recommends annual influenza and pneumococcal vaccination to
all individuals over the age of 65 years and Aboriginal and Torres Strait Islanders
over the age of 50 years. It also recommends immunization of those with chronic
diseases including diabetes and cardiac, pulmonary and renal disorders.

e A National Influenza Vaccine Program has been established to provide annual
influenza vaccination free of charge to all Australians 65 years of age and over
from 1999.

¢ A National Indigenous Pneumococcal and Influenza Immunization Program has
been recently established which aims to reduce the high rates of acute respiratory
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illness and death specifically in the indigenous population. Five yearly
pneumococcal and yearly influenza vaccine will be available free of charge for all
indigenous people over 50 years and those in the 15-49 year old age group who are
at high risk (including those with chronic diseases). THS has been promoting
increased uptake of both vaccines as part of the annual NT Adult Immunisation
Campaign run by the Centre for Disease Control since 1995.

e A health promotion program utilising a variety of strategies led to improved uptake
of adult immunizations in indigenous adults in Queensland (Young, 1998).

Aggressive blood pressure lowering to prevent progression of renal disease

e Aggressive lowering of blood pressure can slow the rate of progression of renal
disease by up to 50% (Zuchelli ef al., 1992). Angiotensin converting enzyme
inhibitors are one of a number of groups of blood pressure lowering agents.

e They may also have an additional effect, beyond that expected from their blood
pressure lowering effect, in proteinuric renal disease, with or without diabetes
(Giatras et al., 1997; GISEN, 1997). Their usage to prevent diabetic renal disease
and delay the onset of renal failure has been subject to cost-effectiveness analyses.
Rodby et al. (1996). estimated that the use of ACE-inhibitors for proteinuria to
prevent end-stage renal disease would save $55,000 over a lifetime per person
treated; Siegel et al. (1992) estimated the savings at $12,100 per year of life saved.

e Dr. Hoy’s team has also produced some early evidence of the efficacy of ACE-
inhibitor treatment in reducing the rate of progression of renal disease in the NT.
This data is provisional and lacks a strict control group, but the results are
consistent with the international literature. The group treated included people with
hypertension, diabetics with any abnormal degree of albuminuria and those with
progressive albuminuria. Since 1995, 220 people have been enrolled, with
significant falls in blood pressure and stabilisation of levels of albuminuria
(compared to an estimated annual 15% increase without treatment). The number of
Tiwi progressing to ESRF has slowed from 10 in 1994-1995 to an estimated 2 in
1998-1999 and the estimated savings in ESRF costs for the Tiwi alone is 3.4
million dollars from 1996-1999. Current program costs are small in comparison
and have been estimated at $1000 per person per annum. The question is not
whether such an intervention program should be introduced across the NT, but how
it can be integrated into the routine primary health care system and how
compliance can be optimised in a non-research setting so that the effectiveness of
the program is maximised.

e Her team has also shown that no-one develops renal failure without first developing
albuminuria. This has enormous implications for early detection protocols, which
can confidently focus on detecting albuminuria and for early intervention protocols
which can aim to prevent worsening albuminuria.
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e [t should be noted that multifactorial intervention, targeted at a range of risk
factors, rather than proteinuria alone, is likely to produce even greater benefits
(Gaede, 1998).
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Key result area 6 - Best Practice Management

Prevention of complications of diabetes

e The Diabetes Control and Complications Trial (The DCCT Research Group, 1993)
was a landmark study that demonstrated that good glucose control in type 1
diabetes dramatically reduced the incidence of microvascular complications.
Similar data has now been published for type 2 diabetes (UKPDS, 1998a). It is
known that the cost of health care rises as the degree of sugar control worsens
(Gilmer et al., 1997). Data from the DCCT estimated that the incremental cost of
intensive treatment aimed at lowering sugar levels is $28,661 per year of life
gained (The DCCT Research Group, 1996).

e The DCCT model has also been applied to type 2 diabetes (Eastman, 1997;
Eastman ef al., 1997), the more common form in the NT, with intensive treatment
estimated to cost $16,002/QALY gained, a comparable figure to type 1 diabetes.
Regardless of the precise dollar figure, the model predicted that treatment would be
more cost-effective in populations with early age of onset of diabetes, and higher
rates of complications (both factors that apply to the NT Aboriginal population).
Treatment is also more cost effective in those whose sugar control is worse to begin
with (O’Connor et al., 1998). Local data indicates that a substantial proportion of
Aboriginal people with diabetes have poor control of their sugars and would benefit
correspondingly from tighter control (Markey et al., 1996). The implication is that
early detection and best practice management leading to improved sugar control
will both be cost effective.

e The UKPDS (1998b) also showed that tight blood pressure control reduced
diabetes-related deaths and complications, without altering all-cause mortality.
Cost effectiveness analysis of instituting tight blood pressure control resulted in a
highly favourable incremental cost estimate of 1049 UK pounds per extra year free
from diabetes-related end points (UKPDS, 1998c).

e There are a number of other specific cost-saving interventions: annual screening
for retinopathy with follow-up laser photocoagulation to prevent blindness has been
shown to be feasible (Backlund ef al., 1997) and cost effective at $3190/QALY
saved (Javitt & Aiello, 1996); use of ACE-inhibitors for proteinuria to prevent end-
stage renal disease (see previous section); preliminary evidence that use of ACE-
inhibitors may prevent retinopathy (see Chaturvedi ef al., 1998); treatment of high
blood pressure in those with diabetes to prevent end-stage renal disease (see
previous section); and preventive foot care (patient education and health staff
surveillance) leading to earlier detection of diabetic neuropathy and fewer foot
ulcers and amputations (Vijan ef al., 1997). Such foot care programs are generally
effective and low cost (Mayfield et al., 1998). It should be noted that 1.9% of
diabetic admissions to NT hospitals between 1993-1996 were associated with
amputation and that the number of diabetic hospital separations in Central Australia
has increased by 128% from 1992-1998, with 9-13% of separations being related to
lower limb complications (Dan Ewald, personal communication).
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Controlling diabetes may also lead to a decline in the impact and costs of
cardiovascular disease, which accounts for 47% of the direct and indirect costs of
diabetes (Huse et al., 1989). A precise estimate is difficult because of the other
inter-related factors.

