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This presentation summarizes
evidence on the utility of both
population and clinically-oriented
approaches to prevention. Its
conclusion is that caution is needed
before mounting a prevention
strategy, in order to assure that it
does not lead to unintended harm
to essentially well people and
populations.
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The main issues in prevention are:
• Who pays, and how progressive is the system of
payments?
• What social groups are more at risk from
suffering from lack of the preventive activity?
• What are the tradeoffs between spending money
for prevention versus spending it for better or
more equitable treatments?
• What is the ADDED value (in terms of HALE or a
similar measure) of prevention? (This would
explicitly take into account discomforts and
adverse effects from preventive activities.)
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Why Is the Concept of
Prevention Much More Difficult
Now Than in the Past?
• What we are trying to prevent is much less
well-defined.
• Chain of influences is much more
complex.
• Likelihood of success is less predictable.
• Likelihood of adverse events is greater.
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Commission on Social Determinants of
Health Conceptual Framework

Source: WHO Commission on Social Determinants of Health. Closing the Gap in a Generation: Health
Equity through Action on the Social Determinants of Health. World Health Organization, 2008.
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What Is Prevention?
1967 measures that limit the progression of
a disease at any stage of its course
1978 primary (promote health), secondary
(early detection), tertiary
1998 includes risk factor reduction
2003 includes quaternary prevention (avoid
over-medicalization)
Sources: Clark & MacMahon. Preventive Medicine. Little, Brown & Co., 1967. Nightengale et al.
Perspectives on Health Promotion & Disease Prevention in the United States. Institute of Medicine,
National Academy of Sciences, 1978. National Public Health Partnership. Preventing Chronic
Disease: A Strategic Framework. Background Paper. National Public Health Partnership, 2001.
Bentzen. WONCA Dictionary of General/Family Practice. Laegeforeningens Forlag, 2003.
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Prevention can be addressed at the
• Individual level: changing individual
behaviors, living conditions, diets, immune
status
• Social level: support groups (unions, clubs)
• Community level: neighborhood
environments, characteristics of retail
establishments, availability of community
services
• Policy level: laws, regulations
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Currently, in both the US and the
UK, the locus of responsibility for
preventive services has shifted to
prevention as a clinical function,
signaling an increasing emphasis on
the role of individual behavior and a
rejection of the role of social,
community, and society-wide public
health interventions in prevention.
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A review of 1500 individuallevel interventions* for
prevention and treatment
found that about one in five
lowered costs. The rest (80%)
added more costs than they
saved.
*279 preventive; 1221 treatment
Sources: Russell, Health Aff 2009;28:42-5.
Cohen et al, N Engl J Med 2008;358:661-3.
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Cost Effectiveness of “Clinical Prevention”
Hypertension

For those with very high blood pressure; depends
on age and particular drug cost

Statins

For established heart disease in men

Aspirin

If ten-year risk of death is 5% or greater, in men

Diabetes (lifestyle change)

Borderline, at best

Screening (cervical cancer,
colorectal cancer, breast cancer)

Are cost-increasing

Osteoporosis

Over age 65 in women; depends on cost of
bisphosphonates

DISEASE management
Asthma

Self management costs more than traditional care.

