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Evidence-based medicine is:

the conscientious, explicit, and ju-
dicious use of current best evi-
dence in making decisions about
the care of individual patients.
The practice of evidence-based
medicine requires integration of
individual clinical expertise and
patient preferences with the best
available external clinical evi-
dence from systematic research.1-4

The best evidence of treatment
effects is believed to come from ran-
domized, controlled trials. Epide-
miological studies (cohort, case-
control, and cross-sectional) and
expert opinion are of lesser value,
and anecdotal information is con-
sidered to be unreliable.5-6 Recog-
nizing that the most useful clinical
evidence involves outcomes of im-
portance to patients, Slawson,

Shaughnessy, and colleagues
coined the phrase “patient-oriented
evidence that matters” (POEMs).7-11

Goal-directed health care is a
conceptual model of care in which
the goals and objectives are deter-
mined prior to deciding on diagnos-
tic and treatment strategies.12-14

This approach contrasts with prob-
lem-oriented care in which identi-
fication and correction of problems
is assumed to result in desirable out-
comes. Goal-directed health care is
most applicable to primary care set-
tings in which longitudinal physi-
cian-patient relationships are of
central importance and where pa-
tients see physicians for preventive
care and natural occurrences such
as pregnancy that cannot be accu-
rately characterized as problems.
The focus on goals and objectives
(which are values driven) rather
than problems (which are value
neutral) puts greater emphasis on
the relationship between physician
and patient. The result is patient-
centered care.15-18

Evidence-based medicine and
goal-directed health care are per-
fectly compatible at a conceptual

level. Physicians and patients ought
to consider the available evidence
when determining goals and objec-
tives and when choosing among
strategies for achieving them. Un-
fortunately, the evidence required to
practice goal-directed care is often
unavailable or hard to apply be-
cause of the way it is currently be-
ing collected, analyzed, and re-
ported.1 The following scenarios
highlight some of the challenges
associated with finding and using
the best available evidence to in-
form goal-directed care. Sugges-
tions are made regarding the types
of additional information required,
and some examples are provided of
methods for analyzing and organiz-
ing information to make it more
useful.

Cases
Case #1: Clarence

Clarence, a 46-year-old tax attor-
ney, visited a health fair where his
serum cholesterol was measured.
Because it was high, he was told to
consult his physician. When a fast-
ing lipid panel confirmed the abnor-
mality—total cholesterol 260 mg/
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dL, LDL 170 mg/dL, HDL 38 mg/
dL—Dr Mosely suggested that
Clarence come in. The conversation
went something like this.

Doctor: Your cholesterol is too
high. While you have no symptoms
of heart disease, you are 46 years
old, and your HDL (good choles-
terol) level is a little low. I suggest
that you modify your diet and walk
20–30 minutes three times a week.
Eat less red meat, avoid fried foods,
drink low-fat milk, and use polyun-
saturated oils or olive oil when
cooking. I will give you some writ-
ten material to take home to your
wife, and if she has questions, have
her call me. We’ll repeat your tests
in 6 weeks.

Clarence: Actually, I already eat
a pretty good diet, and I play full
court basketball twice a week and
walk the dog for 30 minutes every
night.

Doctor: That’s good, but look
through this material on a healthy
heart diet and see if there are some
things that you can do to improve.
I’ll check your cholesterol again in
6 weeks.

Three months later, Clarence’s
lipid levels were the same.

Doctor: Well, it appears that diet
isn’t going to be sufficient. I think
that you should start taking a cho-
lesterol-lowering medicine.

Clarence: I don’t like to take
medicine. I rarely ever take an as-
pirin.

Doctor: Actually, you probably
should take an aspirin every day to
reduce the chance of heart disease.

Clarence: If I take the cholesterol
medicine, what will it do for me?

Doctor: It will reduce your risk
of having a heart attack.

