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Throughout the world we are seeing large increases in
diabetes—and British Columbia is no exception. About 5.1%
(expected to rise to 7.1% by 2010) of all British Columbians have
diagnosed diabetes, and an unknown number have diabetes but
have not yet been diagnosed. 

To put this in context: one in 20 British Columbians now
suffers from a disease that:

results in a mortality rate about twice that of their fellow
citizens of the same age,

increases the risk of dying from heart disease by two to four times,

is the main cause of kidney failure in Canada, and

greatly increases the chance of becoming blind or having a foot
or leg amputated.

And, the British Columbia health care system is now spending
over $760 million a year on hospital, pharmaceutical and medical
services for people with diabetes.

Because providing services to people with chronic illnesses
like diabetes is such a major cost driver for health care, we carried
out an audit to assess whether British Columbians are receiving
value for money from our health care system’s efforts to prevent
and manage diabetes. 

We concluded that current British Columbia efforts to prevent and 
manage diabetes are praiseworthy, but inadequate to address the problem

In our audit we looked for a coordinated suite of best practices,
intervening at all three stages in the life cycle of the illness:

Primary prevention aims to keep healthy people from starting down
the road to diabetes. 

We found laudable primary prevention efforts by health
authorities and other bodies, such as cities and school districts,
often as pilot projects. However, such local agencies have limited
access to the possible levers of change needed for successful
prevention. The provincial government controls many of these
levers, such as taxation and school curricula, but is not using them.

Wayne Strelioff, FCA
Auditor General



Secondary prevention detects people whose blood sugar is
approaching diabetic levels and arrests their condition before 
it becomes full-blown diabetes. 

Research elsewhere shows the value of secondary prevention.
Despite this, we found no organized secondary prevention program
in British Columbia.

Disease management provides people who have diagnosed diabetes
with care and treatment to prevent, or at least minimize, the
health-threatening complications of the disease. 

We found that British Columbia puts out substantial effort at
this stage, as shown by the amount it spends annually on diabetes
care. Better organization of this care could lead to substantial gains
in effectiveness, and a number of pilot projects are testing ways to
make these gains. Nevertheless, we found weaknesses in translating
the results of these pilots into an improved system of care.

The provincial government has made it clear that prevention
and management of diabetes is a priority goal: “we must…[b]etter
serve the needs of people who are chronically ill…[p]ut a greater
focus on health promotion and comprehensive approaches to
preventing disease, rather than simply intervening once patients
become ill….this means doing more to…prevent and control
diabetes….”1 Our findings show that there is a large gap between
goals and actions. Right now, we can only echo the comment of a
U.S. health expert, looking at his own nation’s efforts to manage
chronic illness: “You can’t get there from here.”2

In short:

1. Diabetes is a serious and growing problem in B.C.

2. Current actions to prevent and manage diabetes may be
efficient, but they are not sufficient to deal with the problem.

3. Closing the gap between problem and actions will call 
for different organization and resources and, most likely,
significantly more of both—moving the problem beyond 
the administrative sphere to the legislative sphere.
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1The Picture of Health:
How We Are
Modernizing British
Columbia’s Health 
Care System, B.C. 
Ministry of Health 
Planning, Victoria, 
B.C., December 2002.

2“You Can’t Get 
There From Here:
Obstacles to
Improving Care of
the Chronically Ill,”
Bruce C. Vladeck,
Health Affairs,
November/December
2001, p. 175.
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Our recommendations in this audit highlight the key steps needed 
for systemic change

Usually, what to address in recommendations, and who 
to address them to, are relatively straightforward. Not so in 
the present audit. Should recommendations be addressed to 
the provincial government and the health authorities, since all
have important roles in the delivery of diabetes prevention? We
certainly expect government to make good use of the skills and
knowledge residing in the health authorities. However, we are
directing our recommendations to the provincial government,
because of its lead role in directing and funding health authorities
and because most tools for primary prevention rest in its hands. 

A note about the audit

Our audit criteria—our expectations—were that services and actions would be appropriately targeted, timely, effective,
efficient, delivered in a way that is sustainable, and continuously improving. In particular, we expected that:

People at risk of developing diabetes would be made aware of the risk factors, and provided with opportunities 
to adopt lifestyle changes that can prevent or delay diabetes onset.

People with diabetes would receive the health services and education necessary to see that their condition is
diagnosed and managed effectively.

The Legislative Assembly and citizens of British Columbia would be informed about the health ministry’s and
health authorities’ performance in preventing and managing diabetes.

We focused on the roles played by the Ministry of Health Services and by the health authorities (Vancouver Island,
Vancouver Coastal, Northern, Interior and Fraser Health Authorities, and the Provincial Health Services Authority).
We expected those roles to include not only direct action, but also the encouragement and influence of other players
(such as other ministries, municipalities, and private physicians) to act in ways that aid diabetes prevention and
management.

Diabetes is the name applied to a group of chronic disorders, the underlying causes of which result in raised blood
sugar levels. What is called type 2 diabetes accounts for most cases. Type 1, which is usually first diagnosed in
children or young adults, and needs regular injections of insulin, accounts for 10–15% of cases. Our main focus was
on type 2 diabetes, because it affects the largest number of British Columbians. Also, many services benefit people
with all types of the disease. However, we looked for situations where management of type 2 and other types of
diabetes differed. 

The information used to prepare this report was gathered between February 2003 and January 2004. Our
examination was carried out in accordance with assurance standards recommended by the Canadian Institute of
Chartered Accountants and, accordingly, included such tests and other procedures as we considered necessary in
the circumstances. 



Further, we address our recommendations to the provincial
government as a whole, not just the Ministry of Health Services,
because most primary prevention tools are held by other ministries
—such as Finance, Transportation, and Education.

Given the large gap between government’s general policy
goal and the programs in place, we did not think it useful to make
detailed recommendations. Instead, we recommend an organized
process for choosing the best mix of program efforts to fill that gap. 

The first step in that process would be to search out
potentially effective and research-supported methods of
prevention and management, and then—through pilot projects or
other means—determine the effectiveness of these methods when
applied in British Columbia. 

The second step would be to develop a well-supported set 
of implementation strategies that explain in detail the costs and
benefits (in medical, social and financial terms) of applying the
recommended methods of prevention, and of not doing so. 
This step is very important. Research has shown many diabetes
prevention actions to be effective—the standard applied to most
health care. Only some are also cost-effective—that is, producing
“units of health,” such as additional years of life, at less than a
predetermined cost per unit. And even fewer are cost-saving—
delivering more “units of health” per dollar than the treatment
currently used. 

In other words, in the short term at least it is likely that
spending will have to increase if diabetes prevention is to be
successful. Indeed, indications are that the disease will continue 
to increase in prevalence unless significant government
interventions occur. 

In reality, the choice is how to intervene in a way that
balances the interests of the present and the future. Today, 
we enjoy the benefits of societal choices (such as cheap and
convenient automobile travel and calorie-rich food) that will 
lead to increasing diabetes in the future. Well-designed and
delivered efforts (and thus spending) now will mean a healthier,
more productive population (and lower health care costs) in the
future. Minimizing effort now leaves future generations with a
health deficit, and the financial consequences of that.
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What this all means is that the key decisions required would
not be administrative, but about the allocation of public funds 
and about intergenerational equity: both clearly policy decisions.
Therefore, at this stage the strategies would need to be submitted
to Cabinet. Our recommendations explicitly recognize that tough
choices will have to be made—choices that are rightly the
prerogative of our elected representatives. 

After those choices are made, the final step would be to
implement the methods of prevention chosen by Cabinet—
effectively, and sustained over the years, even decades, needed 
to make a difference. The work done over the last fifty years to
reduce tobacco smoking—a health problem with many analogies
to diabetes—gives us a good sense of how much effort will be
needed, and for how a long a time.

We recommend that the provincial government engage in an
organized process to:

1. Search out potentially effective and research-supported
methods of preventing diabetes and its consequences, 
and determine through pilot projects or other means 
the effectiveness of these methods when applied in 
British Columbia.

2. Develop, and provide to Cabinet, well-supported strategies
for prevention, including documentation of the costs and
benefits (in medical, social and financial terms) of applying
the recommended methods of prevention, and of not 
doing so.

3. Implement the strategies chosen by Cabinet in such a way
that they can achieve their optimum effectiveness and be
sustained long enough to be effective.
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Diabetes mellitus (referred to commonly as diabetes) is a
group of life-long disorders with many underlying causes, all of
which are manifested in raised blood glucose (blood sugar) levels.
There are two major kinds of diabetes: type 1 and type 2.

Type 1 diabetes is an autoimmune disease in which the body
produces little or no insulin, a hormone needed to convert food
into energy. To survive, people with type 1 diabetes must regularly
inject themselves with insulin. Most often first diagnosed in
children or young adults, this form of diabetes accounts for about
10% of all cases. Type 1 diabetes itself is not as yet preventable,
although many of its complications can be prevented by careful
management.

Type 2 diabetes, which results when the body does not
produce enough insulin or does not use it effectively, accounts 
for most cases of diabetes. It usually begins in people older than 
30 and becomes more common with advancing age. However, it
can also occur in children or adolescents and, in a worrying trend,
is beginning to do so more frequently. Type 2 diabetes and its
complications are to a large extent preventable.

The first symptoms of diabetes are related to high blood
sugar levels. As these levels rise, glucose passes into the urine. 
The kidneys excrete additional water to dilute the large amounts 
of glucose being lost. This leads to excessive urination which in
turn creates abnormal thirst. In type 1 diabetes, symptoms usually
develop rapidly. The onset of type 2 diabetes is typically more
gradual, with noticeable symptoms often taking many years 
to manifest.

Over time, elevated blood sugar levels damage blood 
vessels, nerves and other tissues. This can result in serious long-
term complications such as heart attack, stroke, vision loss or
kidney failure.
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Diabetes has unpleasant and costly consequences
British Columbians with diabetes have about twice the

mortality rate of their fellow citizens of the same age. One of the
main causes of this shortened life is cardiovascular disease (see
Exhibit 1). Approximately 80% of people with diabetes will die 
of it. Canadians with diabetes suffer, and die, from cardiovascular
illnesses two to four times more often than their fellow citizens. 
In Great Britain, mortality rates from coronary heart disease are 
up to five times higher in people with diabetes.

Diabetes-caused damage to small blood vessels is the number
one cause of kidney failure in Canada and the Western world. 
In British Columbia, 39% of patients receiving kidney dialysis in
2000/2001 had diabetes. 

