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Abstract:
Background: The exercise ECG has a role in articulating the clinical history through stimulating symptoms 
such as chest pain (which is the most common presenting complaint indicating coronary artery disease and 
is seen frequently by primary care physicians) and breathlessness, and prompting additional details about 
their symptoms so it can  facilitate communication between patient and clinician  as the evaluation of chest 
pain can be very difficult since it is possible to have a normal resting ECG with considerable narrowing of 
the coronary arteries. 
Objectives: This study sought to assess the roles of preparation for treadmill and the frequency of inconclusive 
result.
 Methods: The study sample consisted of persons of all ages and both sexes attending the exercise units 
during the study period in Mosul city, Iraq were included in the research and the collection of cases started 
from the 1st of January 2012 to 1st of June 2012.  
Results: The present study included a sample of 593 patients during the study period. The mean age of 
patients was 49±9 years. Mean age of males patients (48.7±9 years) compared with the females’ mean 
age (50.3±8 years) (p=0.000). The percentage of unprepared group for testing in the present study sample 
were 23.1%, a condition that was significantly associated with inconclusive result in general (p=0.000) and 
incomplete result in specific (p=0.001). On the other hand, 67.9% of patients were well prepared. 
Conclusion: It was concluded that patients must be well prepared for exercise tolerance test. They should not 
only know the purpose of the test, but also signs and symptoms that indicate the test should be stopped.  
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Introduction:

Heart disease is the second leading condition among patient 
attending the family physicians clinic (1, 2). The exercise 
electrocardiography (ECG) is usually the first initial non-
invasive stress test, easy to perform, widely available and safe 
measure for patients with known or suspected cardiovascular 
disease (CVD) who are able to exercise and have a normal 
baseline ECG ( 3, 4, 5,6).Cardiovascular exercise stress testing 
was first noticed by Feil and Seigel in 1928; they reported S-T 
and T changes following exercise, it was introduce next to a 
standardized exercise protocol to assess functional capacity 
and hemodynamic response (7, 8, 9, 10,11). The following 
preparation steps are needed for conducting the treadmill test, 
first of all preparation was the instruction (12, 13, 14, 15)
Avoid all caffeine containing products 24 hours before the 
test.
Do not do any exercise or hard physical activity at least 12 
hours before testing, and get a good night’s sleep. 

Do not eat anything after midnight.
Do not smoke or use any tobacco after midnight.
Alcohol should not be consumed within 12 hours of the test.
Bring a list of the current medicine used.
Arrive 20 minutes prior to the test.
Wear loose comfortable clothing and comfortable walking 
shoes. 
Avoid wearing necklaces or clothing with metal on it (metal 
buttons, sequins, brooches, etc.). 
Prohibit drink anything within four hours of the test; medicine 
can be taken with a sip of water.
 Second preparation was clinical preparation, A detailed 
explanation of the testing procedure should be given by a 
specialist physician to the patient outlining risks and possible 
complications. A brief history and physical examination 
should be done to rule out contraindications of test or to detect 
important clinical signs. A standard resting 12-lead ECG 
should be obtained 16,17().
 A third preparation was the skin Preparation. The interface 
between the skin and the electrode must be optimal, The areas 
where electrodes will be applied should be shaved with a 
battery-operated trimming device, to decrease the incidence 
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of abrasions, or with a standard razor. No bath or shower with 
soaps or other moisturizers prior to the test. No powder or talc 
should be applied to the skin Alcohol-saturated gauze should 
be used to clean and remove oil from the skin (18,19). 
Aim of the Study: The present study aims to assess the methods 
of treadmill preparation and demonstrate the frequency of 
inconclusive result with causes of premature termination of 
the exercise tolerance test (ETT). 
  
Patients and methods: 
The study sample consisted of persons of all ages and both 
sexes attending Mosul cardiac center during the study period. 
Such patients were assessed by specialist in the cardiac unit 
by taking clinical history and examination to reveal drug 
history and presence of associated diseases. Consequently, 
fitness for the test was decided. Appointment was determined 
for patients who were not contraindicated for the ETT. At 
the same time, instructions about preparation for ETT were 
delivered to patients in a special printed form. Patients were 
also informed about safety of the test. On the day of ETT, 
patients were re-examined by the in-charge physician in ETT 
room. At this stage, patients are interviewed by the researcher 
to collect the required data and assess patients’ preparation. 
Results of ETT are recorded and evaluated by the specialist 
whether conclusive (positive or negative for ischemia) or 
inconclusive (equivocal or incomplete). In addition, causes 
that indicated discontinuation of EST was recorded according 
to the specialist’s decision.  Preparation for exercise tolerance 
test (ETT) included preparation of ETT room, preparation 
of patients and technicians’ preparation. In the current study, 
only the preparation of patients was assessed. Preparation was 
assessed for each patient by recording the following criteria 
(table A).

Table(A) : Assessing patients’ preparation
Patients’ preparation

1. Fasting

2. Mid-night cessation of smoking

3. Cessation of drug

4. Avoidance of physical efforts

5. Avoidance of soap bathing

6. Avoidance of powder usage

7. Safety awareness

Total scores

Percent from total
 Each criteria was scored as (1) if present and (0) if absent. 
Then, total score of each patient was summed and recorded as 
a percent (%). The final score was assessed according to the 
table(B).