Clarence: By how much?
Doctor: Well (pulling out his

handheld computer), if we can get
your LDL cholesterol below 130,
we can lower your risk of a heart
attack over the next 10 years by
20%.19

Clarence: What’s my risk now?
Doctor: About 10%.

Clarence: So, I can lower my risk
of a heart attack from 10% to 8%
over the next 10 years. That doesn’t
sound like much, and I was count-
ing on living beyond 56. By how
much will I reduce my risk over the
next 25 years?

Doctor: That’s beyond the range
of my calculator, but I’m sure we
will have better ways to deal with
heart disease by then. Why don’t
you go home and think about it.
Discuss it with your wife. I’m sure
that she and the kids don’t want you
to have a heart attack. Call me with
your decision.

One week later, Clarence called
his doctor.

Clarence: I have a few more
questions. When I thought about it
some more, I remembered that heart
attacks can sometimes be reversed
with clot-busting drugs, right? And
even when they can’t be reversed, I
assume that many heart attacks
don’t result in death or serious dis-
ability.

Doctor: That’s true.
Clarence: Also, can you estimate

my life expectancy with and with-
out the medicine? Remember I have
a family history of cancer.

Doctor: Only because it’s you,
Clarence. You’re really making me
earn my money.

Clarence: I appreciate our rela-
tionship, but I would think that most
patients would want the same infor-
mation. By the way, we haven’t re-
ally talked about the cost and side
effects of the medicine.

Doctor: Well, unfortunately these
medicines—“statins”—are some-
what expensive, but they rarely
cause side effects, though liver and
muscle problems sometimes occur.
They will cost you about $85 a
month.

Clarence: That would be about
$10,000 over the next 10 years. And
I assume I will also see you more
often and have periodic blood tests.

Doctor: (beginning to show signs
of fatigue) Yes. I will need to see
you and do blood tests every 6
months. I don’t know how much

that will cost, but you can probably
figure it out.

Clarence: OK. Give me another
week, and I will get back to you.
Call me if you find the life expect-
ancy figures.

One week later, Clarence con-
tacted his doctor.

Doctor: What do you say,
Clarence? Are you convinced?

Clarence: I am close to making a
decision. First, let me review my
understanding of the decision.

Doctor: Go ahead.
Clarence: If I take the medicine

for the next 10 years at a cost of
$10,000 (assuming the cost of of-
fice visits and labs are balanced by
the potential cost savings associated
with treatment of preventable heart
attacks), I can reduce my risk of a
heart attack by 2%, from 10% to 8%
and, based on my own research, in-
crease my life expectancy by about
2 weeks. I could find no quantifi-
able information regarding the ef-
fect of heart attacks on quality of
life, so I couldn’t take that into ac-
count.

Doctor: Don’t forget that the 1 month
of life is an average. You actually
have a 2% chance of gaining years
of additional life. Also, consider the
effect on heart attack rates through-
out the country if everyone like you
took the medicine.

Clarence: Whoa! I’m as altruis-
tic as the next guy, but I’m not go-
ing to take an expensive medicine
to improve population statistics.

Doctor: Fair enough.
Clarence: I have one final ques-

tion. When it’s my time to go, I
would like to die in my sleep. How
will taking the cholesterol medicine
affect my chances of dying that
way?

Case #2: Mildred
Mildred, who was 79 years old,

had been Dr Mosley’s patient for
more than 20 years. The doctor had
treated her for hypertension, os-
teoarthritis, and recurrent sinusitis.
Her blood pressure, which had been
well controlled on hydrochlor-
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thiazide 25 mg daily, had increased
gradually to 190/90 but was now
averaging 155/85 after the addition
of lisinopril 40 mg and amlodipine
5 mg daily. Her renal function was
normal, and a computerized tomo-
graphic angiogram of her renal ar-
teries was normal as well. She was
only covered by Medicare and said
she couldn’t afford more medica-
tions. She had noticed ankle edema
since she started the amlodipine and
didn’t want to increase the dose.
She followed a DASH diet, avoided
excess sodium, and walked four
times a week for 30 minutes.