Cardiovascular

Cardiovascular and renal

Cardiovascular, renal and ophthalmic Renal
Ophthalmic

No major cardiovascular, renal,
or ophthalmic complications

Cardiovascular and ophthalmic

Ophthalmic and renal

Source: “The Cost of Major Comorbidity in People with Diabetes Mellitus,” Scot H. Simpson et al, Canadian Medical Association Journal, 24 June 2003

Exhibit 1

In Saskatchewan, almost half of adults with diabetes also have a cardiovascular
disease complication



Diabetes-caused damage to small blood vessels can also 
lead to other serious complications. These include eye damage
(sometimes serious enough to cause blindness) and ulcers and
infections in feet or legs so serious that amputation is required. In
Great Britain, diabetes is the leading cause of blindness in people
of working age. In Canada, people with diabetes are over 17 times
more likely to suffer lower limb amputation than people their age
who do not have diabetes.

Not surprisingly, the health consequences of diabetes have
financial consequences—in costs to the health care system, in out-
of-pocket costs for people with diabetes, and in total impact on 
the economy. British Columbia spends over $760 million a year 
on publicly funded hospital, pharmaceutical and medical services
to people with diabetes—about one-sixth of total expenditures 
on such services. The estimated cost of providing these services 
to people with diabetes is about 1.7 times greater than the cost of
serving otherwise similar people who do not have diabetes.

People with diabetes also incur extra out-of-pocket costs
because of their illness. A British study concluded that people with
diabetes in the U.K. incurred direct personal costs of the equivalent
of over $2,000 per year, not including lost earnings. For those
people with diabetes-related complications, direct personal costs
were three times that.

The total economic burden of diabetes and its chronic
complications for all of Canada has been estimated at over 
$7 billion (for 1998). Cardiovascular disease was the major reason
for these costs. Studies in the United States show this to be the 
case there too. For example, one large health plan found that
people with diabetes but not cardiovascular disease had annual
costs almost twice those of people who had neither condition.
People with both conditions had annual costs about four times
higher than those with neither.
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Diabetes is a growing problem worldwide
The prevalence of type 2 diabetes is on the rise around the

world. British Columbia is no exception. About 5.1% of all British
Columbians have been diagnosed with diabetes. As well, there 
are an unknown percentage of people who have diabetes that has
not yet been diagnosed. Studies elsewhere in Canada, and in the
United States, have estimated that 2% or more of adults in each
country have undiagnosed diabetes. 

The prevalence of diabetes in British Columbia—that is, the
percentage of British Columbians with diagnosed diabetes—has
been growing recently, and the Ministry of Health Services expects
it to reach 7.1% by 2010. This is a conservative estimate, based on
mortality and incidence rates in the recent past. (“Prevalence” 
is the number or ratio of people who have a diagnosed disease 
at a point in time; “incidence” is the number or ratio who are
diagnosed with the disease in a given year. Prevalence increases if
the incidence of new cases exceeds the number of people with the
disease who are cured, die or leave the province.) Disease patterns
in other jurisdictions indicate disquieting hints that the prevalence
of diabetes in British Columbia may increase more than the
projection. 

There are several reasons why the prevalence of diabetes is
increasing. One is that people with diabetes are surviving longer,
thanks to modern health care. Another reason is simply that ours 
is an increasingly older population on average, and diabetes is
more common with increasing age (see Exhibit 2). 

British Columbia’s changing ethnic mix can also affect the
prevalence of diabetes. Members of visible minorities and First
Nations people have a higher prevalence of type 2 diabetes than
do other people. (The relative contribution of genetic and other
factors is not clear.) At present, about a quarter of British
Columbians are either members of a visible minority or have 
First Nations origins.

12 Auditor General of British Columbia     | 2004/2005 Report 3: Preventing and Managing Diabetes in British Columbia

Diabetes is a Growing Problem



13Auditor General of British Columbia     | 2004/2005 Report 3: Preventing and Managing Diabetes in British Columbia

Diabetes is a Growing Problem

Source: A Snapshot of Diabetes Care in British Columbia 2000/2001, British Columbia Ministry of Health Services, 2002

Exhibit 2

Prevalence of diabetes increases with age
Age-specific rates, BC 2000/01
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However, perhaps the most worrisome influence on the
prevalence of type 2 diabetes is weight gain, resulting from over-
consumption of calorie-rich food or lack of physical activity. Being
above a healthy weight puts a person at significant risk for diabetes.
For example, one Canadian study found that, even with other risk
factors adjusted for, the relative risk of diabetes increased as much
as 10-fold as the degree of overweight increased (see Exhibit 3).

Unfortunately, the percentage of people classified as being
overweight or obese is increasing in Canada and most other
Western countries. The extent of obesity is often not fully under-
stood, because the most commonly available statistics are based on
self-reported weight, which tends to be understated. Nevertheless,
regardless of data source, the trend is clearly climbing (see Exhibit 4).
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First Nations people and diabetes

Type 2 diabetes is a major health problem for First Nations people throughout North America. Research in Alberta
indicates that the age-standardized prevalence of diabetes is 8.5% among the First Nations population there—more
than twice that for the general population. Some estimates are that, in Canada as a whole, First Nations people
have three to five times the risk of diabetes of the general population. Rates are even higher in particular First
Nations groups. Among the Pima in Arizona, for example, almost half the adults 30–64 years of age have diabetes. 

An especially worrisome trend is the increase in type 2 diabetes in children of First Nations origin. This disease was
formerly extremely rare in all children, but prevalence rates of the disease in Canadian First Nations children (5–18
years) have recently been found to be as high as 1 in 100.

Information is limited about diabetes prevalence among First Nations people in British Columbia. In a First Nations
health survey carried out in the province in 2000, 5.5% of respondents reported they had diabetes. Anecdotal
reports suggest that rates could be significantly higher in some parts of the province.

This prevalence appears to be the result of a combination of genetic, cultural, and socio-economic factors. Effective
prevention and management are difficult for several reasons, including the following:

Responsibility for health care of First Nations people is divided, in complex (and confusing) ways, among the
federal and provincial governments and, in some cases, First Nations governments.

Many First Nations people live in small, isolated rural communities, and share with their non-aboriginal neighbours
such difficulties as lack of local services and long distances (and high costs) to travel to urban health facilities.

Cultural barriers (including lack of English fluency, different beliefs about sickness and death, and real or
perceived prejudice) keep many First Nations people from making full use of health care services such as family
physicians, hospitals, and diabetes education centres.
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Source: Improving the Health of Canadians, Canada Population Health Initiative, 2004. 

Exhibit 3

Risk of diabetes increases with body mass index (BMI)
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45 64 years�

Women
45 64 years�

Relative risk*

*Risk refers to odds ratio (adjusted for age, education, income, marital status, language,
ethnicity, region, physical activity level, fruit and vegetable consumption and smoking patterns).

Body mass index (BMI)

18.5 20 2422 2826 3230 34 36 38 40

Body mass index 

Body mass index (BMI) is the most commonly used method of describing healthy and unhealthy body size. BMI is
defined as a person’s weight in kilograms divided by the square of his or her height in metres. A BMI under 25 (for
example, being 5’—10” and weighing under 174 lbs.) is considered to be in the healthy weight range. A BMI from 25
to under 30 is in the overweight range, and a BMI over 30 (for example, being 5’—10” and weighing at least 209 lbs.)
is defined as obese. Excess fat stored around the waist—central or abdominal obesity—is also a major risk factor for
diabetes, whatever the BMI.



Obesity and inactivity can lead to type 2 diabetes in genetically
susceptible individuals. The process is usually gradual, and it may
take several years before diabetes is evident. This lag means that
new cases diagnosed today reflect underlying conditions several
years ago. And this means that recent increases in obesity, especially
in the young, may not yet have had time to show themselves in
increased diabetes rates. 
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Sources:
Canada, adults & children; BC adults, self-report: Improving the Health of Canadians, Canadian Population Health Initiative, 2004
BC adults, measured: BC Nutrition Survey Report on Physical Activity and Body Weight, Ministry of Health Services

Exhibit 4

The rate of obesity is rising in Canada
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Type 2 diabetes has a complex mix of causes
Responding effectively to type 2 diabetes first requires under-

standing the disease’s origins and progression (see Exhibit 5).
Many of us have a genetic predisposition to getting diabetes 
or its precursors. Whether we actually do so depends on the
environmental, economic and social conditions in which we were
raised and in which we now live, and on our psychological and
social resources. All of these manifest themselves in behaviour 
that increases or decreases our chances of the disease.

These primary determinants of health are important. The
Canadian Senate’s Final report on the status of the health care system
in Canada (the “Kirby Report”) presented work by the Canadian
Institute for Advanced Research indicating that the social and
economic environment accounts for 50% of the health status of
Canadians, and the physical environment another 10%. By contrast,
the health care system accounted for 25% of health status, and
biology and genetic endowment 15%. The importance of socio-
economic factors in determining good health has been recognized
in Canada since at least 1974, when A New Perspective on the Health
of Canada (the “Lalonde Report”) was published.

Health Canada’s 2003 report The Growing Burden of Heart
Disease and Stroke in Canada made this link between socioeconomic
factors and chronic disease: “A growing body of evidence suggests
that the determinants of health go beyond individual genetic
endowment, lifestyle behaviour and the health care system to
include more pervasive forces in the physical, social and economic
environment…Health policy-makers and analysts have emphasized
the need to address these underlying determinants in order to
prevent heart disease and stroke. They urge us to direct attention
toward modifying not only risk factors and risk behaviours, but
also such ‘risk conditions’ as poverty, powerlessness and lack of
social support.” Similarly, the UK Department of Health notes 
the link between socioeconomic conditions and diabetes, in its
National Service Framework for Diabetes: Standards: “Type 2
diabetes is more prevalent among less affluent populations. Those
in the most deprived fifth of the population are one-and-a-half
times more likely than average to have diabetes at any given age.
Both mortality and morbidity are increased by socio-economic
deprivation.”
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Exhibit 5

The natural history of type 2 diabetes is complex

Source: Compiled by the Office of the Auditor General of British Columbia
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The defining characteristic of diabetes is elevated levels of
blood sugar. For most people with type 2 diabetes, their blood
sugar levels will have been rising steadily for several years before
diagnosis. Even just elevated (and not necessarily diabetic) blood
sugar levels are associated with subtle damage to blood vessels.
The formal diagnosis of diabetes occurs when blood sugar
concentrations reach a level above which damage to small blood
vessels is likely to markedly increase. And, the longer blood sugar
concentrations are high, the more likely that serious complications
will ensue.

