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Types of Exercise

Â Isometric (Static)
ïweight-lifting
ïpressure work for heart, limited 
cardiac output, proportional to effort

Â Isotonic (Dynamic)
ïwalking, running, swimming, cycling
ïFlow work for heart, proportional to 
external work

Â Mixed



Types of Stress

Â Exercise (Dynamic)

ïPhysiological
ïProvides METs and it clinical and prognostic 
importance

Â Pharmacological Sympathetic stimulation 
(Dobutamine, arbutamine)
ïGood for patients who cannot exercise
ïNo body motion artifact

Â Vasodilation causing myocardial steal (Adenosine IV 
or po persantine which causes endogenous adenosine 
release)

ÂPsychological (?)



Stress Test Add-ons

Â ECG

ïNecessary for safety
ïLeast expensive

Â Nuclear Perfusion
ïThallium or Sestimibi
ïLocalizes, gating allows for EF estimate

Â Echocardiography
ÂChecks valves and most accurate EF

ÂNon-stress imaging ïEBCT and ultra-fast CT
ÂAnatomic rather than functional



AHA/ACC Exercise Testing 

Guidelines: Recommendations for 

Exercise Testing

Diagnosis CAD 

Prognosis with symptoms/CAD

After MI

Using Ventilatory Gas Analysis

Special Groups



Scientific American 

Oct 2000

Does this patient have 
CAD??

Does this patient have 
High Risk CAD??

What is this patientõs 
life expectancy?



The ACC/AHA Guidelines for the 

Diagnostic Use of the Standard 

Exercise Test

Class I (Definitely appropriate) - Adult 

males or females (including RBBB or < 1mm 

resting ST depression) with an intermediate 

pre-test probability of coronary artery disease 

based on gender, age and symptoms (specific 

exceptions are noted under Class II and III 

below).

Class IIa (Probably appropriate) - Patients 

with vasospastic angina.



 
Age 

 
Gender 

 
Typical/Definite 
Angina Pectoris 

 
Atypical/Probable 
Angina Pectoris 

 
Non-Anginal 
Chest Pain 

 
Asymptomatic 

 
30-39 

 
Males 

 
Intermediate 

 
Intermediate 

 
low (<10%) 

 
Very low (<5%) 

30-39  
Females 

 
Intermediate 

 
Very Low (<5%) 

 
Very low 

 
Very low 

 
40-49 

 
Males 

 
High (>90%) 

 
Intermediate 

 
Intermediate 

 
low 

40-49  
Females 

 
Intermediate 

 
Low 

 
Very low 

 
Very low 

 
50-59 

 
Males 

 
High (>90%) 

 
Intermediate 

 
Intermediate 

 
Low 

 
50-59 

 
Females 

 
Intermediate 

 
Intermediate 

 
Low 

 
Very low 

 
60-69 

 
Males 

 
High 

 
Intermediate 

 
Intermediate 

 
Low 

 
60-69 

 
Females 

 
High 

 
Intermediate 

 
Intermediate 

 
Low 

 
High = >90%                 Intermediate = 10-90%                            Low = <10%                    

 Very Low = <5% 

 



Comparison of Tests for 
Diagnosis of CAD

Grouping # of 
Studies 

Total # 
Patients 

Sens Spec Predictive 
Accuracy 

Standard ET  147 24,047 68% 77% 73% 

 ET Scores  24 11,788   80% 

 Score Strategy  2 >1000 85% 92% 88% 

Thallium  Scint  59 6,038 85% 85% 85% 

SPECT  16+14 5,272 88% 72% 80% 

Adenosine SPECT  10+4 2,137 89% 80% 85% 

Exercise ECHO  58 5,000 84% 75% 80% 

Dobutamine ECHO  5 <1000 88% 84% 86% 

Dobutamine Scint  20 1014 88% 74% 81% 

Electron Beam 

Tomography (EBCT)  

16 3,683 60% 70% 65% 

 



Variable Circle response Sum

Maximal Heart Rate Less than 100 bpm = 30

100 to 129 bpm = 24

130 to 159 bpm =18

160 to 189 bpm =12

190 to 220 bpm =6

Exercise ST Depression 1- 2mm =15

> 2mm =25

Age >55 yrs =20

40 to 55 yrs = 12

Angina History Definite/Typical = 5

Probable/atypical =3

Non- cardiac pain =1

Hypercholesterolemia? Yes=5

Diabetes? Yes=5

Exercise test Occurred =3

induced Angina Reason for stopping =5

Total Score:

Males

Choose 
only one 

per 
group

<40=low prob

40-60= 
intermediate 
probability

>60=high 
probability



Positive= - 5, Negative=5

Total Score

Reason for stopping =15induced Angina (x3)

Estrogen Status

Occurred =9Exercise test

Yes=10Diabetes? (x2)

Yes=10Smoking? (x2)

Non- cardiac pain =2

Probable/atypical =6

Definite/Typical = 10Angina History (x2)

50 to 65 yrs = 15(x5)

>65 yrs =25Age

> 2mm =10Depression (x2)

1- 2mm =6Exercise ST

190 to 220 bpm =4

160 to 189 bpm =8

130 to 159 bpm =12

100 to 129 bpm = 16Rate (x4)

Less than 100 bpm = 20Maximal Heart

SumCircle responseVariable Women

Choose 
only one 

per 
group

<37=low prob

37-57= 
intermediate 
probability

>57=high 
probability



The ACC/AHA Guidelines for the Prognostic 

Use of the Standard Exercise Test

Indications for Exercise Testing to Assess Risk 

and prognosis in patients with symptoms or a prior 

history of coronary artery disease:

Class I. Should be used:
Patients undergoing initial evaluation with suspected 

or known CAD.  Specific exceptions are noted below 

in Class IIb.

Patients with suspected or known CAD previously 

evaluated with significant change in clinical status.



DUKE Treadmill Score for 
Stable CAD

METs - 5 X [mm E-I ST 
Depression] -
4 X [Treadmill Angina Index]

****** Nomogram*******
E-I = Exercise Induced



Duke Treadmill Score (uneven lines, elderly?)





ñAll-comersò prognostic score 

SCORE = (1=yes, 0=no) 

METs<5  + Age>65 + History of 

CHF + History of MI or Q wave

a=0, b=1, c=2, d=more than 2



But Can Physicians do as well as 
the Scores?

954 patients - clinical/TMT reports

Sent to 44 expert cardiologists, 40 
cardiologists and 30 internists

Scores did better than all three but 
was most similar to the experts



Key Points of Exercise Testing

ÅManual SBP measurement (? automated) 
most important for safety

ÅAdjust to clinical history (couch potatoes)

ÅNo Age predicted Heart Rate Targets

ÅThe BORG Scale of Perceived Exertion

ÅMETs not Minutes

ÅFit protocol to patient (RAMP)

ÅAvoid HV and cool down walk

ÅUse standard ECG analysis/ 3 minute 
recovery/ use scores

ÅHeart rate recovery 

ÅExpired Gas Analysis?



Symptom- Sign Limited Testing 
Endpoints ðWhen to stop!

Â Dyspnea, fatigue, chest pain

Â Systolic blood pressure drop

Â ECG--ST changes, arrhythmias

Â Physician Assessment

Â Borg Scale (17 or greater)



6

7 Very, very light

8

9 Very light

10

11 Fairly light

12

13 Somewhat hard

14

15 Hard

16

17 Very hard

18

19 Very, very hard

20



How to read an Exercise ECG

Good skin prep

PR isoelectric line

Not one beat

Three consistent complexes

Averages can help

Garbage in, garbage out

Three minute recovery 



Abnormal Exercise Test






