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APPENDIX A

Patient information and data records

Subject No. Abutment teeth No. Gender Age (yrs.)

2 35, 37 female 28.3
3 45, 47 male 25.8
4 45, 47 female 21

5 35,37 male 25.8
6 35,37 female 20.9
8 45, 47 male 20.6
9 35,37 male 21.7
10 45, 47 male 21

11 45, 47 male 20.8
13 35,37 female 18

14 35, 37 male 21

15 35, 37 female 21.8
16 35, 37 male 29.9
17 35, 37 male 20.8
18 35,37 male 21

19 45, 47 male 23.4
21 45, 47 male 27.2
22 35,37 male 24.8
24 45, 47 female 20.1
25 45,47 female 22.1
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Pulpal blood flow (P.U.) recorded from premolar abutments in Group I (eugenol) after

subtraction values from white card (6.4522)

Subjects | Before | After Buccal | Complete
No. LA LA prep prep Cord 1 day | 7days
3 4.11 4.27 4.66 4.72 5.21 533 4.57
5 3.36 0.37 12.49 7.88 4.52 5.33 4.05
9 1.90 2.94 4.53 0.82 1.94 2.55 5.95
11 1.58 2.82 1.26 1.59 1.12 11.71 2.34
13 4.09 1.18 6.47 2.55 5.02 3.57 14.11
15 3.30 4.77 8.95 4.65 1.22 7.84 5.26
17 8.78 2.15 9.87 6.27 9.42 542 3.73
19 2.70 0.52 5.49 7.30 8.94 6.49 4.24
21 1.53 0.23 3.57 4.51 8.99 4.84 6.33
25 2.90 241 1.78 7.74 1.07 5.11 5.56
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Pulpal blood flow (P.U.) recorded from premeolar abutments in Group II (non-eugenol)

after subtraction values from white card (6.4522)

Subjects | Before | After Buccal | Complete
No. LA LA prep prep Cord 1 day | 7days
2 0.71 0.44 2.11 0.75 0.00 5.62 1.90
4 1.91 0.85 237 5.98 9.61 14.63 5.71
6 1.51 247 4.25 2.53 1.95 1.86 14.55
8 0.92 1.05 9.63 3.50 1.99 2.15 5.70
10 1.92 2.09 2.63 0.77 3.95 2.39 3.03
14 0.51 0.15 4.35 0.33 1.59 2.56 1.50
16 1.22 2.21 8.02 3.24 0.67 5.72 7.31
18 5.05 4.49 7.58 4.15 3.93 3.39 4.78
22 0.64 0.18 1.11 3.91 0.98 2.92 8.18
24 4.06 1.78 8.11 2.76 1.83 231 6.38
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Pulpal blood flow (P.U.) recorded from meolar abutments in Group I (eugenol) after

subtraction values from white card (6.4522)

Subjects | Before | After Buccal | Complete

No. LA LA prep prep Cord 1 day | 7 days
3 6.50 2.65 5.09 3.79 11.65 | 13.53 13.55
5 1.81 2.15 9.43 9.13 2890 | 11.48 | 15.53
9 1.43 2.13 6.06 7.08 14.26 | 13.37 2.57
11 11.31 4.45 4.51 3.89 7.90 12.98 9.05
13 3.16 0.63 5.24 221 4.27 2.15 4.61
15 4.17 7.89 7.67 1.63 4.33 3.86 4.57
17 0.00 0.00 1.48 8.73 6.69 6.11 9.80
19 1.62 4.49 8.37 8.43 1.46 5.54 3.77
21 7.51 4.99 16.18 6.00 4.46 5.83 1.73
25 4.39 3.45 431 6.51 3.02 5.61 4.64
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Pulpal blood flow (P.U.) recorded from meolar abutments in Group II (non-eugenol)

after subtraction values from white card (6.4522)

Subjects | Before | After Buccal | Complete

No. LA LA prep prep Cord 1 day | 7 days
2 0.32 0.22 4.67 292 8.41 1.48 0.97
4 2.19 0.17 7.22 9.27 1.49 1.64 8.26
6 2.46 0.52 1.47 4.86 5.27 7.40 11.68
8 245 2.87 8.81 6.81 3.77 10.24 8.33
10 1.70 3.15 7.83 9.89 3.16 5.25 1.80
14 1.63 1.27 8.37 3.53 7.73 1.49 5.77
16 4.32 5.05 7.27 5.32 5.01 5.19 4.01
18 2.69 2.18 3.01 1.67 5.32 9.36 3.84
22 222 1.95 4.49 2.69 2.67 6.01 16.57
24 1.32 1.99 5.04 3.28 1.71 9.91 7.91
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Pulpal blood flow (P.U.) recorded from un-operated premolar under the same

conditions as in abutments after subtraction values from white card (6.4522).

