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This guide is one in
a series that offers
evidence-based tools to
assist family physicians
in improving their decision making at the point
of care.
A collection of Point-ofCare Guides published in
AFP is available at http://
www.aafp.org/afp/poc.

Clinical Question
How can the clinical examination be used to
guide evaluation of patients presenting with
chest pain in the primary care setting?
Evidence Summary
Chest pain can be caused by conditions that
range from benign and self-limited (e.g., chest
wall pain) to serious (e.g., anxiety disorder)
or life-threatening (e.g., unstable angina, aortic dissection, pulmonary embolism). Accurate identification of life-threatening and
serious causes of chest pain must be accomplished without overtesting and overtreating
patients with less serious causes. The first step
in clinical diagnosis is knowing the pretest

Table 1. Causes of Chest Pain in the Primary Care Setting
Percentage of episodes
Final diagnosis
Musculoskeletal conditions
and chest wall pain
Gastrointestinal conditions
Nonspecific chest pain
Other or no diagnosis
Stable angina
Psychogenic pain
Respiratory condition
Nonischemic cardiac
condition
Acute cardiac ischemia
Pulmonary embolism

United
States*1

Germany†2,3

Switzerland‡4

36.2

46.6

48.7§

18.9
16.1
—
10.5
7.5
5.1
3.8

—
—
—
11.3
—
—
—

8.2
—
5.3
11.2
11.5
10.3
3.1

1.5
—

3.7
—

1.5
0.3

*—Study included 399 patients in 12 family practices in Michigan.
†—Study included approximately 1,200 patients in 74 primary care practices in Germany. Data for other diagnoses have not been published.
‡—Study included 672 patients from 59 primary care practices in Switzerland.
§—Includes patients with traumatic chest pain (3.9 percent).
Information from references 1 through 4.

probability of different causes of chest pain.
Table 1 summarizes data from three studies
in the primary care setting.1-4 Based on these
studies, approximately 40 percent of patients
presenting with chest pain have musculoskeletal causes, 12 percent have stable angina,
3 percent have acute cardiac ischemia (including myocardial infarction [MI]), and less than
1 percent have pulmonary embolism. No
cases of aortic dissection were reported in
these three large series of primary care outpatients. Because of the severity of symptoms
associated with aortic dissection, patients
with this condition are likely to present to the
emergency department.
Musculoskeletal conditions (e.g., costochondritis, Tietze syndrome, costosternal
syndrome) are the least serious causes of
chest pain. A recent study identified 1,212
consecutive adults older than 35 years who
presented to a primary care practice with
chest pain, and followed them for six months
to determine the final diagnosis.3 The study
showed that age and sex are not useful in
predicting whether pain is musculoskeletal.
The four best independent predictors are
absence of cough, stinging pain, pain that
is reproducible on palpation, and localized
muscle tension. In patients with three or
four of these factors, there is a likelihood
ratio of 3.0 that chest wall pain is the cause.
In the same study, complete data for a
multivariate model were available for 773
patients.3 These data were used to develop
a simple point score, which was then validated using data from a similar study of 672
patients.4 The point score was equally accurate in that study population, so data from
both groups were combined into a five-item
clinical decision rule (Table 2). 2 Patients
were classified as low, moderate, and high
risk based on whether their risk of having
coronary artery disease (CAD) as the cause
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Table 2. Clinical Decision Rule for Identifying Patients
with Chest Pain Caused by CAD
Variable

Points

Age 55 years or older in men; 65 years or older in women
Known CAD or cerebrovascular disease
Pain not reproducible by palpation
Pain worse during exercise
Patient assumes pain is cardiogenic
Total points:

1
1
1
1
1

Points

Patients
with CAD

Patients
without CAD

Likelihood
ratio

Predictive
value (%)

0 or 1
2 or 3
4 or 5

3
91
94

542
659
56

0.0
0.9
11.2

0.6
12.1
62.7

CAD = coronary artery disease.
Information from reference 2.