At her most recent visit, she
asked whether she was likely to live
long enough to benefit from more-
aggressive treatment of her hyper-
tension and whether she had already
gotten most of the benefit of treat-
ment by lowering her blood pres-
sure from 190 to 155 systolic. Dr
Mosley wondered how to weigh the
value of treatment against the cost
and side effects of additional medi-
cations and the extra visits required
to adjust them.

Case #3: Harvey
Harvey was 50 years old, di-

vorced, overweight (body mass in-
dex=29), sedentary, and smoked
one pack of cigarettes per day. His
average blood pressure was 160/95.
He had diabetes, and his most re-
cent hemoglobin A1C was 8.1. His
LDL and HDL cholesterol levels
were 160 mg/dl and 33 mg/dl, re-
spectively. His homocysteine level
was 10% above the upper reference
limit. He was asymptomatic, saw
Dr Mosley only occasionally, and
was generally nonadherent to his
recommendations.

Dr Mosley had a new plan for
Harvey’s next visit. Instead of list-
ing all of the ways that Harvey
could lower his heart attack risk (see
Table 1), he would focus on one or
two of them and try to relate their
value more directly to Harvey’s own
values and priorities. He wished he
had better information about the
relative effect of each intervention

on life expectancy. He wondered if
he should suggest the strategies that
would be easiest to initiate (eg, as-
pirin and vitamin supplementation),
the one not requiring a long-term
commitment (exercise testing), or
the ones with benefits beyond heart
attack prevention (eg, blood sugar
control and smoking cessation). Or
should he simply ask Harvey which
strategies he would be most likely
to carry out?

Discussion
What Kinds of Evidence
Do We Need?

While most of us would agree
that Clarence did make his physi-
cian “earn his money,” we must also
acknowledge that many patients
might want the same information if
they could get it.

Much of the evidence being col-
lected and valued today pertains to
the efficacy of clinical interven-
tions. However, the proper applica-
tion of this evidence to individual
patients requires other types of in-
formation.  For example, we need
to know which outcomes are of
greatest importance and what risks
and costs are generally acceptable
to most patients, how to identify
patients whose values differ sub-
stantially from the majority, the
optimal timing of different interven-
tions, the relative effects of differ-
ent interventions, the most effective
ways to articulate information and

recommendations to patients, and
the most efficient ways to facilitate
changes in behavior. These kinds of
information may not be easily ob-
tainable from randomized con-
trolled trials.

Applying Evidence
to Individual Patients

Harvey and Mildred asked rel-
evant questions to which answers
probably exist, but the data haven’t
been analyzed in ways that would
make it maximally useful. We know
that control of blood pressure in 79-
year-old patients reduces the rate of
strokes, heart failure, and renal fail-
ure. What isn’t clear, however, is
whether most of the benefit occurs
as a result of the initial 10–20 mm
Hg reduction or whether each ad-
ditional 10 mm Hg is of equal im-
portance. This is important, because
the final 10–20 mm Hg reduction
is the hardest to achieve, often re-
quiring the use of multiple medica-
tions at side effect-producing doses.
We could find only one study that
shed any light at all on this issue,
and it was done for an entirely dif-
ferent purpose.20

A handful of studies of blood
pressure reduction have included
total mortality as an outcome, but
meta-analyses have suggested that
treatment is associated with a reduc-
tion in mortality rate from 29 deaths
per 1,000 person years to 25 deaths
per 1,000 person years over a 5-year

Table 1

Possible Strategies to Reduce Harvey C’s Heart Attack Risk

1. An aerobic exercise program/routine
2. Weight reduction
3. A low saturated fat, low cholesterol diet
4. Smoking cessation
5. Blood pressure reduction
6. Blood glucose reduction
7. Aspirin 81 mg per day
8. LDL cholesterol reduction using a statin
9. HDL cholesterol elevation using niacin