Most people who have type 2 diabetes (or are on the way 
to getting it) have other conditions too—overweight, abnormal
cholesterol levels, and high blood pressure. This combination of
conditions, sometimes called the metabolic syndrome, sharply
increases a person’s risk of a cardiovascular disease. Fatal heart
attacks or strokes are the main reason that people with diabetes
have a life expectancy 10–20 years shorter than the average.
Although diabetes is technically defined by blood sugar levels 
that threaten damage to small blood vessels (in the eyes, for
instance), the life-threatening part of the disease is damage to 
the large blood vessels and heart. This is reflected in the clinical
practice guidelines issued by the Canadian Diabetes Association 
in late 2003: “The first priority in the prevention of diabetes
complications should be the reduction of cardiovascular risk….”

The British Columbia government is committed 
to improving diabetes prevention and management in our province

The British Columbia government has stated its desire to
improve the prevention and management of diabetes. One of 
its overall goals is to “intensify efforts to promote wellness and
preventative care through better education, dietary habits and
physical activity.” The Ministry of Health Planning underscored
this desire in a December 2002 document titled The Picture of
Health: How We Are Modernizing British Columbia’s Health Care
System. The ministry said,“To achieve health system renewal, 
we must…[b]etter serve the needs of people who are chronically 
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ill [and]…[p]ut a greater focus on health promotion and
comprehensive approaches to preventing disease, rather than
simply intervening once patients become ill. This means doing
more to…prevent and control diabetes.” Among the actions the
government planned to take was a comprehensive chronic disease
management program for diabetes that would “give diabetics 
and their doctors the tools and support they need to better look
after their illness.” On prevention, the document stated: “The
Ministry…is collaborating with the health authorities to develop 
a chronic disease and injury prevention strategy.” 

Another indication of the importance the government places
on diabetes management and prevention is that each of the three
Service Plans issued to date by the Ministry of Health Services has
included performance measures related to this matter.

There are three main approaches 
to preventing diabetes and its consequences

Efforts to prevent diabetes and its complications focus on
three different stages in the natural history of the disease (see
Exhibit 6):

Primary prevention focuses on controlling environmental factors
that impede health, and on encouraging people’s capacity to
improve their health. It aims to control modifiable risk factors in
a population group (such as all British Columbians) where it is
difficult to identify with certainty who will develop particular
health conditions.

Secondary prevention focuses on identifying specific populations
that are at elevated risk of developing a health condition, and
using early detection and intervention programs to inform and
help those populations.

Tertiary prevention is managing the disease once it occurs. In this
case, unnecessary complications and further health deterioration
are being prevented. The aim is to minimize suffering and
maximize potential years of life.
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Research to date has found no single intervention, no 
easy solution that can vanquish diabetes on its own. Success in
controlling the disease will require substantial effort, and success,
at all three levels of prevention. In the rest of this report, we will
discuss each level of prevention in turn, examining how current
practices in British Columbia compare to best practice.

Diabetes is a Growing Problem
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Exhibit 6

Primary, secondary and tertiary prevention focus 
on different stages of diabetes natural history
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Diabetes is a Growing Problem

Our main focus is on type 2 diabetes, because it affects the
largest number of British Columbians, and because many services
benefit people with either type of the disease. However, we also
highlight situations where management of type 1 and type 2
diabetes differ.





Primary prevention focuses on encouraging the underlying
social and physical structures that lead to healthy behaviours.
Its “target market” is a broad population—for example, all the
citizens of a province. Its concerns can sometimes seem unrelated
to health, in the sense of providing treatment to those who 
are already sick or injured. However, it is an essential part 
of any effective response to a chronic illness such as diabetes.
Unfortunately, primary prevention efforts in British Columbia 
are limited.

Primary prevention is an essential part of efforts 
to control type two diabetes 

Primary prevention is necessary because we have no simple
solutions to diabetes. Tools exist at each level of prevention, but
research has shown their individual effectiveness to be modest.
Only when all the proven tools available at every level of
prevention are used can preventing (or mitigating the effects of)
diabetes be truly successful.

Primary prevention pays off subtly, by averting the
occurrence of undesired health conditions. Often, even major
successes will only be detected statistically, through changes in
prevalence rates in particular populations. 

The humane necessity of primary prevention is self-evident.
For the person who has it, diabetes is an unpleasant, sometimes
life-threatening, condition. It is always more humane to prevent
people from developing such a condition in the first place than to
provide even the best of care after they do so.

The main goals and messages of primary prevention have a
synergetic effect when they dovetail with those of secondary and
tertiary prevention. At all three levels, success depends on people
being informed and motivated managers of their own life,
especially in relation to their eating habits and physical activity.

At present, primary prevention of diabetes applies only to
type 2 diabetes. Although extensive research is ongoing, little is 
yet known about what can be done to prevent the onset of type 1
diabetes in genetically susceptible individuals.

25Auditor General of British Columbia     | 2004/2005 Report 3: Preventing and Managing Diabetes in British Columbia

Primary Prevention of Diabetes



26 Auditor General of British Columbia     | 2004/2005 Report 3: Preventing and Managing Diabetes in British Columbia

Primary Prevention of Diabetes

Source: Compiled by the Office of the Auditor General of British Columbia

Exhibit 7

Primary prevention focuses on behaviours and their precursors

Genetic
inheritance

Social, economic
and cultural conditions

�

�

�

Level of education
Social and cultural norms
Deprivation

- material
- relative

Level of economic development�

Environmental
conditions

E.g., poor access to recreation
facilities, to pedestrian-friendly
streets, to stores selling healthy
food at reasonable prices

Problems in:
Social relations
Social status
Control and power

�

�

�

Psychosocial
conditions

E.g,. depression, anxiety,
self-esteem, cognition

Psychological
status

�

�

�

Inactivity
Overeating
Poor diet

Behaviour

� Smoking
+



The changes that primary prevention seeks to bring about are simple 
to describe, but difficult to achieve 

Many people carry a genetic predisposition to developing
type 2 diabetes. Although they cannot change their genetic
makeup, they may be able to minimize the conditions that induce
their genetic makeup to be expressed. To do this they would have
to maintain a healthy weight and be physically active throughout
their lives, ideally from infancy on. In particular, they would have
to avoid abdominal obesity—that is, putting on excess fat deposits
around the waist.

Several steps of primary prevention are therefore obvious. We
need to change social, physical and personal conditions such that,
as a population, we:

are physically active;

reduce our caloric intake;

reduce the percentage of fat, especially saturated fat, in our diets
(and probably, the percentage of simple sugars too); and

increase our fibre consumption (including consumption of fruits
and vegetables).

But clearly, as trends in recent years demonstrate, taking
these simple steps is easier said than done. Studies consistently
show that even most children are no longer as physically active 
as they should be, and that activity declines further with age, into
and during adulthood. At the same time, rates of excess weight
and obesity in the population are rising, and abdominal obesity 
is increasing even faster.

Effective primary prevention cannot be achieved by lecturing
or pleading. Rather, it requires bigger actions: changing both social
norms and social settings. As Exhibit 7 emphasizes, the factors that
shape our health behaviour are complex and intertwined. Isolated,
one-off, interventions are rarely effective. For example, it is little
use promoting Canada’s Food Guide to people who cannot afford
to buy good-quality food, or do not have stores nearby that sell
such food, or lack the skills or equipment to prepare it. Similarly, 
it is no use building playing fields and walking trails if people feel
they are at risk of crime when using them.
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Success in primary prevention, say the specialists, requires: 

1) (borrowing from medicine) the right treatment, given in a strong
enough dose, for a long enough time; and 

2) (reflecting the complexity shown in Exhibit 7) multiple and
coordinated interventions targeted at a variety of different
points where change is possible.

Meeting these requirements is not easy, however. As a result,
primary prevention has had only a few large-scale successes. The
main examples are declining smoking rates, general use of car seat
belts and child car seats, and the reduction in tolerance of drinking
and driving.

The decline of smoking illustrates what a prevention program needs 
to be successful

The decline in tobacco smoking in Western countries in 
recent decades is a good example—perhaps the best—of successful
primary prevention. For several decades, governments in Canada
and elsewhere have made a concerted effort to reduce the
percentage of people who use tobacco, through means such as
increased taxes on tobacco, restrictions on smoking in public places,
and strong enforcement of laws against selling tobacco to minors.
The change in behaviour has been dramatic. In Canada, the number
of adults who smoke has declined from more than 50%, in 1960, to
21%, in 2003 (British Columbia, at 17%, has the lowest rate of adults
who smoke in Canada). In England and Wales, between 1981 and
2000 smoking prevalence in adults decreased from 43% to 28% in
men and from 35% to 24% in women, resulting in an estimated
29,000 deaths from coronary heart disease being prevented or
postponed each year.

The tobacco story illustrates the range of actions and amount
of effort needed to achieve success. The following quotations
underscore this point:

“Experience has clearly shown that reducing tobacco 
use involves a broad range of strategies from enforcement
(prosecuting the tobacco industry, banning advertising, requiring
warning labels on cigarette packets, prosecuting those who sell to
minors, banning smoking in restaurants and other locations, etc.)
through the persuasive (lobbying politicians, forming community
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coalitions, educating young people, etc.) to the clinical (counselling,
behaviour modification, the nicotine patch, etc.). Moreover, the
strategies have to be applied at all levels from the international to
the individual, and have to appropriately address specific groups
such as young women, while taking into account cultural differences
(e.g., First Nations use of tobacco). A comprehensive tobacco
control program has to encapsulate all of these—and more.”3

“Interventions need to be of a sufficient dose intensity and
sustained over what may take many years of cultural change
before the desired behavioural changes become the norm. For
example, smoking behaviours appear to require decades of intense
comprehensive multi-level interventions, since new generations
keep experiencing afresh the power of this extraordinarily
addictive substance.…It is simply naïve to expect that less effort
than this will pay off...”4

Several primary prevention projects are currently underway 
in the province 

During our audit, we learned about several primary
prevention projects being delivered by health authorities and 
their local partners. Two examples in particular—HEAL and 
Good Food Boxes—have, in our view, potential to be applied 
more widely in the province.

HEAL (Healthy Eating & Active Living in Northern British
Columbia) is a federally funded project administered by the
Northern Health Authority. Its objectives are to create support
systems that foster sustainable community access to healthy foods
and active living, and to increase community awareness of the
contribution that healthy eating and active living makes to diabetes
prevention. HEAL supports initiatives throughout northern British
Columbia, as far south as Williams Lake, including active living
projects in five communities, community gardens in seven, and
other food projects (e.g., cooperative buying) in five.

The Good Food Box, a concept promoted by nutritionists, 
is in use in a number of communities in British Columbia and
elsewhere. It is a method of buying fruits and vegetables that
especially benefits low-income families. By choosing what is in
season and buying in bulk, organizers obtain lower prices than
exist at grocery stores. Recipes and cooking advice are also
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Provincial Chronic
Disease Prevention
Initiative, B.C. Ministry
of Health Planning,
Victoria, B.C., 2003.