Table(B): Preparation score of studied sample 
Preparation state Preparation score

Excellent 90% and more

Good 70%-89%

Moderate 45%-69%

Bad 10%-44%

Not prepared < 10%

Statistical Analysis: The obtained data were processed by 
applying SPSS impacted program version 17. P-value was 
considered statistically significant if its value was ≤ 0.05.

Results:

Figure (1): Score of patients’ preparation foe ETT

Table (1): Preparation status according to sex

p-value
TotalPreparedNot prepared

 Gender
 %No.(%)No.%No.

0.000

57.334062.7286 39.454 Male

42.7253 37.317060.683 Female

10059376.9456 23.1137Total

Table (2): Preparation status according to educational 
level

value-p
TotalPreparedNot prepared

Education
% No.%  No.%No.

0.036

19.711718.082 25.535Illiterate

33.219732.414835.849Primary

19.111321.39711.716Secondary

28.016628.3129 27.037High

10059376.945623.1137Total
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Table (3): Methods of preparation status according to results of ETT

p-value
Total sampleInconclusive ResultConclusive Result

Methods of preparation
%No.%No.%No.

0.00020.4 12122.32777.794Fasting

0.04--118
(32.6)---41

(34.7)---77
(65.3)Cessation of drug*  (n=362)

0.0370.041536.415163.6264Avoidance of physical efforts

0.000100.059339.123260.8361Total

Figure (2): Results of ETT of study sample

percentage of unprepared patients was significantly higher 
among females than males’ patients (p=0.000). Proportion of 
prepared patients among illiterate was 18.0% and significantly 
raised to 21.3% among patients with secondary level of 
education (p=0.004).  Inconclusive result has been reported to 
occur in about 39.1% of studied sample. It was an independent 
modifiable predictor of poor cardiac outcome which limit 
the utility of the ETT. Further testing after an inconclusive 
ETT should be used to improve the diagnostic accuracy for 
detecting CHD and enhancing risk assessment.

Table(4): Preparation status according to results of ETT

Results of ETT

 Not
prepared Prepared Total

p-value

 No. % No. % No. %

 Total conclusive
Results  56 40.9  305 66.8  361 60.9

0.001 Total
 Inconclusive

Results
 81 59.1 151 33.2  232 39.1

Total 137 23.1 456 76.9 593 100.

Table (5): Causes of premature termination of ETT
 

Incomplete ETT Causes of premature termination
of ETT   Percent Frequency

41.571Subjective (stopped on request)

21.637Ataxia

16.929SVT

9.416Angina

3.56 Dyspnea

1.83Hypotension

5.39Others

100.0171 Total

Discussion:
The present study shows that males below fifty years old were 
referred to ETT more frequently than females of the same age 
group. While at older age, female patients were examined 
more frequently (p < 0.05). This might be due to the fact that 
the incidence of ischemic heart disease usually increasing by 
advancing age (20, 21, 22, 23). About three quarters of the 
referred cases were at age 40-60 years this might be due to 
excessive awareness for the chest pain or might be a silent 
myocardial infarction that occur in older age patients were 
already diagnosed from other clinical presentation. Well-
preparation for ETT was recorded in male more than females 
and educated patients more than illiterates regardless their 
residence. Twenty percent of sample (20.4%) was fasting before 
testing and they constituted only 11.6% of incomplete results 
(p=0.000). A study achieved by Channer(24) in 2008 compared 
different dietary constituents and their effect on the chest pain 
threshold in 14 patients between 41–73 years of age. He found 
that impaired effort tolerance and a lower chest pain threshold 
recorded more after high calorie containing liquid meals. Meals 
rich in carbohydrate have greater effects than meals where the 
majority of calories are derived from fat. He concluded that 
patients should be advised to avoid ETT at least in the first 
30 minutes after eating. Moreover, MacDonald(25) et al in 



Vol.58, No.3, 2016J Fac Med Baghdad 253

Assessment of Treadmill Exercise Test  Preparation in Mosul Cardiac Center          Zahraa H. Ismaeel AL-Ridhwany 

1997 found that onset of chest pain during ETT occurs earlier 
after a high carbohydrate meal than in the fasted state despite 
similar hemodynamic adjustments. While a high fat meal does 
not affect exercise time. A meta-analytic approach to examine 
the effects of caffeine ingestion on ratings of performance of 
ETT reviewed twenty-one studies found that caffeine 
reduced ETT performance by 5.6% (95% CI was -4.5% to 
-6.7%)(26, 27).  Although the current study cannot prove the 
association of smoking with accomplishing ETT, a study by 
Yamaji in japan 2012 concluded that exercise performance was 
improved by the 7 days of smoking abstinence. They stated 
that smoking status should be considered in the evaluation of 
physical fitness data (28, 29). The present study confirmed 
a significant association between change in physical activity 
habits and cardiorespiratory suitability for ETT (p=0.03). such 
result agrees with research studying effects of physical activity 
on exercise tests and respiratory function by Addy et al in 
2003. The later authors found that being habitually active and 
without recent strenuous physical activities were associated 
with better cardiorespiratory fitness for ETT in both men and 
women (30, 31,32).

Conclusion: 
It was concluded that patients must be well prepared for ETT. 
They should not only know the purpose of the test, but also 
signs and symptoms that indicate the test should be stopped. 
Physicians, nurses, and ECG technicians can ensure patient 
safety by encouraging them to immediately communicate 
discomfort at any time during the treadmill test.
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