Subjects | Before | After Buccal | Complete
No. LA LA prep prep Cord 1 day | 7 days
21 0.52 2.18 1.95 2.86 4.61 1.70 0.86
24 1.63 1.20 2.84 2.93 1.01 2.51 2.82
25 3.53 3.05 2.59 1.37 1.80 1.30 2.40
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Adjusted pulpal blood flow in premolar abutments Group I (eugenol).

Subject No. Complete prep 1 day 7 days
3 100 112.93 96.82

5 100 67.63 51.38

9 100 311.54 727.29
11 100 737.36 147.24
13 100 140.03 553.72
15 100 168.63 113.12
17 100 86.44 59.48
19 100 88.90 58.07
21 100 107.32 140.37
25 100 66.01 71.83
mean 100 127.72 92.29
S.D. 76.55 38.03
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Adjusted pulpal blood flow in premolar abutments Group II (non-eugenol).

Subject No. Complete prep 1 day 7 days
2 100 751.24 253.78

4 100 244.70 95.48

6 100 73.49 575.51

8 100 61.40 162.90
10 100 310.99 394.35
14 100 780.29 456.92
16 100 176.60 225.70
18 100 81.68 115.19
22 100 74.67 209.27
24 100 83.68 231.26
mean 100 138.40 238.32
S.D. 94.84 119.73
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Adjusted pulpal blood flow in melar abutments Group I (eugenol).

Subject No. Complete prep 1 day 7 days
3 100 357.14 357.67
5 100 125.75 170.12
9 100 188.87 36.28
11 100 333.81 232.72
13 100 97.28 208.71
15 100 236.99 280.61
17 100 69.98 112.26
19 100 65.71 4471
21 100 97.17 28.81
25 100 86.17 71.27
mean 100 142.02 154.31
S.D. 102.61 114.03
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Adjusted pulpal blood flow in melar abutments Group II (non-eugenol).

Subject No. Complete prep 1 day 7 days
2 100 50.65 33.17
4 100 17.67 89.10
6 100 152.29 240.39
8 100 150.38 122.33
10 100 53.07 18.18
14 100 42.17 163.50
16 100 97.56 75.37
18 100 561.09 230.11
22 100 223.52 616.41
24 100 302.27 241.25

mean 100 121.06 134.82
S.D. 95.01 88.10

84



Statistical Analysis

Statistical analysis by Sigmaplot® software (version 12, Systat Software Inc., San Jose,
CA, USA)
Paired t-test: Before local anesthesia and after local anesthesia

Normality Test (Shapiro-Wilk) Passed (P = 0.060)

Treatment Name N Missing Mean StdDev SEM
Before LA 43 1 2.623 1.889 0.291
After LA 43 0 2230 1.729 0.264
Difference 43 1 0.446 1.844 0.285

t=1.567 with 41 degrees of freedom.

95 percent two-tailed confidence interval for difference of means: -0.129 to 1.020
Two-tailed P-value = 0.125

The change that occurred with the treatment is not great enough to exclude the
possibility that the difference is due to chance (P = 0.125)

One-tailed P-value = 0.0624

The sample mean of treatment Before LA does not exceed the sample mean of the
treatment After LA by an amount great enough to exclude the possibility that the
difference is due to random sampling variability. The hypothesis that the population
mean of treatment After LA 1s greater than or equal to the population mean of treatment
Before LA cannot be rejected. (P = 0.125)

Power of performed two-tailed test with alpha = 0.050: 0.334

The power of the performed test (0.334) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one
actually exists. Negative results should be interpreted cautiously.