4“Prevention:
Delivering the Goods,”
John Frank and 
Erica Di Ruggiero,
Longwoods Review, 
Vol. 1, No. 2, 2003.



provided, to encourage families to eat a wider range of foods,
including healthy foods they have not tried before.

At least one health authority is involved in school-related
primary prevention projects. This is an area of provincial activity
as well, with Action Schools! BC, which is an initiative to help
elementary school children become more physically active. 
The pilot phase, now in 10 schools in the Lower Mainland, 
will include evaluation of health outcomes. The province-wide 
rollout is expected to start in fall 2004.

Also at the provincial level is the recent release of the BC
Nutrition Survey. This report is important because its findings 
are based on measurement rather than self-reporting. (When 
self-reporting, people tend to understate their weight and 
caloric consumption and overstate their physical activity and
consumption of healthy foods). The results of the survey show 
that actual trends in obesity and inactivity in British Columbia 
are worse than is generally thought, and that many people
underestimate their risk from chronic illnesses. For example, 
the report says, “Almost half of British Columbians consider
themselves to be in the maintenance stage for structured exercise,
and about 80% report being in the maintenance stage for lifestyle
physical activity. Thus, programs designed to increase lifestyle
physical activity may have limited impact, as most British
Columbians believe they are already physically active.” (A
person is at “maintenance stage” if he or she is engaged in the
right amount and type of physical activity, and only needs to
continue at that level to achieve continued health benefits.) 

Current primary prevention efforts in British Columbia 
are insufficient to achieve the desired results 

Judged against the two rules for successful primary prevention
—right treatment at sufficient dose for sufficient time, and
intervention at multiple points—efforts in British Columbia fall short. 

Sufficient dose for sufficient time is rare, because most
programs have limited resources. Few projects currently underway
have assurance of funding continuing long enough for an effective
dose to be delivered, relying as they do on short-term pilot grants,
one-year funding or the energy of volunteers.
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Most projects intervene at only one point, not at a variety of
potential change points. For example, Action Schools!BC is designed
to encourage those elementary schools involved to make internal
changes that increase the amount of time their students spend 
in organized physical activity while at school. However, such a
program is unlikely to be successfully extended province-wide
unless broader issues such as funding, provincial curriculum
choices and availability of trained teachers are dealt with. Even
then, an exclusive focus on activity within school hours may 
not provide a sufficient dose to change the health status of most
elementary-age children. Also required, for example, may be
programs directed at parents to have their children walk or cycle
to school rather than being driven. Or parents may need to be
persuaded to reduce the time their children spend watching TV,
using computers or playing video games, and to increase the time
they spend in unstructured physical play.

A third problem with present prevention efforts is that
existing programs are not population-wide. Most focus on small
sub-populations, such as elementary school pupils or residents of
specific First Nations communities. Even if successful with those
groups, such efforts will have little impact on the overall prevalence
of diabetes in British Columbia.

This scarcity of primary prevention activities in British
Columbia is in contrast to the range of interventions and
intervention points needed: 

Exhibit 7 illustrates the complexity of determining conditions 
—social, environmental, and psychological—that precede
behaviour changes. 

The comments quoted earlier (p. 28) emphasize how many
different interventions were needed to successfully reduce
tobacco use. 

When it comes to changing eating and activity habits, experience
with prevention programs in other jurisdictions shows that
many social settings (such as homes, schools, recreational 
areas, streets and roads, churches, restaurants) and players 
(such as physicians, teachers, food producers, food processors,
restauranteurs, recreation specialists, municipal officials) must
be involved.
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A recent British analysis (see sidebar), using an economic
perspective, identified the range of different government policy
tools necessary for success. 

The provincial government needs to develop an organized strategy 
for primary prevention of diabetes

What the points of intervention, the players and the policy
tools discussed above have in common is that most fall within 
the responsibility or influence of the provincial (or federal)
government. Very few are the responsibility of health authorities,
who do not, for instance, set taxation rates or regulate industries.
Therefore, successful primary prevention will require concerted
effort by the provincial government, both within its areas of direct
responsibility and through its relations with the federal government.
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A British government analysis of what it must do to secure good health 
for its whole population

In 2002, the British government asked Derek Wanless, the retired chief executive of a major bank, to assess the
financial and other requirements needed to provide publicly funded, comprehensive, high-quality health care. In
2003 Wanless was asked to provide an update,5 focussing especially on how primary prevention could be cost-
effectively addressed. In his work, Wanless used economic theory and analysis to put together a framework of tools
available to government, and offered guidance on choosing the best tool for a particular task. 

The underlying premise of the analysis was that government actions are needed when a market failure prevents the
market from providing individuals with the right products or services for healthy living, or when information failures
keep individuals from making the right choices from the goods and services offered them. 

To counteract these market or information failures, a senior government can use a number of tools, broadly
classified as information provision, taxation, subsidies or direct service provision, and regulation. For example, if
consumers were bombarded with complex and maybe contradictory information about what constitutes healthy
eating, government could respond by providing simplified, accurate information directly (such as by “five a day”
campaigns to inform people how much fruits and vegetables should be in their diet). Another option would be
regulation (e.g., requiring more comprehensive and easier-to-understand calorie and nutrition labelling on food). 

Wanless’s report looks in detail at what determines the effectiveness of different policy tools. He points out, for
example, that advertising campaigns—often the reflex choice of a government when faced with a public health
issue—need to be carefully thought out. As he says, “Advertising campaigns must be designed carefully with the
target audience in mind and with clear objectives that are coordinated with other efforts to communicate…. The
monitoring of their effectiveness against their objectives should be rigorous as they can be expensive and their
impact can vary greatly. Those who advertise goods and services that have adverse health impacts do considerable
market research and target their intended audience carefully, using the medium, format, language and presentation
of message which they have found is most likely to generate behavioural change. Public health information, if
targeted in any less sophisticated manner, will not be equally successful.”

5Securing Good Health
for the Whole Population:
Final Report, Derek
Wanless, February
2004, HM Treasury
on behalf of the
Controller of Her
Majesty’s Stationery
Office.



What essential elements must a successful provincial primary
prevention strategy have? First is the right treatment—that is, one
proven to be effective, and properly delivered. This means that the
province needs sufficient staff and other resources, appropriately
organized, to be able to select treatments demonstrated by research
to be effective, and to organize their delivery. Next is sufficient
dosage, which implies providing enough resources to deliver
programs with real impact, and sufficient coverage of the province.
And third is sufficient time: the effort and investment must be
sustained long enough to get results—for years, not months 
or weeks.

The multiple-targets rule of thumb also has implications. One
is that resources must be sufficient to ensure that every intervention
is able to obtain the desired response. Another is that the suite of
interventions selected must collectively result in the desired goal
—a province-wide reduction in behaviours that increase the risk 
of contracting diabetes. To be effective province-wide, all relevant
sub-groups of the population must be reached. For example, a print-
based information campaign would have to be accompanied 
by campaigns aimed at people who are illiterate or do not 
speak English.

The relative cost-effectiveness of possible interventions must
also be considered. This can be difficult, as available interventions
individually have modest effects. To get the desired level of
prevention will require a carefully thought out suite of interventions,
targetting a wide range of intervention points, including some 
that are less than obvious. For example, efforts to help people
reach a healthy weight have usually focussed on calorie intake.
Unfortunately, research shows that many people find it difficult 
to lose and keep weight off using caloric restriction alone. Active
living must therefore be given as much emphasis as healthy 
eating in any successful prevention program.

Experience in smoking reduction makes it clear that the
critical mass needed to effect real change cannot be achieved
simply by adding on more and more low-cost but low-benefit
programs (e.g., generalized advertising campaigns). A few
carefully chosen and delivered actions with higher cost but 
higher effectiveness make the critical difference. The cost is often
not so much money as it is the political will to persevere against
opposition, and the political skill to lead public opinion and
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persuade the public of the need for and importance of change. 
For example, increasing tobacco taxes and restricting smoking in
public places—both critical steps in smoking reduction—cost little
in dollars but much in government leaders’ determination and
ability to understand and communicate with the public.

A final point to note about cost-effectiveness in prevention
programs is that most interventions aimed at preventing diabetes
also reduce the risk of cardiovascular disease and other illnesses.
Interventions properly formulated to encourage healthy eating 
and active living in general will have payoffs well beyond 
diabetes reduction.
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Cost-effective and Cost-saving interventions

The first expectation of any medical procedure or other health-improving intervention is that it be effective—that is,
demonstrably causing a material improvement. Better are interventions that are cost-effective—that is, demonstrating 
a unit of benefit for less than a certain cost. Best of all are those that are cost-saving—delivering a unit of benefit at
less than the cost of the least expensive intervention currently used.

Determining cost-effective is difficult because, often, the costs are incurred now but the benefit arises years in the
future. For example, a one-year program to help people lose weight by learning better habits of eating and active
living may cost several hundreds, even thousand, of dollars per person in that year. The benefits in reduced health
care costs may not show up for five years or more. Therefore, the costs and benefits are usually worked out for 
each year for, say, ten years, then discounted to get a single measure of net benefit. This is then compared to a 
pre-chosen measure of performance.

For example, the British government’s National Institute for Clinical Excellence compared a number of diabetes-
related interventions against a yardstick of 20,000 pounds (about $49,000) per quality-adjusted life-year, or QALY
(one year of good-quality life added to one person’s lifespan). By this measure, they concluded that the following
are cost-effective:

tight control of blood sugar and blood pressure for all people with diabetes

screening all people with diabetes for eye damage (retinopathy)

screening people with diabetes who are at high risk of 
foot damage

screening obese people for pre-diabetes, and treating it

reducing obesity and physical inactivity in high-risk groups.

Several of these interventions cost much less than the yardstick. Tight control of blood sugar or of blood pressure 
in people with diabetes costs only 400-1200 pounds per QALY, and some approaches to blood pressure control 
may even be cost-saving.
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Interventions that have been shown to be (or are likely to be) cost-saving fall into two groups. First are those 
whose costs are modest, such as giving low-dose ASA to people at high risk of heart attack or stroke, where there 
is demonstrated benefit and the cost is so low (about $12 a year) that research will probably demonstrate that it 
is cost-saving. Similarly, the Wanless report points out “The drive towards patient education and self-management
strategies is logically compelling, though not as yet evidence-based. There is very little evidence on efficacy and cost-
effectiveness. While [the National Institute for Clinical Effectiveness] has highlighted the relative dearth of evidence
so far in the area of patient education, it has nevertheless tentatively recommended that structured patient education
is made available to all people with diabetes at the time of diagnosis and then as required…[the Institute] stresses
that benefits would only need to be modest to justify relatively low costs, with education courses being relatively
cheap interventions when compared with drugs.”