Pneumococcal pneumonia
vaccination

Adults with chronic diseases

Comment: A major problem with prevention is that interventions are not prioritized.
Perhaps contributions to increasing equity in health should be a major consideration in
setting priorities?
Source: Russell, Health Aff 2009;28:42-5.
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Distribution of Cost-effectiveness Ratios for
Preventive Measures and Treatments for Existing
Conditions
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Most evidence of the benefit of
preventive interventions derives from
observations of relationships between
a personal risk factor and a poor
outcome. However, those who are
observed to have a risk factor may
differ from those without the risk factor
in other health-influencing ways; these
“confounders” are often unobserved.
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Prescribed exercise, for women ages
40-74 over 12 months in New Zealand,
increased rates of physical activity and
increased SF-36 physical functioning
and mental health but reduced physical
fitness, did not change intermediate
outcomes (BP, serum lipids, HBA1c,
glucose, insulin), and significantly
increased rates of falls and injuries.
Source: Lawton et al, BMJ 2009;337:a2509.
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Preventive activities, even those
based on evidence of benefit, can
adversely increase rates of ill
health and disability.
An ounce of prevention is not
always worth a pound of cure.
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Informed prevention
requires knowledge of the
natural history of disease in
order to avoid intervention
when resulting disease is
unlikely.
Source: Gervas et al, Lancet 2008;372:1997-9.
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The PSA screening test for
prostate cancer is unable to
distinguish prostate cancers that
are serious or lethal from those
that are not.
Not everyone with a diagnosis of
prostate cancer detected on screening
needs treatment.
Sources: Schilling et al, N Engl J Med 2002; 346:1047-53. Miller, Int J
Epidemiol 2007; 36:282-4. Barry, N Engl J Med 2009;360:1351-4.
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A new guideline calls for physicians who screen asymptomatic
men for prostate cancer to advise them about a multiyear
regimen that may reduce their risk of developing the disease.
The guideline also states that current evidence suggests that
the medication offers no benefit in reducing prostate cancer or
overall mortality.
The Associate Director for Disease Prevention at NIH said that
this is a “milestone in medicine” because ‘the diagnosis of
cancer is in and of itself so life-changing” that “intervention that
reduces treatment related morbidity is a successful strategy”.
(Note: 70 men would have to be treated for 7 years at a cost of
half a million dollars to prevent one case of prostate cancer.)
(Note that prevention of treatment-related morbidity has never
been a focus of evaluation of interventions.)
Source: Mitka M. Guideline supports long-term use of medication to lower
prostate cancer risk. JAMA 2009;301:1753-4.
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Preventive activities, including
screening for disease, will
increase disease rates, but the
hazards of “early diagnosis”
need to be considered.
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Preventive activities may conflict
with each other or have interacting
effects.
Therefore, more prevention is not
necessarily better.
Benefits of prevention differ across
population subgroups. Prediction of
benefit depends on the population
targeted.
Source: Gervas et al, Lancet 2008;372:1997-9.
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Statins have utility in preventing
recurrent myocardial infarction in
males but not in females.
Screening for abdominal
aneurysms might be useful in
some males but not in females.
Sources: Kendrick, BMJ 2007;334:983. Cosford & Leng GC. Screening for
abdominal aortic aneurysm. Cochrane Database of Systematic Reviews
2007; Art. No. CD002945. DOI: 10.1002/14651858.CD002945.pub2.
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There is no association between
type A behavior and heart disease
in Japan.
That is, the relationship between
type A behavior and subsequent
heart disease is culture-contingent.
“Risks” have no universal
meaning.
Source: Gallacher, Int J Epidemiol 2008;37:1406-7.
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In the Seven Countries study,
the relative increase in longterm mortality due to coronary
artery disease for a given
increase in blood pressure was
similar across countries, but the
absolute risk at the same level
of blood pressure varied
substantially.
Source: van den Hoogen et al, N Engl J Med 2000; 342:1-8.
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Benefits of prevention at
younger ages are less
efficient than at older ages,
and the hazard-benefit ratio
may be unacceptable.