Power of performed one-tailed test with alpha = 0.050: 0.459

The power of the performed test (0.459) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one

actually exists. Negative results should be interpreted cautiously.

85



Paired t-test: Before local anesthesia and after local anesthesia in premolar
Normality Test (Shapiro-Wilk) Failed (P <0.050)

Test execution ended by user request, Signed Rank Test begun

Wilcoxon Signed Rank Test Wednesday, August 17, 2016, 8:26:15 PM

Data source: Data 1 in Notebook1

Group N Missing Median 25% 75%
Before LA 23 0 1.908 1.218 3.528
After LA 23 0 2.088 0.518 2.818

W=-92.000 T+=92.000 T-=-184.000

Z-Statistic (based on positive ranks) = -1.399

(P=0.166)

The change that occurred with the treatment is not great enough to exclude the

possibility that it is due to chance (P = 0.166).
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Paired t-test: Before local anesthesia and after local anesthesia in molar

Normality Test (Shapiro-Wilk) Passed (P = 0.269)

Treatment Name N Missing Mean StdDev SEM
Before LA 20 0 3.158 2.681 0.599
After LA 20 0 2.608 2.019 0.452
Difference 20 0 0.550 2.337 0.523

t=1.053 with 19 degrees of freedom.

95 percent two-tailed confidence interval for difference of means: -0.544 to 1.644
Two-tailed P-value = 0.306

The change that occurred with the treatment is not great enough to exclude the
possibility that the difference is due to chance (P = 0.306)

One-tailed P-value = 0.153

The sample mean of treatment Before LA does not exceed the sample mean of the
treatment After LA by an amount great enough to exclude the possibility that the
difference is due to random sampling variability. The hypothesis that the population
mean of treatment After LA is greater than or equal to the population mean of treatment
Before LA cannot be rejected. (P =0.306)

Power of performed two-tailed test with alpha = 0.050: 0.170

The power of the performed test (0.170) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one
actually exists. Negative results should be interpreted cautiously.

Power of performed one-tailed test with alpha = 0.050: 0.265

The power of the performed test (0.265) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one

actually exists. Negative results should be interpreted cautiously.
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Paired t-test: Buccal preparation and complete preparation
Normality Test (Shapiro-Wilk) Passed (P = 0.239)

Treatment Name N Missing Mean StdDev SEM
Buccal prep 40 1 5.628 2.838 0.454
Complete prep 40 0 4.588 2.642 0.418
Difference 40 1 1.076 3.208 0.514

t=2.095 with 38 degrees of freedom.

95 percent two-tailed confidence interval for difference of means: 0.0363 to 2.116
Two-tailed P-value = 0.0429

The change that occurred with the treatment is greater than would be expected by
chance; there is a statistically significant change (P = 0.043)

One-tailed P-value = 0.0214

The sample mean of treatment buccal prep exceeds the sample mean of treatment com
prep by an amount that is greater than would be expected by chance, rejecting the
hypothesis that the population mean of treatment com prep is greater than or equal to
the population mean of treatment buccal prep. (P = 0.043)

Power of performed two-tailed test with alpha = 0.050: 0.533

Power of performed one-tailed test with alpha = 0.050: 0.660
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Paired t-test: Buccal preparation and complete preparation in premolar

Normality Test (Shapiro-Wilk) Passed (P =0.126)

Treatment Name N Missing Mean StdDev SEM
Buccal prep 20 0 5.459 3.278 0.733
Complete prep 20 0 3.795 2.367 0.529
Difference 20 0 1.664 3.343 0.748

t=2.226 with 19 degrees of freedom.

95 percent two-tailed confidence interval for difference of means: 0.0993 to 3.229
Two-tailed P-value = 0.0383

The change that occurred with the treatment is greater than would be expected by
chance; there is a statistically significant change (P = 0.038)

One-tailed P-value = 0.0192

The sample mean of treatment buccal prep exceeds the sample mean of treatment com
prep by an amount that is greater than would be expected by chance, rejecting the
hypothesis that the population mean of treatment com prep is greater than or equal to
the population mean of treatment buccal prep. (P = 0.038)

Power of performed two-tailed test with alpha = 0.050: 0.561

Power of performed one-tailed test with alpha = 0.050: 0.692
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Paired t-test: Buccal preparation and complete preparation in molar

Normality Test (Shapiro-Wilk) Passed (P = 0.429)

Treatment Name N Missing Mean StdDev SEM
Buccal prep 20 1 5.805 2.366 0.543
Complete prep 20 0 5.380 2.721 0.608
Difference 20 1 0.458 3.024 0.694

t=0.660 with 18 degrees of freedom.