The other type of interventions shown to be cost-saving are the systematic approaches to care of people with
diabetes taken by some American health care organizations. Evidence seems to show that such care, if properly
organized and delivered, can deliver better health outcomes at less cost than conventional care. 

It is important to remember that showing an intervention to be cost-effective or cost-saving requires extensive and
time-consuming research. For many interventions now in use or being considered, this work has not yet been done.





The goal of secondary prevention is to reverse, or markedly
slow, people’s progression to full-blown diabetes. It has two
parts: detecting people who are at imminent risk of developing
diabetes, and providing them with treatment to prevent or
delay the onset of diabetes. Research has demonstrated that
secondary prevention treatments can be effective, even cost-
effective. However, we found very little secondary prevention activity
in British Columbia.

Secondary prevention focuses on identifying, and helping,
people who are moving closer to having clinically defined diabetes
(see Exhibit 8). It is useful to think of them as having ‘pre-diabetes’
(more formally, impaired glucose tolerance)—that is, their blood
sugar levels are higher than they should be and rising, but are not
yet at the level where complications are likely. 

As with primary prevention, we focus here on type 2 diabetes.
Scientists do not yet know what the precursor stages of type 1
diabetes are, or how to slow or reverse the progression to type 1
diabetes in those who are genetically susceptible.

The effectiveness of secondary prevention has been demonstrated 
The rationale for secondary prevention is clear: catching

people before they have the full-blown disease can prevent 
or minimize unpleasant, even fatal, complications and costly
treatments. And as a side benefit, looking for pre-diabetes can 
also uncover many undiagnosed cases of diabetes. 

Several major studies have demonstrated that relatively
straightforward interventions can be effective in reversing or
slowing progression to diabetes. For example, if the interventions
used in the U.S. Diabetes Prevention Program trial (see sidebar
below) were successfully applied throughout British Columbia
today, the number of people with diabetes could be reduced in 10
years by over 20% (that is, over 80,000 fewer British Columbians
would have type 2 diabetes then).

The spinoff benefit of treating people at high risk of
progressing to diabetes is that many of them are also at high risk
of cardiovascular disease. Lifestyle interventions proven effective
for pre-diabetes—such as losing weight and increasing activity—
are also valuable for reducing risk from cardiovascular disease.
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Successful secondary prevention relies on three elements
Secondary prevention involves detection (screening) to find

people at risk, then treatment. A successful secondary prevention
programme requires three key elements:

cost-effective methods of screening (and of motivating people at
risk to be screened);

cost-effective methods of treatment (and of motivating people at
risk to adhere to the treatment, for long periods of time); and
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Exhibit 8

Secondary prevention focuses on people at imminent risk of diabetes

Source: Compiled by the Office of the Auditor General of British Columbia
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sufficient, appropriate and appropriately organized resources to
deliver both the screening and the treatment (screening without
sufficient resources to treat those found by screening has no
benefit, and may harm people by raising health fears that they
have no way of dealing with).

To be successful, a screening program needs effective tools and good targetting
A number of screening tools are available for pre-diabetes,

ranging from simple questionnaires to complex laboratory tests.
Choosing the best test, or combination of tests, involves finding
the best balance among:

correctly detecting pre-diabetes when it exists,

not wrongly identifying healthy people as having the condition,

cost and complexity, and

convenience and acceptability.

The last point is important, because people at risk must come
willingly to be tested. Available screening tools vary greatly in, for
example, speed of administration (from a few minutes to several
hours) and intrusiveness (e.g., some require fasting for several
hours before taking the test).

Acceptability of a test can be affected by where it is
administered. For many people, screening in their family
physician’s office takes advantage of research demonstrating 
that simply having their physician tell them their health condition
is serious increases the chance that people will make lifestyle
improvements. Such external motivation is important: someone
with pre-diabetes does not have any outward symptoms of
disease, yet has to be persuaded to make significant lifestyle
changes now to avoid the future possibility of disease.

Other people are uncomfortable in medical settings, or have
not been able to find a family physician, or don’t feel they should
take up their physician’s time asking to be screened. For these
people (many of whom fall into groups at higher risk of diabetes),
screening programs in other venues such as shopping malls,
workplaces or care homes will be necessary.
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One tactic that appears effective is staged detection. The 
first stage is using inexpensive and unobtrusive tests that can be
applied in many settings (such as questionnaires) to find those at
elevated risk. Only they need undergo more definitive, but also
more intrusive and expensive, second-stage tests.

The problem of tests wrongly identifying healthy persons as
having a condition (false positives) may not be a major consideration
for type 2 diabetes. Most treatments hinge on encouraging healthy
eating and active living, which is beneficial for almost everyone
and unlikely to cause harm. In such a case, the main cost of false
positives is detection and treatment effort invested in those who
are relatively low risk.

Because the risk of type 2 diabetes is not uniform, a key
element in making screening cost-effective is choosing the right
target audience. Since risk increases with age, for example, there is
usually little value in screening school children for type 2 diabetes.
General consensus is that screening should focus on people with
one or more of the following risk factors: 

age over 45,

being overweight, or obese, or having abdominal obesity,

membership in a higher-risk ethnic group (First Nations, or of
African, Latin American or Asian origin),

in women, having previously had gestational diabetes or a large
baby, and

having already been diagnosed with elements of the metabolic
syndrome such as hypertension or poor cholesterol profile.

There is also consensus that the higher the inherent risk is,
the more the frequency of testing should rise and the age of first
testing should fall.

Several treatments have demonstrated valuable, albeit modest, effects
Several major studies have recently demonstrated that a

useful percentage of people with impaired glucose tolerance 
can have the onset of diabetes prevented or delayed. Most of 
the interventions studied (see sidebar) focused on improving 
diet and exercise, although one study found drug treatment
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helpful in certain circumstances. Several approaches were used 
to get people to make, and stick with, the needed lifestyle changes,
including both individual and group counselling and training. 

Translating trial results into practice has some uncertainties
Results obtained during carefully managed and time-limited

research projects do not always mean similar results will be obtained
in practice. For example, several trials have been able to demonstrate
that they delay the onset of diabetes, but fewer have demonstrated
true prevention. Thus, over time periods longer than that of the
research trial, the overall benefit may be less striking, as people are
at risk long enough for the delayed onset to “catch up” with them.
Conversely, in some circumstances the trial results may be exceeded.
For example, ethical considerations require that people in the
control arm of a trial be given “usual care” rather than no care at
all. Some researchers believe that what is described as “usual care”
in trials is often of better quality than actual usual care.
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Treatments used in successful secondary prevention studies

Malmo Study: Middle-aged Swedish men with impaired glucose tolerance received diet and exercise interventions;
benefits continued up to the 19-year follow-up, at which point the intervention group showed similar mortality to
the normal population.

Finnish Diabetes Prevention Study: Middle-aged significantly overweight men with impaired glucose tolerance
received individualized counselling on diet, weight loss and exercise. During the trial, the risk of diabetes was 
reduced by 58% in the intervention group relative to the control group, and the risk of cardiovascular illness was 
also reduced. Intervention had five goals: weight reduction of 5% or more, reduction in total fat to less than 30% 
of energy consumed, reduction in saturated fat to less than 10% of energy consumed, increased fibre intake, and
moderate exercise for at least 30 minutes per day. None of the subjects who attained four or five of the goals
developed diabetes during the trial.

Da Qing Study: In Da Qing, China, men or women with impaired glucose tolerance were assigned to diet, exercise
or combined programs or to a control group. All the interventions (which used individualized counselling) led to a
significant decrease in the incidence of diabetes (31–46% reduction in risk) over a six-year period.

Diabetes Prevention Program: A U.S. trial for middle-aged, significantly overweight men and women with impaired
glucose tolerance, this program tested both lifestyle and pharmacological (metformin) treatments. The lifestyle
treatment included frequent individual contact with coaches, a structured 16-session core curriculum, supervised
physical activity and several other features. The risk reduction associated with the lifestyle intervention was higher
than that for the pharmacological treatment (although that in itself showed a significant benefit), higher than that
found in the Da Qing trial and about the same as that found in the Finnish trial.



For these reasons, some caution is needed in extrapolating
from trial results. However, the trials described in the sidebar 
are important because they demonstrate that useful benefits are
achievable. Furthermore, a British analysis that examined the
treatments used in the Diabetes Prevention Program and Finnish
trials concluded that they were cost-effective—that is, the cost of
gaining one more year of healthy lifespan (between $26,000 and
$50,000) was reasonable.

Taken together, these and similar trials suggest that lifestyle
changes are the preferred treatment choice except for young or
severely obese people with pre-diabetes (where drugs may be
more effective), and that focusing extra effort on encouraging
greater physical activity may be especially valuable.

Secondary prevention efforts in British Columbia are limited
We found no organized programs in British Columbia

focussed on detection or treatment of people with pre-diabetes.
However, some work is being done to provide education and
support to those who had already been found to have pre-diabetes
(usually, through diagnosis by a family physician). For example,
the diabetes education centre in Prince George offers classes
customized for those with impaired glucose tolerance.
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Tertiary prevention is another way of describing the
ongoing management of care for people who have diabetes.
What is being prevented (or delayed) is the complications
resulting from the disease: cure or reversal of diabetes itself 
iiss  rraarree  bbyy  tthhiiss  ssttaaggee..  Management of diabetes is an important,
and costly, activity of the health care system. There is general
agreement that this management needs to be better integrated,
and the Province and the health authorities are currently engaged in
a number of projects aimed at furthering integration. However, we
found that several issues key to successful integration are not yet
being addressed.

Managing diabetes successfully is a complex task. Since
diabetes is a chronic disease, success requires lifelong management
with both continuity of care and the flexibility to adjust as the
patient ages or other circumstances change. It also requires multiple
interventions to manage the diabetes itself, its complications and
associated chronic conditions. This means multiple care providers
and coordination among them. Finally, successful management of
diabetes needs behaviour change by the patient. Many effective
interventions require lifestyle changes—and even compliance 
with medical treatments requires a patient’s active acceptance 
and involvement. 