Source: Gervas et al, Lancet 2008;372:1997-9.
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Population benefit depends not
only on reducing relative risks of
any given influence but also on
the frequency of that risk in the
population.
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Population versus Clinical Bases for
Health Policy Decisions: an Example
Individual risk factors for tuberculosis in Russia, in order of
salience: low household wealth, incarceration in prison or
detention, drug misuse, financial insecurity, unemployed,
overcrowded living, living with a tubercular person, heavy
drinking
Population risk factors for tuberculosis in Russia, in order of
salience: unemployment, consumption of raw milk
Conclusion: Health policy decisions should be targeted with
consideration of risk factors that are common in
populations. The differences between societal and social
influences is the difference between population and
individual approaches to risk factors.
Source: Coker et al, BMJ 2006; 332:85-7.
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Alcohol-attributable Injury by Usual Number of Drinks: Relative
Risks (Individual) and Attributable Risks (Population)
Usual number of
drinks
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0
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100
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That is: Even though the rate of injury from drinking is low at low levels of
drinking, over 2/3 of injuries occur at relatively low numbers of drinks.
Should policy decisions about prevention be based on individual risks or
population risks? Who should be responsible for carrying out policy at
each level – clinical services or public health?
Source: Nelson TF. Research Brief: The Prevention Paradox and a Public Health
Approach to College Student Drinking (
http://www.sph.umn.edu/about/pubs/brief/home.html.
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Prevention is not necessarily
safer than care.
Prevention can be dangerous.

Source: Gervas et al, Lancet 2008;372:1997-9.
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Hazards of Prevention
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Preventive Interventions
Can Be Harmful
• Retrolental fibroplasia
• Hormone replacement
(postmenopausal)
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As is the case with all medical
interventions, each intervention
runs the risk of initiating a
cascade of interventions, each
of them with a risk of adverse
effect, thus violating the
principle of “do no harm”.
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Consequences of Exercise-Stress Testing in Joggers Over 35 Years Old
Total deaths: 12,000
Total iatrogenic diseases: 40,000
Total cost: $13 billion

Source: Graboys, N Engl
J Med 1979; 301:1067.
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Errors of Commission: Coronary Angiography
Only 50% of tests for coronary angiography are done
competently.
• One-fourth of those read as having severe illness do
not have it.
• 6% informed that test was negative had severe
abnormalities.
• One-third of those with mis-read tests had surgery that
was of uncertain benefit or inappropriate.
Impact of 1.3 million coronary angiographies (1998)
• Cost: $12,450 per test
• 650,000 too poor to interpret
• $8 billion in wasted expense
Source: McGlynn & Brook, Health Aff 2001; 20:82-90.
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Iatrogenesis as a Major Cause
of Mortality
Estimated number of
deaths per year
Harm from unnecessary surgery (1/200)
Medication errors in hospital
Other errors in hospital
Nosocomial infections in hospital
Non-error adverse effects of drugs
Total

Sources: Leape, Annu Rev Public Health 1992; 13:363-83.
McCarthy & Widmer, N Engl J Med 1974; 291:1331-5. Phillips et
al, Lancet 1998; 351:643-4. Lazarou et al, JAMA 1998; 279:1200-5.

12,000
7,000
20,000
80,000
106,000
225,000 deaths, or, in other words,
the third leading cause of
death in the US
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The Special Case of Neonatal
Mortality
Low birth weight
Rate of preterm birth
Neonatal mortality
Induced deliveries

7.9% and rising
10.1% and rising
4 per thousand and rising
9% in 1989; 19.2% in 1998

For non-Hispanic white singleton births, 59%
of the increase is accounted for by pre-term
inductions.

Source: MacDorman, Paediatr Perinat Epidemiol 2002; 16:263-73.
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Despite evidence that tight control of blood
pressure does not decrease risk of
cardiovascular complications, a recent study
recommended even tighter control, finding
that the risk for cardiovascular deaths
increases with increasing blood pressure
over 115 mm Hg (instead of the longstanding level of 120).
No studies have investigated the utility of
antihypertensive treatment down to this
level.
Source: Carlberg, Lancet 2009;374:503-4.
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Pathways by Which More Medical
Care May Lead to Harm
More medical care

Settings

More diagnosis

More treatment
More to do

Mechanisms

Labeling
pseudodisease

Harms

Source: Fisher & Welch, JAMA 1999; 281:446-53.