95 percent two-tailed confidence interval for difference of means: -1.000 to 1.916
Two-tailed P-value = 0.518

The change that occurred with the treatment is not great enough to exclude the
possibility that the difference is due to chance (P = 0.518)

One-tailed P-value = 0.259

The sample mean of treatment buccal prep does not exceed the sample mean of the
treatment com prep by an amount great enough to exclude the possibility that the
difference is due to random sampling variability. The hypothesis that the population
mean of treatment com prep is greater than or equal to the population mean of treatment
buccal prep cannot be rejected. (P = 0.518)

Power of performed two-tailed test with alpha = 0.050: 0.096

The power of the performed test (0.096) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one
actually exists. Negative results should be interpreted cautiously.

Power of performed one-tailed test with alpha = 0.050: 0.156

The power of the performed test (0.156) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one

actually exists. Negative results should be interpreted cautiously.
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Paired t-test: Complete preparation and gingival retraction (cord)
Normality Test (Shapiro-Wilk) Passed (P =0.752)

Treatment Name N Missing Mean StdDev SEM
Complete prep 40 0 4.588 2.642 0.418
Cord 40 1 4.524 3.371 0.540
Difference 40 1 -0.0531 3.767 0.603

t =-0.0881 with 38 degrees of freedom.

95 percent two-tailed confidence interval for difference of means: -1.274 to 1.168
Two-tailed P-value = 0.930

The change that occurred with the treatment is not great enough to exclude the
possibility that the difference is due to chance (P = 0.930)

One-tailed P-value = 0.465

The sample mean of treatment cord does not exceed the sample mean of the treatment
complete prep by an amount great enough to exclude the possibility that the difference
is due to random sampling variability. The hypothesis that the population mean of
treatment com prep is greater than or equal to the population mean of treatment cord
cannot be rejected. (P =0.930)

Power of performed two-tailed test with alpha = 0.050: 0.051

The power of the performed test (0.051) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one
actually exists. Negative results should be interpreted cautiously.

Power of performed one-tailed test with alpha = 0.050: 0.060

The power of the performed test (0.060) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one

actually exists. Negative results should be interpreted cautiously.
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Paired t-test: Complete preparation and gingival retraction (cord) in premolar
Normality Test (Shapiro-Wilk) Passed (P = 0.822)

Treatment Name N Missing Mean StdDev SEM
Complete prep 20 0 3.795 2.367 0.529
Cord 20 0 3.695 3.203 0.716
Difference 20 0 0.0999 2.828 0.632

t=0.158 with 19 degrees of freedom.

95 percent two-tailed confidence interval for difference of means: -1.224 to 1.424
Two-tailed P-value = 0.876

The change that occurred with the treatment is not great enough to exclude the
possibility that the difference is due to chance (P = 0.876)

One-tailed P-value = 0.438

The sample mean of treatment com prep does not exceed the sample mean of the
treatment cord by an amount great enough to exclude the possibility that the difference
is due to random sampling variability. The hypothesis that the population mean of
treatment cord is greater than or equal to the population mean of treatment complete
prep cannot be rejected. (P = 0.876)

Power of performed two-tailed test with alpha = 0.050: 0.053

The power of the performed test (0.053) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one
actually exists. Negative results should be interpreted cautiously.

Power of performed one-tailed test with alpha = 0.050: 0.068

The power of the performed test (0.068) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one

actually exists. Negative results should be interpreted cautiously.
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Paired t-test: Complete preparation and gingival retraction (cord) in molar

Normality Test (Shapiro-Wilk) Passed (P =0.712)

Treatment Name N Missing Mean StdDev SEM
Complete prep 20 0 5.380 2.721 0.608
Cord 20 1 5.397 3.405 0.781
Difference 20 1 -0.214 4.632 1.063

t=-0.202 with 18 degrees of freedom.