Minimizing the complications of diabetes requires the integration 
of professional health care and patient self-management

To manage their disease, people with diabetes need care and
advice from their family physicians, medical specialists and other
care providers (such as diabetes educators). At the same time, they
need to be “expert patients,” able to make the lifestyle changes
required, follow a drug or insulin regimen, and monitor their own
condition. To be successful expert patients, they need to understand
that self-management is essential and that they can do it. They
have to master the attitudes and coping skills needed to take
responsibility for managing their own health. As well, they must
acquire practical knowledge (e.g., how to plan meals, how to test
their own blood sugar levels) to do so successfully. 
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Source: Compiled by the Office of the Auditor General of British Columbia

Exhibit 9

Tertiary prevention is management of care for those with diabetes

Biological changes Complications

Disability

Pre-diabetes

Diabetes

�

�

�

blindness
kidney failure
amputation

�

�

�

heart attack
stroke
angina

Damage to small
blood vessels,
especially in:

eyes
kidneys
feet

�

�

�

Life
expectancy
reduced by
10 - 20
years

Rising blood sugar levels

Damage to large
blood vessels,
leading to
narrowing and
blockage



The health care system has several important roles in helping
people with diabetes become expert patients. Historically, in
British Columbia and elsewhere, such education was provided
directly by family physicians or specialist physicians. Their work
was later supplemented by diabetes education centres staffed with
nurses and dietitians with specialist training in diabetes education.
More recently, lay-led but carefully organized self-management
courses (see Chronic Disease Self-Management courses, below)
have been introduced. 

Research on diabetes education shows that each kind of
information provider has specific strengths. Physicians have 
a special role to play in making sure patients understand the
seriousness of their condition and the need to take responsibility
for its management. Diabetes educators ensure that patients
understand the technology of their own care; and lay-led courses
do well at teaching self-management skills.

Of course, even the most skilled patient self-manager will
need help at times. Family physicians, consultant specialists and
hospitals all have roles to play in providing this help.

Given this complexity, it is generally agreed that diabetes 
care in British Columbia can be substantially improved. For
example, a recent Ministry of Health Services publication6 pointed
out that “[d]iabetes care guidelines recommend that 80% to 100%
of a practice’s diabetes patient population should receive certain
services on a regular basis. Many of B.C.’s family physicians
provide optimal diabetes care and achieve good results. On a
province-wide basis, however, there is room for improvement.”
Exhibit 10 shows that the proportion of people with diabetes
receiving recommended care, both as a provincial average and
regionally, is below the recommended level.
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6Chronic Disease
Management: A
Snapshot of Diabetes
Care in British Columbia
2000/2001, Ministry
of Health Services,
Victoria, B.C.,
October 2002



Care can be improved by being organized 
around a research-supported integrating model

The provincial government does not have a strategy focussed
solely on the management of diabetes. Instead, it has chosen to
pursue two wider strategies for improving care for a number of
chronic and acute conditions, including diabetes: chronic disease
management and primary care renewal. The structure it has adopted
for improving chronic disease management is an expanded version
of the Chronic Care Model, a well-accepted and research-supported
model developed in the United States by the Group Health
Cooperative of Puget Sound and the Institute for Healthcare
Improvement. The key elements of the model are listed in Exhibit 11. 
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Source: Chronic Disease Management: A Snapshot of Diabetes Care in British Columbia 2000/2001, Ministry of Health Services, Victoria, B.C., October 2002

Exhibit 10

Proportion of people with diagnosed diabetes receiving recommended care 
in British Columbia, 2000/2001

Recommended carea
Percentage who received care Recommended

percentageProvincial Average Rangeb

At least two HbA1c tests 39 28—47 80 —100
(measure of average blood sugar levels) 
within the year

At least one eye exam within two years 47 40—58 80 —100

At least one microalbumin 30 25 — 42 80 —100
(kidney function) test per year

At least one lipid (cholesterol) test 72 53 — 80 80 —100
within three years

a Recommended in the BC Clinical Guideline for Diabetes, developed jointly by the Ministry of Health Services and British Columbia 
Medical Association

bHighest and lowest percentages among the 16 health services areas (subdivisions of health authorities).
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Exhibit 11

Elements of the Chronic Care Model

Organization of health care
visible support from senior management

measurable goals in business plans

allocation of specific resources 

incentives to motivate providers and patients

Delivery system design
responsibility taken by patient’s primary care provider to ensure continuity and coordination (e.g., with
specialists)

follow-up customized to efficiently assure goals are attained

case management for complex cases

Clinical information systems

treatment plans, established in cooperation with patient

population-based information systems: patient registries, linked to guidelines and to prompting and recall systems

effective feedback to team on how to improve its performance

Decision support
appropriately trained practice team 

clinical practice guidelines integrated into everyday practice (preferably electronically)

involvement of specialists in decision support

Self-management support

emphasis on patient’s central role

resources assigned to support self-management

effective support strategies: assessment, goal-setting, action plans, problem-solving, follow-up

Community resources

disease management links to healthy public policy

effective links by patients to community recreational and social services



Currently, a number of pilot projects are exploring aspects 
of providing better diabetes management

The Ministry of Health Services is currently funding a
number of pilot or demonstration projects aimed at improving
chronic disease management. These projects are in alignment with
the Chronic Care Model, although none encompasses all aspects of
the model. Several of these pilot projects are relevant to improving
diabetes care, as are a number of initiatives being carried out
directly by the health authorities. 

Diabetes Mellitus Structured Collaborative
This collaborative has been initiated by the British Columbia

Medical Association through a grant by the Ministry of Health
Services, and will build on experience gained through a previous
collaborative for congestive heart failure. The long-range goal of
such collaboratives is to help build infrastructure in the province
that will maximize the length and quality of life for patients with
chronic disease, and satisfy patient and caregiver needs, while
maintaining or decreasing the cost of care. This will be achieved 
by implementing a system-wide model that focuses on changing
physician practice and improving interactions between patients
and providers. The collaboratives make use of the ideas in the
Chronic Care Model, and the learning and change ideas developed
by the Institute for Healthcare Improvement. One of the diabetes
collaborative’s first activities has been to test the latest BC Clinical
Guidelines for Diabetes, developed jointly by the ministry and
British Columbia Medical Association, and updated recently to
reflect changes in national guidelines. 

Patient registry and recall system
The Ministry of Health Services has developed a “virtual”

registry of people with diabetes, identifying them by looking for
evidence of diabetes-related services in Medical Services Plan,
Pharmacare, Pharmanet and hospital records. From that information
each person’s prime physician is also identified. The data are then
combined to produce a register of all the people with diabetes
being served by that prime physician, who can access his or her
register through a secure Web connection, find out how many of
his or her patients have diabetes, what their particulars are, and

48 Auditor General of British Columbia     | 2004/2005 Report 3: Preventing and Managing Diabetes in British Columbia

Management (Tertiary Prevention) of Diabetes



how their management compares to provincial standards. The
system is being expanded to provide a recall and reminder service
so that physicians can note which patients are not coming in for
regular visits and remind them to do so.

Chronic Disease Self-Management courses
The Ministry of Health Services has arranged for the University

of Victoria’s Centre for Aging to train leaders to give chronic
disease self-management courses in each of the health authorities.
The courses were developed by a leading international authority,
Professor Kate Lorig of Stanford University. They recognize that
people with chronic illness must deal daily with common issues such
as pain management and stress, and need to develop coping skills. 

The courses are highly structured and led by teams of trained
lay volunteers who themselves have a chronic condition. Topics
include how to problem-solve, how to communicate effectively,
how to work effectively with health care professionals, and how 
to evaluate treatment options.

Chronic Care Practice Enhancement Incentive Pilot Project 
This is a two-year pilot project under which participating

family physicians receive an annual fee for each patient with a
confirmed diagnosis of diabetes whose clinical management is
consistent with the recommendations outlined in the BC Clinical
Guidelines for Diabetes. (The fee is also available for appropriate
treatment of patients with congestive heart failure.)

Health authority initiatives
As well as partnering with the provincial government 

in projects, health authorities are engaged in self-developed 
pilot projects. Examples particularly related to diabetes
management include:

The Vancouver Island Health Authority and its predecessor
organizations have for more than five years had an umbrella
group—Do-It (Diabetes Outcome Improvement Team)—
that has sponsored a series of incremental improvements in
diabetes care.

49Auditor General of British Columbia     | 2004/2005 Report 3: Preventing and Managing Diabetes in British Columbia

Management (Tertiary Prevention) of Diabetes



The Interior Health Authority is piloting two chronic disease
centres in the Okanagan. These will integrate educational 
and lifestyle services for people with diabetes, heart disease 
or kidney disease. One aim is to avoid duplicating services 
to people with more than one of the conditions.

The Vancouver Coastal Health Authority has three pilot projects
of interest. The first is a collaborative project with an adult day-
care centre to provide better management and monitoring for
the many attendees at the centre who have diabetes. The second
is a project in which case managers will coordinate the services
the health authority provides to people with particularly complex
mixes of chronic and other conditions. Finally, the health authority
is working with a local community recreation centre to develop
a wellness program for those with a chronic condition, initially
focused on people with diabetes.

Efforts to improve the delivery of primary care
Primary care—first-line medical care provided by family

physicians—is a critical element in the management of chronic
diseases, and is a cornerstone of the Chronic Care Model. Funds
from the federal Health Transition Fund have been distributed 
to the health authorities for use in several projects demonstrating
innovative approaches to improving the delivery of primary care.

To implement an effective “made-in-B.C.” chronic disease management
system, several systemic issues have to be addressed

The various pilot projects discussed above should provide
useful help in developing an integrated system of diabetes
management here in British Columbia. However, when we
compared the present situation in British Columbia to the Chronic
Care Model, and to care delivery in other jurisdictions, we found
four issues that are likely to be critical to the success of improvement
efforts but are not being fully examined. This, in our view, stands in
the way of successful improvement of chronic disease management
in our province.
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What information is needed to manage diabetes cost-effectively, and what
technology investments are required to collect and manage this information? 

Effective tertiary prevention of diabetes is impeded by 
lack of information. A clear picture of the population dimension 
of diabetes management does not exist (information necessary 
for policy and funding decisions); and there is no integrated
information-sharing about individuals with diabetes (information
necessary for optimal patient care).

At the population level, several information gaps are
apparent. Not known in detail, for example, is who has diabetes
but is not yet diagnosed, who is receiving services from both a
family physician and a diabetes education centre, or who has
diabetes but has never received diabetes education.

These are important questions. For example, although data 
on who is or is not served by diabetes education centres are sparse,
many centre staff told us they believe they are not reaching all
local people with diabetes. In particular, no diabetes education
centres we visited felt that they were attracting a sufficient number
of First Nations people.

We think the ministry’s patient registry and recall system
(described on p. 48 above) is a clever and relatively inexpensive
way of developing both some population statistics and practice-
level patient listings. However, it is not clear that it can be
expanded to the next level—a system for keeping individual
patient information and sharing it electronically with all caregivers
who need it. 

In both the Chronic Care Model and in current practice 
in British Columbia, the family physician is the cornerstone of
chronic disease management. Linking family physicians into an
information system is essential. Experience elsewhere, especially 
in the United States, suggests that such an integrated information
system is the best way to achieve better health results without
increasing overall cost—but it does require significant capital
investment.