Distraction
Complexity

Lower treatment thresholds
Tampering

More worry and disability
More unnecessary treatment
More mistakes
More adverse events
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Illness rates are
increasing, even as
population health is
improving. How can
this be?
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Increase in Treated Prevalence: Selected
Conditions, US, People with Private
Insurance, 1987-2002
Treated Prevalence
Percentage Change, 1987-2002
Hyperlipidemia
437
(Heart disease
9)
Bone disorders
227
Upper GI problems
169
Cerebrovascular disease
161
Mental problems
136
Diabetes
64
Endocrine disorders
24
Hypertension
17
Bronchitis
13
Source: Thorp et al, Health Affairs 2005; W5:317-25, 2005.
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Percent Change in Volume of Services
per Medicare Beneficiary, 2000-2005*
Office visit, established patient
Laboratory tests

12
530

Knee replacement

47

Arthroscopy

65

Colonoscopy

40

Coronary angioplasty

34

Cardiovascular stress test

45

Computed tomography

65

Magnetic resonance imaging

94

National health spending on drugs is growing at double the rate of
other services.**
Source: *Bodenheimer et al, Ann Intern Med 2007; 146:301-6.
**Tanne, BMJ 2007; 334:385.
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The current focus on prevention is on
• creating diseases from risk factors
• transferring the major responsibility for
prevention from public health to clinical
services, although the major concern
for equity is population benefit
• building markets for the pharmaceutical
and other new health industries (new
professionals, new professional roles,
consulting activities)
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The benefits of human
papilloma virus vaccine are
being vastly exaggerated and
the risks under-played because
of successful marketing by the
vaccine manufacturer.
Source: Haug, JAMA 2009;302:795-6.
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“Swine Flu: Public Health Has
Become a Public Nuisance”
“The moralising propaganda of public health has
a generally demoralising effect on society –
encouraging fear and anxiety – and attendant
sentiments of stigma and blame. It has a
degrading effect on medical practice and is
corrosive of good relationships between doctors
and patients. As the swine flu scare confirms, it
is also disruptive of day-to-day medical
practice.”
Source: Fitzpatrick, Br J Gen Pract 2009;59:615.
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Principles in Thinking about
Priorities for Prevention in
Populations
• The frequency of risk is at least as
important as the degree of added risk.
• Not all abnormalities signify impending
health problems.
• Rates of adverse events are rising and
countries that do more interventions
have higher rates of adverse events.
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Among people* without any risk factors (by traditional
definitions**), only 8% of acute CHD events occur in
people with multiple borderline risk factors†. That is,
there is not much advantage in lowering the thresholds
for intervention to prevent coronary heart deaths.
The arguments of Geoffrey Rose (concerning the
benefits of shifting the curve so that more people are
targeted for intervention) were never intended to be
used when the costs were high, when the interventions
are invasive, or when the treatments are aggressive
and potentially dangerous.
* non Hispanic whites of ages 35-74
**new definitions for prediabetes, pre-hypertension, mildly elevated LDL
† conventional levels for increased risk including elevated blood pressure, fasting blood glucose,
abnormal LDL or HDL
Sources: Vasan et al, Ann Intern Med 2005;142:393-402. Kaplan
& Ong, Annu Rev Public Health 2007;28:321-44.
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Recommendations for clinical
prevention are made independently
and without regard to patients’
individual characteristics. There are
few data that can inform decisions
about what preventive interventions
are of highest priority and in which
patients.
Source: Gervas et al, Lancet 2008;372:1997-9.
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A greater prevalence of “chronic
disease” in the US compared to
its European counterparts, and
higher rates of medication
treatment of chronic diseases are
believed to underlie some of the
health care cost differences
between the US and its European
counterparts.
Source: Thorpe et al, Health Aff 2007;26:w678-86.
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Preventive activities are generally more
straightforward than care activities because
they are usually routine.
Because preventive activities take time,
there is less time available for responding to
people’s needs and problems. This will
result in greater inequities in health in
populations because socially disadvantaged
populations have more health problems
and greater difficulty in receiving care for
them.
Source: Gervas et al, Lancet 2008;372:1997-9.
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On average, adult patients in the
US in the mid 1990s were
estimated to have approximately 12
risk factors requiring approximately
24 preventive services – even
before the explosion of the concept
of risks.
Source: Medder et al, Am J Prev Med 1992;8:150-3.
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In the US, routine visits to
prevent disease or
deterioration in disease are
rapidly becoming the most
frequent reason for visits to
general internists.
Source: Valderas et al, Ann Fam Med 2009;7:104-11.
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7.4 hours a day are required
to provide evidence-based
care to an average practice
population of 2500 patients.