10. Vitamin supplementation to reduce homocysteine level
11. An exercise thallium scan or dobutamine echocardiogram with angioplasty or stenting if indicated
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period.21 Is that degree of benefit
enough to be important to an indi-
vidual with a 7-year life expect-
ancy? And, is the benefit greatest
initially, constant throughout the
course of treatment, or does it in-
crease with duration of treatment?
Should we wait to treat hyperten-
sion until the risk of stroke and heart
failure reach a certain level or be-
gin treatment as early as possible?

Prioritization
Physicians often try to address

every risk factor and solve every
problem in much the same way that
a mechanic fixes a car. But human
beings aren’t cars, and it isn’t often
possible to eliminate every risk fac-
tor and resolve every problem.
Many interventions require behav-
ioral change, which requires moti-
vation. Motivation relates directly
to personal goals and objectives,
which are determined by values,
strengths, resources, limitations,
and action constraints.22,23

In practice, problems with easily
measurable outcomes and requiring
little physician effort (eg, hyperten-
sion) tend to be addressed before
those that require more time and
effort (eg, smoking cessation) un-
less patient priorities intervene. The
relative benefit of interventions is
taken into account only if the pa-
tient is symptomatic. In fact, accu-
rate information on benefit is rarely
available, though methods by which
to estimate it have existed for more
than 25 years.

When the goal is prevention of
premature death and disability, we
should have at our fingertips esti-
mated life expectancies and causes
of premature disability for patients
with various combinations of age
and risk factors, and we should be
able to estimate the relative benefit
of available interventions on those
outcomes. Health risk appraisal
methods can be used to prioritize
interventions by quantifying their
effect on life expectancy.24 Elec-
tronic databases documenting the

experiences of large numbers of
patients can be used to predict out-
comes of individuals.

When we are trying to maximize
quality of life, we should be able to
estimate the effects of treatment on
function, taking into account such
things as cost, side effects, and the
adverse effects of diagnostic label-
ing. Many clinical trials now in-
clude quality-of-life measures, and
that is a step forward. However, as
stated by Carr and Higginson, qual-
ity of life is an individual construct,
and most of the currently available
measures don’t take account of in-
dividual values and preferences.25

Instruments that do are available but
are not in widespread use.26-28 Pa-
tient preference trials and “N-of-1”
studies are other options that can be
considered.29-33

Before explaining benefits and
risks, and certainly before making
recommendations, we should take
into account patients’ readiness to
change. The transtheoretical (stages
of change) model can help predict
the likelihood of behavioral
change.34-36 It was developed 25
years ago and is only recently re-
ceiving the attention of practicing
physicians.

Patients and their primary care
physicians need lots of information
of many kinds to make evidence-
based decisions. There is no reason
that this information cannot be ob-
tained and disseminated in ways
that maximize its value. At least two
obstacles stand in the way, the no-
tion that many of these issues that
we have discussed constitute “the
art of medicine” and are therefore
not amenable to study and the reli-
ance on a problem-oriented medi-
cal model that depersonalizes care,
hiding many important elements of
patient-centered decision making.
The use of a goal-directed health
care model to drive the search for
evidence may help us overcome
these obstacles.

Summary
Our goal was to evoke discom-

fort and stimulate thinking about the
kinds of evidence that primary care
physicians need. Viewing primary
care as a goal-directed activity
could help focus these efforts. Sub-
stantial progress has been made in
gathering evidence. Researchers are
more often including total mortal-
ity and quality of life as outcome
measures. Before evidence-based
medicine can be incorporated
within a goal-directed framework,
however, the concept of evidence
must be expanded to include the
many other important strategic is-
sues involved in primary care prac-
tice, and the sources of that evi-
dence must be extended beyond the
traditional research methods.
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