Including family physicians in private practice within such an
integrated information system is especially difficult. Many practices
are not computerized, or lack high-speed data connections. Paper
patient files are still common. 
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One likely reason for this limited adoption of computerization
is cost. Comprehensive information systems have capital costs in
the order of several tens of thousands of dollars per doctor, and
operating costs of several thousand dollars per year per doctor.
Most family physicians in private practice are paid on a fee-for-
service basis. An economically rational physician would invest in
information systems only to the extent that the investment allows
him or her to provide more billable services. However, many
benefits of integrated information systems (for example, through
fewer duplicate laboratory tests or X-rays) accrue to parts of the
system outside the doctor’s office. In our opinion, unless ways are
found to pay physicians for the difference between what such in-
office systems cost and what they are worth financially to them,
integrated information systems are unlikely to succeed. 

Developing information systems that include family
physicians in private practice is not being examined in any 
of the primary care pilots currently underway in the province. 
Nor is the problem likely to be solved through the Chronic Care
Practice Enhancement Incentive Pilot Project.

We note that another feature found in successful applications
of the Chronic Care Model elsewhere (e.g. Kaiser Permanente
health plan in California)—having other health care practitioners
(such as nurses with specialized training) work with family
practices—also faces financial barriers in British Columbia. 
Under the province’s fee-for-service system, family physicians
must personally deliver a service in order to bill for it. 

How can we make best use of diabetes education centres 
and of the skills of their staff? 

Diabetes education centres are staffed with nurses and
dietitians who have taken further training and certification 
as diabetes educators. Such educators are an essential part of
integrated chronic disease management systems such as the
Chronic Care Model. In each of the province’s health authorities
we visited, we found a recognition of the value of these staff, 
but a lack of consensus on how best to make use of their skills.
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The service model currently in use was similar in all the
health authorities we visited: a centre, usually housed in a
hospital, offering small group education to people with diabetes 
or pre-diabetes (one-to-one education is used for those for whom
group classes are a barrier to learning). Some centre staff told us
they believed that a wider range of delivery models was needed to
more effectively serve clients, especially those who find the present
service model uncongenial (such as many First Nations people).
Despite this, we found few variations in service model. A few
diabetes education centres have successfully expanded their 
roles to include case management as well as education, but this
approach does not appear to be being considered more widely.
Some successful systems in the United States have their educators
act as outreach workers, going out to family physician offices to
work directly with both patients and physicians there. This model
is not currently being explored in British Columbia.

We believe one reason that different models of delivery are
not being tried is resource limitations. In our interviews, we found
both health authority administrators and diabetes education centre
staff preoccupied with finding ways to keep operating within
constrained (usually reduced) budgets. Maintaining acceptable
levels of service to current clients took precedence over looking for
innovative ways to provide more, or more effective, service. Some
centres have succeeded in finding ways to reduce costs without
reducing services (for example, several centres in the South
Okanagan have set up a joint telephone booking system.) In many
cases, however, centres had been facing declining budgets for
several years and are unable to find further cost-cutting areas other
than patient education. Common methods of reducing these costs
are to deliver more service in group sessions, rather than one-on-
one; to increase the size of groups; and to reduce the number of
hours of teaching offered each client. 

Unfortunately, educators are unable to determine whether
these changes reduce the effectiveness of their programs, because
little information is collected about how well the programs benefit
clients. This is part of a larger problem. For various reasons, diabetes
education centres in British Columbia collect little performance
information. The norm is to focus on input measures of services

53Auditor General of British Columbia     | 2004/2005 Report 3: Preventing and Managing Diabetes in British Columbia

Management (Tertiary Prevention) of Diabetes



provided (visits, attendance in a class, hours of class time), rather
than on more client-specific outcome information. This dearth 
of performance information, especially effectiveness information,
puts diabetes education centres at a disadvantage in competing 
for scarce health authority funding, especially against high-profile
acute care services. 

Health authority administrators face a dilemma: they have
difficulty in devoting scarce resources either to a program that
cannot demonstrate effectiveness or to development of the
information system needed to demonstrate that effectiveness. 
(As well, administrators will get little help from looking at other
jurisdictions, as the research literature does not give clear guidance
on which diabetes education centre practices are effective.)

Finding solutions to these issues is important because diabetes
education centres can play an important role in integrating service
delivery to people with diabetes or pre-diabetes. In a sense, they 
lie at the crossroads of diabetes management: operated by health
authorities, their clientele is referred to them by family physicians,
while the educational work they do complements self-management
education courses.

How can we ensure continuity of care of patients’ diabetes 
while they are in hospital for other conditions? 

The financial cost of diabetes lies largely in the cost of treating
the complications of the disease and of its allied conditions. Many
of these costs result from more frequent use of hospitals and other
acute care services. 

For people already actively managing their health conditions,
the issue is ensuring that a hospital visit for treatment of a
complication does not impede continued good management of 
the diabetes. Ensuring this involves a number of technical issues,
including communication from hospitals to family physicians and
hospital policy on patient-provided drugs. 
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For people whose diabetes is not well controlled (or not yet
detected), a hospital visit offers them a chance to be diagnosed,
educated, and set up with a management plan. Doing this also
involves managing and coordinating a number of technical issues,
including how best to use diabetes educators. Unclear, for example,
is whether it is more cost-effective to disrupt planned classes in a
diabetes education centre and have the educator come to the ward
to give one-on-one instruction to a newly diagnosed person with
diabetes, or to have the educator train ward nurses on how to give
first-level instruction.

Of the present pilot projects, only those looking at case
management appear to address this issue in any way.

How can we best manage the transition to adulthood for children with diabetes? 
Diabetes puts a difficult burden on children, demanding of

them adult levels of knowledge, self-awareness and self-denial.
Adolescence, with its physiological and psychological changes,
makes diabetes management even more difficult. Helping
adolescents with diabetes manage their condition and, at the same
time, shift from support structures designed for children to those
designed for adults, is a difficult task. Other jurisdictions, such as
Great Britain, have developed programs which keep in touch with
people with diabetes as they make the transition to adulthood. Such
programs appear to be a reasonable response to a difficult problem,
although not a panacea. At present, although British Columbia has a
system for providing care to children with diabetes, there is nothing
specific for adolescents and young adults.

55Auditor General of British Columbia     | 2004/2005 Report 3: Preventing and Managing Diabetes in British Columbia

Management (Tertiary Prevention) of Diabetes





The Province has made a good start at reporting on its
performance in preventing and managing diabetes. Existing
performance measures now need to be broadened and deepened to
give a more complete picture of progress.

Diabetes prevention is a complex activity, with many points
of intervention, so accountability reporting for prevention needs 
to match that complexity. For example, full reporting would need
to include meaningful suites of measures for each of primary,
secondary and tertiary prevention.

The Province has made a good start at developing, and
reporting on, performance measures. The Ministry of Health
Services’ annual service plan reports include two measures 
(with targets) related to primary prevention (percentage of the
population who are physically active enough to attain health
benefits, and percentage with healthy body weight) and two
related to tertiary prevention, or diabetes management (percentage
of people with diabetes receiving at least two HbA1c—blood
sugar—tests during the year, and potential years of life lost due 
to cardiovascular disease). The ministry also supports its diabetes-
related chronic disease management initiatives with websites and
newsletters that expand on these indicators (by, for example,
reporting regional variations in HbA1c testing rates).

These measures are a good beginning, but need to be expanded
in both breadth and depth:

breadth: covering all stages of the diabetes life cycle by, for
example, developing secondary prevention indicators, and
primary prevention indicators for precursors to behaviour 
such as socioeconomic and environmental conditions 
(see Exhibit 5); and

depth: making existing measures more meaningful and giving
them context.

For example, one area where depth could be improved is 
the physical activity and healthy weight measures, which are 
self-reported. Readers of the service plan should be advised of 
the limitations of self-reporting (that is, people tend to overstate
activity and understate weight). Reporting on HbA1c testing 
could be improved by making it clear that the testing rate is only
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for people who have a primary care physician. For context, this
measure should be accompanied by an estimate of how many
people with diabetes are not under a doctor’s regular care.

An important aspect of performance reporting is making
clear how the measure being reported is supposed to link to
government activity. This is important information for health
issues with complex genetic, biological and social influences. For
example, as our population becomes older on average, problems of
youth (such as the number of people committing violent crimes),
diminish, while problems of age (such as the number of people
with dementia), increase—regardless of government efforts. So, an
important part of any reported measures is not just the target set,
but the reason for that target. For example, in its 2004/05–2006/07
Service Plan the Ministry of Health Services set HbA1c testing
targets as follows: 40% for 03/04; 45%, 04/05; 50%, 05/06; 55%,
06/07. The ministry suggests that the desired level is 80–100% 
(see p. 45). This implies that it will take until 2011/12 to reach the
minimum desired level. Is that the ministry’s intention? Explaining
the rationale for a goal is an important part of making that goal a
meaningful accountability tool.

Performance measures are an essential part of accountability
for performance. But developing performance measures, and 
their underlying information sources, is rarely easy or cheap. 
To be most cost-effective, such work should be coordinated, to
avoid false starts and duplication. Better, it should be linked to
performance management so that, as much as possible, measures
developed for management purposes are equally useful for
accountability purposes. 

58 Auditor General of British Columbia     | 2004/2005 Report 3: Preventing and Managing Diabetes in British Columbia

Accountability Reporting



It is clear that the provincial government wishes to have an
effective program for prevention of diabetes and its consequences.
Equally clear, as our audit shows, is that such a program is not 
yet in place. Much is being achieved in diabetes management
(tertiary prevention), but more is needed. As well, in primary and
secondary prevention, while some laudable local efforts are being
made, nothing resembling a province-wide program exists.

Our recommendations in this audit have several unusual features
Often, our audits examine the processes used to implement 

a particular policy decision within a particular ministry or agency.
In such a situation, what to address in recommendations, and who
to address them to, is relatively straightforward. 

Not so in the present audit. In essence, what we have found
is not a program requiring relatively modest changes, but the
absence of an organized program. Our recommendations, therefore,
have to start from first principles. For diabetes prevention, these
principles are:

Intervention choices must be evidence-based. Nothing is gained
by expending money and effort on ineffective interventions, no
matter how easy, popular or inexpensive they are. Broadly, in
primary prevention, effective interventions are likely to be those
that provide the right treatment in sufficient dosage for sufficient
time, and are targetted at multiple points of intervention. In
secondary prevention, effective interventions would likely use
treatment plans similar to those in recent successful trials such
as the Diabetes Prevention Program. In tertiary prevention,
effectiveness would likely result from care delivery organized
using an integrated approach to management, as exemplified 
by the Chronic Care Model.

