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Chapter 5 

Results 

 

5.1 Basic Demographic data 

40 patients were recruited to the study, of which 33 completed the testing 

sessions and the cardiac rehabilitation programmes. The others were 

prevented from completing either due to ill health or they did not attend 

enough exercise sessions. Three patients were not able to complete the first 

level of the CST. Of those who completed 7 were female 26 were male. Table 

5.1 shows the descriptive statistics of the subjects. 

 

Table 5.1 Characteristics of the Subjects 

 Mean Standard deviation 

Age (yrs) 57.3 11.54 

Height (M) 1.59 0.1 

Weight (Kg) 72 18.03 

 

The results section is divided into two parts first the reliability of the tests is 

presented, then the difference between the two tests.  

Practice test (PT) at assessment 

Baseline test (BT) on day one of the programme within one week of practice 

Follow up at 8 weeks (FUT8) on the last day of the eight week cardiac 

rehabilitation programme 

 

   



 

 

5.2 Summary 

Table 5.2 shows a summary of the results of the walking and step tests done 

by 33 participants who had been referred to the cardiac rehabilitation 

programme at Southport and Ormskirk NHS Trust.  Each participant 

completed both tests; end heart rate and RPE were recorded. 

 

Table 5.2 Summary of the results of both the ISWT and the CST 

 Practice Test (PT) Baseline (BT) Follow up at 8 
weeks (FUT8) 

ISWT 
distance 
walked (m) 

298.5 349.4 423.7 

Max Mets 
attained 

3 3.3 3.6 

Heart rate 96 99 102 

RPE 13.3 13.1 13.8 

O2 pulse 0.12 0.12 0.12 

CST 
estimated 
VO2 max 
(mls/kg/min) 

28.9 28.9 36.8 

Estimated max 
Mets 

8 8 10.5 

Max Mets 
attained 

3.8 3.8 5.2 

Heart rate (HR) 104 107 109 

RPE 12.9  13.1 13.9 

O2 pulse 0.13 0.13 0.17 

 

 

 

   



Mean (standard deviation) distances for the three ISWTs were PT = 298.5m, 

BT = 349.4 and FUT8 = 423.7. 

The mean difference between Test 1 and Test 2 was 50.9m. Following 

rehabilitation, there was a significant increase in the distance walked; the 

mean difference between the second ISWT and the post rehabilitation ISWT 

was 74.2m. 

Maximum Mets attained increased from 3.3 at baseline to 3.6 at 8 weeks but 

there was an increase of 0.3 Mets from practice to baseline. 

The CST there was no difference between the practice and baseline 

assessment but an increase of 7.9 mls/kg/ estimated VO2max between baseline 

and following the 8 week programme. 

 
5.3 Reliability 
 
Table 5.3 Reliability of the ISWT between practice test and baseline test 

 Difference between 
PT and BT 

% Change Bias + 95%LoA 

ISWT distance 
walked (m) 

50.9 17 50.91 + 188.28m 

HR +3 3.1  

RPE -0.2 -1.5                          

Est. O2 Pulse 0 0  

 

There was a difference of 50.9m in the ISWT between PT and BT. 

 

 

 

   



 

Table 5.4 Reliability of the CST between practice test and baseline test 

 Difference between 
PT and BT 

%change Bias + 95%LoA 

CST estimated 
VO2 max 

0 0 0.03 + 1.34 
mlsO2/kg/min 

HR 3 2.9  

RPE 0.2 1.6  

Est. O2 Pulse -0.01 -0.04  

 

There was no difference in the CST estimated VO2max between PT and BT. 

 

 

Table 5.5 Results of the tests measured at the Practice test (PT) and the 
Baseline test (BT) 
 
 PT BT %difference P value 

ISWT (m) 298.5 + 99.1 349.4+ 122 17% 0.005 

CST 
mls/kg/min 

28.94 + 7.97 28.90 + 7.78 -1% 0.801 

 

Between PT and BT, which were conducted within a week of each other, there 

was no significant difference in the results from the CST (1% decrease) p = 

0.801 although participants undertaking the ISWT showed a significant (p = 

0.0005) improvement from  298.5 + 99.1m on the initial test to 349.4+ 122m 

on the subsequent test, a difference of 17%.  

The mean increase in distance in the ISWT was 50.9 meters ± 96.1 (17%) 

therefore statistically different (t = -3.04, p = 0.005). 

