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Figure 5.1 400MHz IH_NMR of typical control subject urine 
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Figure 5.2 (A) 400 MHz IH-NMR spectrum of calcium oxalate kidney stone subject urine 
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The scores plots of the first five PC's were examined, but none of these PC's 

displayed a patient discriminant ability. The resultant PC 1 vs PC2 scores plot is shown in 

Figure S. S. All other PC scores plots and PCA results are given in Appendix 3. 

N 
0 
IL 

FigureS. S PC 1 vs PC2 scores plot 

3 ~~--~~--~~~~~~~~~~--.~~~~~~~~~--~~~~-

2 

0 

-1 

-2 

-3 

-4 

-5 

-5 

• • • • • 
• 

• 

-4 -3 -2 

• 

• 

• . . : 
• 

• 

-1 

PC1 

• 
• 

• 

Control 

Patient 
• .. .. . ... . ' . . ' . . ...... : • •• • • •• • .. .. .. . . . .. " . . .. -. ... .. 

• • 

• 

• 

• 

o 

• 
• 

• • 

• 

• 

2 3 

The above results indicate that the differences between patient and control subject 

spectra are smaller than other sources of variation in the data. This was expected after 

visual inspection of the spectra. As mentioned earlier, normal variation within each 

group is quite large. This being the case, it would be of great interest to identify which 

parts of the spectra , if any, are different in the two groups i.e. to establish whether the 

spectra can be used to discriminate between patients and controls. Therefore canonical 

discriminant analysis was performed on the data. 
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As mentioned earlier the separation between male and female control subjects was 

not very good. As the gender of each sample is known, this variable can be eliminated 

by analysing male and female subjects separately. Data were therefore divided into male 

and female data sets, defining patients and controls for each. Canonical discriminant 

analysis was performed on both data sets separately. Each analysis therefore gives one 

canonical variable. The SAS output is given in Appendix 6 for female subjects and 

Appendix 7 for male subjects. 

The canonical scores plots for each gender are shown in Figures 5.7 and 5.8. Plots 

also show the mean for each group (patients and controls) and a 95% confidence interval 

for each. The 95% confidence interval is calculated as the mean _ 2(standare.deviation). 

95% confidence interval 95% confidence interval 

I .. _--. ... . --........ . 
-6 -4 -2 024 

---------------------, 
• controls 

• patients 

• mean control 

• mean patients 

Figure 5.7 CVl scores for the female data set showing the mean of patient and 

control groups and their 95% confidence intervals. 
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I • __ -== .•• _. • •• 11111 • •••••• 

-6 ~ ~ 0 2 4 6 

• control 

• patients 

• mean patient 
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Figure5.8 CV I scores for the male data set showing the mean of patient and 

control groups and their 95% confidence intervals. 

This method shows excellent discrimination between patients and controls for both 

genders with much less overlapping of patients and controls than seen in the analysis 

where both genders were combined. Since the gender of the subjects are known in 

advance, this may be a better way of classifying the risk of kidney stone formation. 

Prediction of unknown samples using this model was not attempted, due to the smaller 

sample size generated by dividing the data into gender groups. Prediction should be 

attempted with a larger sample size for each gender. 

5.3 VALIDATION 

The canonical discriminant model containing both genders was validated by the 

classification of eight independent test samples into the predefined groups. The resulting 

scores for eight test samples are shown in Table 5.4 and plotted in Figure 5.9. Included 

in this plot are the 95% confidence regions for each group. These are indicated by 
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Figure 5.9 Scores plot ofCVl and CV2 including test sample scores and 95% confidence ellipses 
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