Although many interventions have been demonstrated to have
beneficial effects, in general the benefits of any one intervention
are modest. Success in fighting diabetes therefore depends on
applying a large enough ensemble of moderately effective
interventions, at all three stages of prevention.
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Who to address our recommendations to is also problematic.
Should they be addressed to both the government and the health
authorities, since all have important roles in the delivery of diabetes
prevention? We certainly expect government to make good use of
the skills and knowledge residing in the health authorities. However,
our recommendations will be directed at the provincial government,
both because of its lead role in directing and funding health
authorities and because most tools for primary prevention rest 
in government’s, not the health authorities’, hands. Further, we
address our recommendations to the provincial government as 
a whole, not just the Ministry of Health Services, because most
primary prevention tools are held by other ministries—such as
Finance, Transportation, and Education—not by Health Services.

Given the large gap between government’s general policy
goal—effectively managing and preventing diabetes—and
programs in place to reach that goal, we did not think it useful 
for us to make detailed recommendations. Instead, we recommend
an organized process for choosing the best mix of program efforts
to fill that gap. The first step would be to search out potentially
effective and research-supported methods of prevention and
management. These could be found both in work done elsewhere,
and in innovations in use in one part of British Columbia but not
yet universally adopted. This step would include determining—
through pilot projects or other means—the effectiveness of these
methods when applied in British Columbia. 

With this information assembled, the second step would 
be to develop a well-supported set of implementation strategies,
including documentation of the costs and benefits (in medical,
social and financial terms) of applying the recommended methods
of prevention, and of not doing so.

Research has shown many prevention interventions to be
effective (effectiveness being the standard applied to most health
care). Only some are also cost-effective—that is, producing “units of
health” at less than a predetermined cost per unit. And even fewer
are cost-saving—that is, delivering more “units of health” for the
same cost as the intervention currently used. In other words, it is
likely that spending will have to increase if diabetes prevention is
to be successful. 
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Moreover, diabetes will not go away by itself. Indeed,
indications are that the disease will continue to increase in
prevalence unless significant government interventions occur. 
In reality, the choice is how to intervene in a way that balances 
the interests of the present and the future. As a society, we today
enjoy the benefits of societal choices such as cheap and convenient
automobile travel and easy availability of calorie-rich food—choices
whose side-effects will lead to increasing diabetes in the future.
Well-designed and delivered efforts (and thus expenditures) 
now will mean a healthier, more productive population (and 
lower health care costs) in the future. Minimizing effort now 
leaves future generations with a health deficit, and the financial
consequences of that.

What this all means is that the next decisions required would
not be administrative, but rather choices about the allocation 
of public funds and about intergenerational equity: both clearly
policy decisions. Therefore, at this stage the strategies would 
need to be submitted to Cabinet. Our recommendations explicitly
recognize that tough choices will have to be made—choices that
are rightly the prerogative of our elected representatives. 

After those choices are made, administrative officials
(including those in the health authorities, when applicable), 
would take over, to implement the methods of prevention chosen
by Cabinet in such a way that they can achieve their optimum
effectiveness and be sustained long enough to make a difference.

We recommend that the provincial government engage 
in an organized process to:

1. Search out potentially effective and research-supported
methods of preventing diabetes and its consequences, 
and determine through pilot projects or other means 
the effectiveness of these methods when applied in 
British Columbia.
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2. Develop, and provide to Cabinet, well-supported strategies
for prevention, including documentation of the costs and
benefits (in medical, social and financial terms) of applying
the recommended methods of prevention, and of not doing so.

3. Implement the strategies chosen by Cabinet in such a way
that they can achieve their optimum effectiveness and be
sustained long enough to be effective.
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The Office has three lines of business:

Attesting to the reliability of government financial
statements;

Assessing the quality of government service plan reports;

Examining how government manages its key risks.

Each of these lines of business have certain objectives that 
are expected to be achieved, and each employs a particular
methodology to reach those objectives. The following is a brief
outline of the objectives and methodology applied by the Office 
for assessing the management of risk within government programs
and services, that is, risk auditing.

Risk Auditing
What are Risk Audits?

Risk audits (also known as performance or value-for-
money audits) examine whether money is being spent wisely 
by government—whether value is received for the money spent.
Specifically, they look at the organizational and program elements
of government performance, whether government is achieving
something that needs doing at a reasonable cost, and consider
whether government managers are:

making the best use of public funds; and

adequately accounting for the prudent and effective
management of the resources entrusted to them.

The aim of these audits is to provide the Legislature with
independent assessments about whether government programs 
are implemented and administered economically, efficiently and
effectively, and whether Members of the Legislative Assembly and
the public are being provided with fair, reliable accountability
information with respect to organizational and program
performance.

In completing these audits, we collect and analyze information
about how resources are managed; that is, how they are acquired
and how they are used. We also assess whether legislators and the
public have been given an adequate explanation of what has been
accomplished with the resources provided to government managers. 
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Focus of Our Work
A risk audit has been described as:

...the independent, objective assessment of the fairness of
management’s representations on organizational and program
performance, or the assessment of management performance,
against criteria, reported to a governing body or others with 
similar responsibilities.

This definition recognizes that there are two forms of
reporting used in risk auditing. The first—referred to as attestation
reporting—is the provision of audit opinions as to the fairness 
of management’s publicly reported accountability information 
on matters of economy, efficiency and effectiveness. This approach
has been used to a very limited degree in British Columbia because
the organizations we audit do not yet provide comprehensive
accountability reports on their organizational and program
performance.

We believe that government reporting along with independent
audit is the best way of meeting accountability responsibilities.
Consequently, we have been encouraging the use of this model 
in the British Columbia public sector, and will apply it where
comprehensive accountability information on performance is 
made available by management.

As the risk audits conducted in British Columbia use the
second form of reporting—direct reporting—the description that
follows explains that model.

Our “direct reporting” risk audits are not designed to
question whether government policies are appropriate and
effective (that is achieve their intended outcomes). Rather, as
directed by the Auditor General Act, these audits assess whether
the programs implemented to achieve government policies are
being administered economically and efficiently. They also
evaluate whether Members of the Legislative Assembly and 
the public are being provided with appropriate accountability
information about government programs.

When undertaking risk audits, we look for information 
about results to determine whether government organizations and
programs actually provide value for money. If they do not, or if we
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are unable to assess results directly, we then examine management’s
processes to determine what problems exist or whether the processes
are capable of ensuring that value is received for money spent. 

Selecting Audits
All of government, including Crown corporations and 

other government organizations, are included in the universe 
we consider when selecting audits. We also may undertake
reviews of provincial participation in organizations outside of
government if they carry on significant government programs 
and receive substantial provincial funding.

When selecting the audit subjects we will examine, we base
our decision on the significance and interest of an area or topic 
to our primary clients, the Members of the Legislative Assembly
and the public. We consider both the significance and risk in our
evaluation. We aim to provide fair, independent assessments of the
quality of government administration and to identify opportunities
to improve the performance of government. Therefore, we do not
focus exclusively on areas of high risk or known problems.

We select for audit either programs or functions administered
by a specific ministry or government organization, or cross-
government programs or functions that apply to many government
entities. A large number of such programs and functions exist
throughout government. We examine the larger and more significant
of these on a cyclical basis.

Our view is that, in the absence of comprehensive
accountability information being made available by government, risk
audits using the direct reporting approach should be undertaken on
a five- to six- year cycle so that Members of the Legislative Assembly
and the public receive assessments of all significant government
operations over a reasonable time period. We strive to achieve this
schedule, but it is affected by the availability of time and resources.

Planning and Conducting Audits
A risk audit comprises four phases—preliminary study,

planning, conducting and reporting. The core values of the
Office—independence, due care and public trust—are inherent 
in all aspects of the audit work. 
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Preliminary Study
Before an audit starts, we undertake a preliminary study to

identify issues and gather sufficient information to decide whether
an audit is warranted. 

At this time, we also determine the audit team. The audit
team must be made up of individuals who have the knowledge
and competence necessary to carry out the particular audit. In
most cases, we use our own professionals, who have training and
experience in a variety of fields. As well, we often supplement the
knowledge and competence of our staff by engaging one or more
consultants to be part of the audit team.

In examining a particular aspect of an organization to audit,
auditors can look either at results, to assess whether value for
money is actually achieved, or at management’s processes, to
determine whether those processes should ensure that value is
received for money spent. Neither approach alone can answer all
the questions of legislators and the public, particularly if problems
are found during the audit. We therefore try to combine both
approaches wherever we can. However, because acceptable
results-oriented information and criteria are often not available,
our risk audits frequently concentrate on management’s processes
for achieving value for money.

If a preliminary study does not lead to an audit, the results 
of the study may still be reported to the Legislature.

Planning
In the planning phase, the key tasks are to develop audit

criteria—“standards of performance”—and an audit plan outlining
how the audit team will obtain the information necessary to assess
the organization’s performance against the criteria. In establishing
the criteria, we do not expect theoretical perfection from public
sector managers; rather, we reflect what we believe to be the
reasonable expectations of legislators and the public. 

Conducting
The conducting phase of the audit involves gathering,

analyzing and synthesizing information to assess the
organization’s performance against the audit criteria. We use 
a variety of techniques to obtain such information, including
surveys, and questionnaires, interviews and document reviews.
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Reporting Audits
We discuss the draft report with the organization’s

representatives and consider their comments before the report is
formally issued to the Legislative Assembly. In writing the audit
report, we ensure that recommendations are significant, practical
and specific, but not so specific as to infringe on management’s
responsibility for managing. The final report is tabled in the
Legislative Assembly and referred to the Public Accounts
Committee, where it serves as a basis for the Committee’s
deliberations.  

Reports on risk audits are published throughout the year as
they are completed, and tabled in the Legislature at the earliest
opportunity. We report our audit findings in two parts: an Auditor
General’s Comments section and a more detailed report. The
overall conclusion constitutes the Auditor General’s independent
assessment of how well the organization has met performance
expectations. The more detailed report provides background
information and a description of what we found. When appropriate,
we also make recommendations as to how the issues identified
may be remedied. 

It takes time to implement the recommendations that arise
from risk audits. Consequently, when management first responds
to an audit report, it is often only able to indicate its intention to
resolve the matters raised, rather than to describe exactly what it
plans to do. 

Without further information, however, legislators and the
public would not be aware of the nature, extent, and results of
management’s remedial actions. Therefore, we publish updates 
of management’s responses to the risk audits. In addition, when 
it is useful to do so, we will conduct follow-up audits. The results
of these are also reported to the Legislature.
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Report 1

Follow-up of Performance Reports, April 2004

Report 2

In Sickness and in Health: Healthy Workplaces 
for British Columbia’s Health Care Workers

Report 3

Preventing and Managing Diabetes in British Columbia

This report and others are available on our website at
http://www.bcauditor.com 
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