   



The CST mean decrease in predicted VO2 max was 0.03 ± 0.68 (1% difference) 

therefore not statistically different (t = 0.255, p=0.801)  

  

The test – retest reliability of the ISWT and the CST was analysed using the 

method recommended by Altman & Bland (1986). The calculated mean 

difference between the repeated measurements for the ISWT was 50.91+ 

188.28m and the CST was 0.03 + 1.34 mlsO2/kg/min.  There was no 

significant difference with the CST but there was with the ISWT.  The mean 

difference for the CST was non significant therefore there was no systemic 

bias between the two repeated measurements for this test. The 95% limits of 

agreement were also calculated for both tests by using the equation mean 

difference +/- 1.96 S.D. The second value on the LoA is the worst possible 

scenario a patient would achieve. 

 

Comparison of the O2 pulse showed that there is no difference at each of the 

three tests for the ISWT but with the CST there was a difference between the 

first (BT) and final (FUT8) and the baseline test (BT) and the final test.  

 

Table 5.6 Peak RPE at completion of practice and baseline tests 

 PT BT % change P value 

ISWT RPE 13.33 + 0.82 13.12 + 0.74 -1.6% 0.147 

CST RPE 12.91 + 1.1 13.15 + 1.0 1.9% 0.211 

 

   



The RPE at completion of the practice and first test were not statistically or 

clinically different (ISWT p = 0.147, CST p=0.211) indicating the change in 

distance walked in the ISWT was due to familiarisation not motivation. 

 

Table 5.7 Peak heart rate (bpm) at completion of practice and baseline test 

 PT BT % change P value 

ISWT HR 96 99 3.2% 0.044 

CST HR 104 107 2.2% 0.000 

 

The peak heart rates reached in the practice and first tests were statistically 

significant (ISWT p = 0.044, CST p=0.000) but not clinically significant 

indicating the change in distance walked in the ISWT was due to 

familiarisation not motivation. 

 

 

5.4 Comparability of the two tests 

The parameters measured in the CST were aerobic capacity in mlsO2/kg/min 

and in the ISWT metres walked.  

The criterion used to terminate the two tests was the same as that outlined 

above.  

Below the table outlines the reason in this study for termination of the tests. In 

the column marked ‘Other’ this includes reasons for stopping such as the 

participants request to stop or inability to keep up with the speed of the tests  

 

 

   



 

 

Table 5.8 Table to show reason for termination of tests and percentage of 

participants in each group 

 

 Target Heart 
Rate reached 

RPE 15 Other 

ISWT 64% 20% 16% 

CST 73% 22% 5% 

 

 

Table 5.9 Summary of the distance walked (ISWT) and predicted 

mlsO2/kg/min (CST) of the two tests and measured at the first and final 

sessions of the eight week cardiac exercise rehabilitation programme 

 

 

 BT FUT8 %difference P value 

ISWT(m) 

 

349.4+ 122 423.7+ 122 21.3% 0.00 

CST 

(mls/kg/min) 

29.5 + 7.8 36.8 + 9 24.7% 0.00 

 

Positive improvements through exercise training were observed in both the 

ISWT (21.3%) and CST (24.7%) which were significantly different (p = 0.00 in 

both).  

   



 

5.5 Comparison of the percentage change between the CST and ISWT 

Comparison of the two tests was conducted by comparing the percentage 

change in distance or predicted aerobic capacity via a paired t-test. 

 

The ISWT mean increase in distance was 74.2meters ± 55.7 following an 8 

week exercise programme, improving the distance covered by 21.3 % 

therefore statistically different (t = 7.7 , p = 0.00 ).  

The CST mean increase in aerobic capacity was 7.3 ± 2.9mls/kg/min following 

an 8 week exercise programme, improvement of 24.7% therefore statistically 

different (t = -14.4, p = 0.00 ). 

 

 
 
 
Table 5.10 Comparison of the percentage change between the ISWT and                     
                 CST 
 

 ISWT  CST p value 

% change 24.8 ± 21.6 21.3 ± 11 0.73 

 

 

Although both tests showed a significant difference between trial 2 and trial 3 

individually as would be expected following an eight week exercise 

programme, when comparing whether there was a difference between the 

ISWT and the CST there was not a significant difference between the % 

change p = 0.73. 

 

   



5.6 O2 Pulse 

Comparison of the change in O2 Pulse between the baseline test and final test 

with a paired t-test indicated there was a significant difference between the 

ISWT and the CST p=0.001   

The baseline test O2 Pulse in the ISWT had a mean value of 0.12 + 0.04 and 

the CST 1.14 + 0.04. 

 

5.7 Preference between the two tests 

Patient preference was determined by the response to a questionnaire 

administered by a technical instructor. 24 out of the 33 participants preferred 

the ISWT. There were no patients who had “no preference”. 

Preference of tests

73%

27%

ISWT
CST

 

Figure 5.1 Graph to indicate test preference 

 

 

 

   




