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Abstract

The exercise electrocardiogram is a commonly used non-invasive method for detection of electrocardiogram (ECG) changes secondary to
myocardial ischemia. Studies showed the importance of the patient’s motivation to reach the estimated submaximal heart rate. The purpose of
this study was to test whether the patient’s motivation is dependent on the investigator’s sex.

We included 1170 patients (in-hospital patients and out-clinic patients; 63.5% male, 36.5% female) in this study. Stress test data
(stationary bicycle with gradually increasing intensity) were collected retrospectively: patient’s age, sex, maximal power stage, ECG-
abnormalities, angina pectoris, and attending physician’s sex.

Male patients achieved a higher power stage than their female counterparts (126.5+47.7 W vs. 89.7+£30.4 W). When male patients were
supervised by a female doctor they reached higher maximum power stages (136.6+53.5 W vs. 121.6+43.3 W; p=0,001), more often the
submaximal heart rate (47.9% vs. 38.3%; p=0.02) but complained less frequent about angina pectoris (5.6% vs. 17.3%). In contrast, none of
these parameters was dependent on the attending physician’s sex in female patients.

The attending physician’s sex influences the maximum exercise ability and the incidence of complaints during bicycle stress in male patients
but not in females. We would speculate that men try to impress women with physical strength and try to dissimulate physical discomfort or pain.
This could possibly influence the validity of such non-invasive methods with exercise dependent detection of myocardial ischemia.
© 2008 Elsevier Ireland Ltd. All rights reserved.
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Table 1
Baseline and test characteristics of the study population.
All Male Female
patients patients patients
n, % 1170, 100 743, 63.5 427, 36.5
Age, years 62.5+£13.5 62.2+12.6 63,0£14,9 n.s.
Maximal power 113.1+45.8 126.5+47.7 89.7+30.4 p<0.001
stage, Watt
Angina pectoris, n, % 151, 12.9 98, 13.2 53,124 n.s.
Submaximal heart rate 626, 53.5 412,554 214,50.1 n.s.
not achieved, n, %
Submaximal heart rate 423, 36.2 261, 35.1 162,379 ns.
achieved, n, %
Maximal heart rate 121, 10.3 70, 9.4 51,11.9 n.s.

achieved, n, %

segment changes related to myocardial ischemia. However,
modern exercise testing includes also information about
exercise capacity, blood pressure response, development of
arrhythmias, and whether or not symptoms such as chest
pain develop during exercise.

From clinical practice it is largely known that the patient’s
motivation has also a big impact. No valid results can be
obtained if the patients do not want to physically stress
themselves. Studies investigated this impressionable motiva-
tion: frequent verbal encouragement (every 20—60 s) leads to
significantly greater maximum effort in a treadmill test than
when no encouragement is given or when the encouragement
is infrequent (>180 s) [1].

The influence of the tester’s gender on the test person’s
motivation has not yet been evaluated. The underlying
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hypothesis was that men try to impress females by optimal
performance while females are not influenced by the tester’s
sex.

We analyzed the records of all performed ergometer stress
tests in our Cardiology department (University hospital).
Patients are evaluated on ambulant and hospitalized basis.
All patients are tested and all results are adjusted according
to the standards for stress testing of the American Heart
Association [2] and the German Society of Cardiology [3]
and their updates. Briefly, a stationary bicycle with gradually
increasing intensity (25 W steps) was used, starting with
50 W.

Data of 1170 patients were enrolled in this study, 743 were
men (65%), 427 women (35%); 32 patients were excluded
due to incomplete data. Of the remaining 1138 patients 379
were investigated by one of three different female doctors
(33%), 759 by a male colleague (ten different; 67%)). All data
were collected retrospectively. We recorded the patient’s age,
sex, maximal power stage (number in Watt), abnormalities in
the ECG, and clinical manifestations of ischemia like angina
pectoris (defined as discomfort including pressure, heaviness,
tightness, squeezing, burning experienced in the epigastrium,
back, neck, jaw, or shoulders with or without radiation).
Standard mean and confidence intervals are reported and an
unpaired Student’s #-test was used to compare the data. All
patients were randomly treated by a male or female doctor.
The patients in all groups are considered to be equally
distributed.

The test characteristics of the study population are sum-
marized in Table 1.
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Fig. 1. Maximal power stage in Watt (male patients: grey; female patients: black). A: Significant difference between men and women with the higher achieved
power by men. B: Men reach a higher maximum power stage if they are supervised by a female doctor (p<0,001). In female patients the maximal power stage is

independent of the investigator’s sex.
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