Sources: Yarnall et al, Am J Public Health 2003; 93:635-41;
Ostbye et al, Ann Fam Med 2005; 3:209-14.
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In the US, the effectiveness of preventive
measures on life expectancy (19 months) is
less than half as great as the prolongation of
life from curative measures (45 months). In
the UK, the use of ACE inhibitors in heart
failure has a potential gain of 308 deaths
deferred per 100,000 population per year
whereas screening and treatment of
hypertension avoids 71 deaths per 100,000
population.
Sources: Bunker et al, Milbank Q 1994; 72:225-58. Fleetcroft
& Cookson, J Health Serv Res Policy 2006; 11:27-31.
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Defining risk factors as diseases changes the
balance of activities in health services from
treatment of manifest illness, alleviation of
dysfunction, and prevention of progression to an
increasing focus on
• avoidance of risk factor in individuals
• management of the risk factor in individuals
In some countries (e.g., US, UK), prevention by
public health activities is being replaced by care
directed at individuals in clinical settings, with
unknown effect on population health.
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It is not possible to evaluate the benefit of
prevention in individuals because it is not possible
to predict the outcome in the absence of
prevention. Most interventions have unintended
and unpredictable effects; we can never know if
these are worse than what is being prevented, in
individuals.
Even population-based interventions carried out on
individuals can be harmful (e.g., oxygen given to
premature babies). They must be tested on large
populations over long periods of time. For
example, do bicycle helmets prevent death and/or
disability?
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Australian Institute of Health and Welfare:
Indicators for Improving Safety and Quality in
Health Care
•
•
•
•
•
•
•
•
•
•

Enhanced primary care
Registers and recall systems
Asthma action plan
Hypertension management
Arthritis and musculo-skeletal
problem management
Annual cycle of diabetes care
Cervical cancer screening
Indicated immunization
Eye testing (target groups)
Community pharmacy services

•
•
•
•
•
•
•
•
•
•

Developmental health checks
Medication reviews
Risk of VTE (hosp)
Pain assessment (ER)
MI reperfusion
Stroke unit for stroke
Transfusion complications
MRSA (hosp)
ADE (hosp)
and 32 others

Source: Australian Institute of Health and Welfare. Towards National Indicators of
Safety and Quality in Health Care. (
www.aihw.gov.au/publications/index.cfm/title/10792, accessed October 5, 2009).

Starfield 10/09
PREV 7217 n

Norway and Sweden have made it
policy to focus on societal factors in
their preventive activities. This
stands in stark contrast to the
targeting of responsibility to clinical
care and to individual behaviors in
most other industrialized countries.
Sources: Lundgren, Int J Health Serv 2009;39:491-507.
Dahl & Lie, Int J Health Serv 2009;39:509-23.
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Prevention is only useful if it reduces the
likelihood of occurrence of ill health and
retards its progression to disability and
addresses the multiplicity of influences
on health.
Cost, feasibility, and likelihood of
decreasing or increasing equity should
be the major considerations in choosing
a strategy from among the myriad types
and levels of influences on health.
Sources: Starfield 2005; Brotman et al, Arch Intern Med 2005;
165:138-45.

Starfield 08/05
PREV 6471

