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Abstract 

 

Background: Cardiac Rehabilitation at Southport and Ormskirk NHS Trust 

has been in operation since 1998 and is carried out on two different sites. The 

latter has a very small exercise area and at this site the Chester Step Test 

(CST) is used to measure changes in exercise capacity after an eight week 

exercise programme and also to prescribe exercise for that patient. The 

former site has a much larger exercise area and historically has always used 

the incremental shuttle walk test (ISWT) for the same purpose.  At both sites a 

practice test has not been routinely used to familiarise the patient with the test 

although anecdotally this seemed to show a difference in results. The results 

of performing a practice test would be analysed to look at the reliability. 

 

Objective: To evaluate the reliability of the Incremental Shuttle Walk Test 

(ISWT) and the Chester Step Test (CST). To compare results from the 

Incremental Shuttle Walk Test (ISWT) and the Chester Step Test (CST) as 

measures of change in exercise capacity in patients following an 8-week, 

hospital-based cardiac rehabilitation exercise programme.  

 

Setting: Gymnasia at Southport & Ormskirk NHS Trust. 

 

Methods: 33 subjects (26 males and 7 females, mean age 57.3) attended an 

8-week cardiac rehabilitation exercise programme. All were assessed using 

ISWT and CST on three separate occasions: firstly at the patient assessment 

   



appointment prior to attendance at the programme, secondly on 

commencement of the programme (within one week of the first test) and 

thirdly during the final session of the programme. Both ISWT and CST tests 

were performed on the same day with a rest period of at least 20 minutes 

between them, to allow the heart rate to return to normal. The patients were 

taken to either 80% of their maximum heart rate or RPE 15. The ISWT 

distance walked in metres was measured. The CST measures predicted 

VO2max which was worked out by plotting the heart rates on the appropriate 

graph. 

 

Results: The results demonstrated the ISWT showed an element of learning, 

there was a difference between the practice test and that carried out on the 

first session of the cardiac rehabilitation exercise programme. The difference 

between the practice test and the final test carried out after the eight week 

programme was 125.2m, and between the baseline test and final test was 

74.3m, there was therefore an increase of 50.9m within one week. The CST 

did not show the same element of learning and the results from the two tests 

carried out within one week did not show a significant difference.  

 The results also showed that the ISWT and the CST showed no significant 

difference in the percentage increase of parameters measured between the 

two tests. ISWT showed mean improvement of 21.3% whilst CST showed a 

mean improvement of 24.7%. The O2 Pulse showed a difference between the 

two tests, it did not improve in the ISWT but did in the CST. 

 

   



Conclusion: The ISWT requires a practice test to familiarise the participant 

with the running of the test whereas the CST does not. The ISWT and CST, in 

this study, showed no significant difference between the two tests in 

percentage increase of meters (ISWT) and predicted VO2max (CST) measured 

and could be used on the two different sites to show changes in exercise 

capacity. The Patients preferred the ISWT. 

 

Relevance to practice: The CST can be used where space and/or time are 

limited. A practice test at the assessment to attend the cardiac rehabilitation 

would be performed for the ISWT to familiarise the patients with the test but 

not for the CST. 

 

Key words: rating of perceived exertion; heart rate 

Abbreviations: ISWT incremental shuttle walk test, CST Chester Step Test 

 

   



Glossary 
 
ACE inhibitors Angiotensin converting enzyme inhibitor reduces peripheral 

vascular resistance via blockage of the angiotensin converting enzyme. This 

action reduces the myocardial oxygen consumption, thereby improving 

cardiac output and moderating left ventricular and vascular hypertrophy. 

Aerobic In the presence of oxygen 

Angina Pain in the chest, neck, arm or jaw produced by lack of oxygen to the 

heart muscle not causing permanent damage 

Aortic valve replacement (AVR) Valve surgery to replace the valve that 

separates the aorta from the left ventricle 

Atrial fibrillation Irregular heart beat affecting the atria 

Beta-blocker Drug that blocks the action of adrenalin to help keep heart rate 

and blood pressure down 

Blood pressure The pressure exerted laterally on the walls of the blood 

vessels 

Borg scale A scale for the rating of perceived exertion 

Cardiac output The total volume of blood pumped by the ventricle per 

minute, or simply the product of heart rate (HR) and stroke volume (SV). 
Coronary artery bypass graft (CABG) Operation that bypasses blocked 

coronary arteries 

Coronary heart disease Coronary heart disease (or coronary artery disease) 

is a narrowing of the small blood vessels that supply blood and oxygen to the 

heart (coronary arteries). Coronary disease usually results from the build-up 

of fatty material and plaque (atherosclerosis) 

Diastolic blood pressure The lower pressure produced by the ventricular 

diastole (contraction) 

Glycerine tri nitrate (GTN) medication taken under the tongue/on the gums 

causing dilation of the blood vessels 

Heart rate Number of ventricular beats per minute 

Hypotension Abnormally low blood pressure (resting <95mmHg systolic) 

Ischaemia Localized tissue anaemia due to obstruction of the inflow of 

arterial blood (as by the narrowing of arteries by spasm or disease) 



Karvonen formula method of working out a THR 

Musculoskeletal Relating to or involving the muscles and the skeleton. 
Myocardial Of or relating to the myocardium 

Myocardial infarction (MI) damage done to the heart muscle usually due to a 

blocked coronary artery also known as a heart attack 

Myocardium The heart muscle 

O2 pulse An indirect index of combined cardiopulmonary oxygen transport 

PCI Percutaneous coronary intervention involves passing a catheter into the 

coronary arteries to widen the artery by a balloon +/- stents 

Rating of perceived exertion The act of detecting and interpreting 

sensations from the body during physical exertion 

Silent angina Lack of oxygen to the heart muscle with no pain  

Statin Medication prescribed to lower cholesterol 

Stroke volume Volume of blood ejected into the aorta with each heartbeat 

Systolic blood pressure The higher pressure produced by the ventricular 

systole (contraction) 

Tachycardia Abnormally fast heart rate at rest (>100 beats per minute) 

THR Target heart rate usually set to gain most benefit from the exercise 

programme 

VO2max Maximal oxygen consumption 

VO2peak Peak oxygen consumption 

 

 

 