of pain was less than 1 percent, 12 percent,
or 63 percent, respectively.
In another study, the researchers whose
data was used to validate the five-item score
in Table 2 2 developed an eight-item clinical
decision rule.5 This rule was accurate in the
derivation group: 62 percent of patients had
a score of less than 5, and of these patients,
CAD was the cause of chest pain in only
0.5 percent. Of the 85 patients with CAD,
83 had a score of at least 5. However, in
attempting to validate this score using the
German data,3 it did not perform as well
(negative predictive value of 95 percent;
86 percent sensitivity, 47 percent specificity). Because this score has no clear
advantage over the five-item score, it is not
presented in detail.
Findings from electrocardiography (ECG)
can also be used to predict acute MI. A systematic review found that the most important predictors are new ST segment elevation
greater than 1 mm (likelihood ratio [LR] =
6 to 54), new left bundle branch block (LR
= 6.3), Q wave (LR = 3.9), and hyperacute
T waves (LR = 3.1).6
A clinical decision rule has also been
developed and validated for diagnosis of
acute MI in outpatients with chest pain and
normal or near-normal ECG findings (i.e.,
604 American Family Physician

www.aafp.org/afp

nonspecific ST or T wave changes not suggestive of ischemia or strain).7 Key predictors of acute MI were male sex; age older
than 60 years; pressure-type pain; and pain
radiating to the arm, shoulder, neck, or jaw.
Patients with none or one of these findings
had a less than 1 percent risk of acute MI.
A clinical rule validated in the emergency
department setting for triage of patients
with chest pain found that patients without bibasilar rales, hypotension, unstable
angina, or ECG changes are at low risk
and can be triaged to an observation unit.8
However, this rule has not been validated
prospectively in a primary care population.
Figure 1 presents an algorithm that integrates information from the above clinical
decision rules with ECG findings. Low-risk
patients are unlikely to have chest pain
resulting from acute or chronic cardiac disease, although other serious causes (e.g.,
anxiety disorder, reflux disease, peptic ulcer,
pulmonary embolism) should be considered. Patients at high risk of CAD require
urgent evaluation and, in many cases, hospitalization. For patients at moderate risk,
ECG and clinical findings can be used to
identify those who are at high or low risk.
Cardiac troponin testing can be used for risk
stratification if it is available (e.g., in urgent
care settings). A normal troponin level at
least six hours after the onset of chest pain
in combination with normal or near-normal
ECG findings is a good prognostic sign; only
one in 300 patients with this combination of
findings have a cardiovascular event within
30 days.9 Although this algorithm has not
been prospectively validated, it is based on
prospectively validated diagnostic data.
Applying the Evidence
A 58-year-old man presents with sharp chest
pain of several days’ duration. He has no history of CAD or cerebrovascular disease. The
pain is not reproduced by chest pressure, and
it is not worse with exertion. He is worried
that the pain may be cardiogenic. What is the
risk that his chest pain has a serious cause?
Answer: According to the clinical decision
rule in Table 2,2 he receives a score of 3, with
points for age, for pain that is not reproduced by chest pressure, and for his concern
that the pain may be cardiogenic. He is
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Assessment of Patients with Chest Pain
Determine risk of coronary artery disease (Table 2)

Low risk (0 or 1 point)

Moderate risk (2 or 3 points)

Evaluate for noncardiac causes of
chest pain unless patient has other
reasons for concern (e.g., heart
murmur, dyspnea, arrhythmia)

Order ECG

High risk (4 or 5 points)

Findings consistent with ischemic heart
disease (e.g., new ST segment elevation
> 1 mm, new left branch bundle block,
Q wave, or T wave hyperacuity)?

Yes

No
Normal ECG or nonspecific
ST-T wave changes only?

No
Nonischemic ECG abnormality (e.g.,
arrhythmia, pulmonary embolism)
Evaluate and treat accordingly

Order ECG, give oxygen and aspirin, and
arrange urgent transport to emergency
department for further evaluation
Yes

Option 1: If available, order troponin testing. If normal six hours after
onset of chest pain, risk of cardiac event in next 30 days is < 1 percent
Option 2: Consider prompt evaluation by a cardiologist and stress
testing, especially if patient has at least two of the following risk
factors: male sex; age older than 60 years; pressure-type pain; or
pain radiating to the arm, shoulder, neck, or jaw

Figure 1. Algorithm for the evaluation of patients with chest pain in the primary care setting.
(ECG = electrocardiography.)

therefore at moderate risk. ECG reveals a
new left bundle branch block, and you admit
him to the hospital to rule out MI.
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