Screening for gestational diabetes mellitus has also been estimated to be cost-
effective (Gregory et al., 1993).

Intensive diabetes management preconception and early in pregnancy (e.g.
California Diabetes and Pregnancy Program) results in savings of $5 for every
dollar spent on the program (Scheffler RM et al., 1992).

A comprehensive review of the literature (Vijan et al., 1997), with a focus on
randomised trials, has demonstrated the potential of reducing the complications of
diabetes via self management education, prophylactic aspirin, aggressive
antihypertensive therapy and improved glycaemic control.

A meta-analysis of randomised trials (Griffin, 1998), and a parallel Cochrane
review (Griffin & Kinmonth, 1998) comparing general practice and shared care
with follow-up in a hospital outpatient clinic demonstrated that structured care
(whether general practice-based or hospital-based) led to better outcomes. Recall
and reminder systems, with prompts for patients and doctors, were important
components of structured care. Another systematic review of diabetes shared care
also concluded that it is the existence of some kind of structure, rather than any
particular structure of care, that resulted in improved outcomes (Greenhalgh, 1994).
These systematic reviews support the direction THS is taking with the Coordinated
Care Trials, the Total Recall System and the development of a Community Health
Information System.

For a more comprehensive review of the literature on service redesign for diabetes,
see the 1999 National Report to Health Ministers on Diabetes (in press). For a more
comprehensive review of the literature on the primary care management of diabetes
in indigenous populations, see Couzos et al. (1997). For a more comprehensive
review of the cost-effectiveness literature on diabetes, see Colagiuri ef al. (1998).
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Aggressive management of heart attacks and known
cardiovascular disease

e An overview of 133 trials of antiplatelet therapy concluded that aspirin reduced the
risk of cardiovascular events by about 25% in high risk groups (Antiplatelet
Triallists’ Collaboration, 1994).

¢ In the acute phase of evolving myocardial infarction, aspirin has the best benefit-to-
risk ratio of any proven therapy (Hennekens et al., 1997). The use of thrombolytic
agents is also highly effective (FTT, 1994) as is the control of blood glucose at the
time of infarct (Malmberg et al., 1995).

e Lowering cholesterol with statin drugs in those who have had a major coronary
event is highly effective (Scandinavian Simvastatin Survival Group, 1994; Sacks et
al., 1996; MacMahon et al., 1998). Investigators from the Scandinavian
Simvastatin Survival Group (Jonsson et al., 1996) estimated the cost to be 5502 UK
pounds per discounted life-year saved; depending on coronary risk profiles, the

estimated cost per life-year saved with pravastatin varies from $7124 to 12665
(Ashraf et al., 1996).

e What is less well appreciated is the role of dietary factors other than cholesterol -
particularly certain types of fatty acids found in high concentrations in the
‘Mediterranean diet’ (Leaf, 1999). The Lyon Diet Heart Study (de Lorgeril et al.,
1999) followed 605 patients after their first heart attack and randomised them to a
Mediterranean-type diet or a healthy control diet. All cause mortality in the
Mediterranen diet group was 56% lower than in the control group after 4 years, and
the number of cardiac deaths and non-fatal heart attacks was 72% lower. This study
demonstrates that inexpensive dietary changes can play a major role in preventing
the recurrence of heart disease.

Rehabilitation and outreach programs (cardiac, respiratory, renal)

e (Cardiac rehabilitation programs have been well evaluated and proven to be
effective (Pell, 1997). They are associated with improved risk factor profiles, better
psychosocial and marital adjustments, continuation in work, and significant delay
in death from cardiovascular disease, as compared with usual medical care alone
(Hedback & Perk, 1987). They are also as cost-effective as thrombolytic therapy
and cholesterol-lowering therapy, with an estimated cost of $4,950 per year of life
saved (Ades et al., 1997).

e Both the Heart Foundation (1998) and the World Health Organisation (1993)
recommend that cardiac rehabilitation programs should be available, and routinely
offered, to all people with cardiovascular disease.

e Home oxygen therapy is of proven survival benefit in patients with chronic airways

disease (Nocturnal Oxygen Therapy Trial Group, 1980).
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A meta-analysis demonstrated that respiratory rehabilitation that includes at least 4
weeks of exercise training relieves shortness of breath and improves symptom
control (Lacasse et al., 1996).

Flinders Medical Centre Study (1998) found that pulmonary rehabilitation with
fortnightly follow-up costs approximately $1200/patient/year. The mean cost/day
of inpatient admission for COPD is $340. For a rehabilitation program to be cost

effective, an average reduction in length of stay of 4 days/patient/year would be
required. Cost/QALY in US dollars is $23,000.

A post-acute Respiratory Outreach Service Program in Sydney halved readmission
rates and reduced the length of stay of inpatients (Brown & Caplan, 1997).

End stage renal failure support programs for those on dialysis cost an average of
$56,000 Australian dollars per patient per year in the NT (Management Reporting
Unit, THS, 1999). A study by Devitt & McMasters (1998) in Central Australia
highlighted the high social costs of coming to terms with living on ‘the machine’.

Data on the effectiveness of dedicated hospital stroke units and stroke rehabilitation

services are not presented here, as stroke is not one of the five chronic diseases
included in the NT Preventable Chronic Diseases Strategy.
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