95 percent two-tailed confidence interval for difference of means: -2.447 to 2.019
Two-tailed P-value = 0.843

The change that occurred with the treatment is not great enough to exclude the
possibility that the difference is due to chance (P = 0.843)

One-tailed P-value = 0.421

The sample mean of treatment cord does not exceed the sample mean of the treatment
complete prep by an amount great enough to exclude the possibility that the difference
is due to random sampling variability. The hypothesis that the population mean of
treatment complete prep is greater than or equal to the population mean of treatment
cord cannot be rejected. (P = 0.843)

Power of performed two-tailed test with alpha = 0.050: 0.054

The power of the performed test (0.054) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one
actually exists. Negative results should be interpreted cautiously.

Power of performed one-tailed test with alpha = 0.050: 0.073

The power of the performed test (0.073) is below the desired power of 0.800.

Less than desired power indicates you are less likely to detect a difference when one

actually exists. Negative results should be interpreted cautiously.
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Two Way Repeated Measures ANOVA in premolar
General Linear Model

Dependent Variable: data

Normality Test (Shapiro-Wilk) Passed (P = 0.069)
Equal Variance Test: Passed (P =0.321)

Source of Variation DF SS MS F P
cement 1 33452.894  33452.894  5.222 0.034
subject(cement) 18 117007.320  6500.407

treatment 2 43549.447 21774.723 5.553 0.009
cement x treatment 2 39789.781 19894.891 5.074 0.013
Residual 30 117638.514 3921.284

Total 53 369963.692  6980.447

Main effects cannot be properly interpreted if significant interaction is determined. This
is because the size of a factor's effect depends upon the level of the other factor.

The effect of different levels of cement depends on what level of treatment is present.
There is a statistically significant interaction between cement and treatment. (P =
0.013)

Power of performed test with alpha = 0.0500: for cement : 0.487

Power of performed test with alpha = 0.0500: for treatment : 0.734

Power of performed test with alpha = 0.0500: for cement x treatment : 0.680

Expected Mean Squares:

Approximate DF Residual for cement = 18.830

Expected MS(cement) = var(res) + 2.667 var(subject(cement)) + var(cement)
Expected MS(subject(cement)) = var(res) + 2.569 var(subject(cement))
Expected MS(treatment) = var(res) + var(treatment)

Expected MS(cement x treatment) = var(res) + var(cement x treatment)

Expected MS(Residual) = var(res)
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Least square means for cement :
Group Mean SEM

eugenol 111.451 15.907
noneugenol  162.485 15.907

Least square means for treatment :

Group Mean SEM

Complete prep 100.000 14.002
1 day 141.846 15.797
7 days 169.059 15.797

Least square means for cement X treatment :

Group Mean SEM

eugenol x com prep 100.000 19.802
eugenol x 1 day 130.104 21.400
eugenol x 7 days 104.249 23.242
noneugenol X com prep 100.000 19.802
noneugenol x 1 day 153.588 23.242
noneugenol x 7 days 233.868 21.400

All Pairwise Multiple Comparison Procedures (Tukey Test):

Comparisons for factor: cement
Comparison  Diff of Means p

noneugenol vs. eugenol 51.034

Comparisons for factor: treatment
Comparison Diff of Means p
7 days vs. com prep  69.059 3
7 days vs. 1 day 272133
1 day vs. comprep  41.8463

q P
2 3.208

q P

4.627 0.007
1.723 0.452
2.803 0.134
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Comparisons for factor: treatment within eugenol

Comparison Diff of Means p q P P<0.05

1 day vs. com prep  30.104 3 1.460 0.563 No

1 day vs. 7 days 25.8553 1.157 0.695 Do Not Test
7 days vs. com prep 4.249 3 0.197 0.989 Do Not Test

Comparisons for factor: treatment within noneugenol
Comparison  Diff of Means p q .= P<0.05

7 days vs. com prep  133.868 3 6.493 <0.001 Yes
7 days vs. 1 day 80.281 3 3.594 0.042 Yes

1 day vs. com prep ~ 53.588 3 2.482 0.202 No

Comparisons for factor: cement within com prep
Comparison Diff of Means p q P P<0.05
eugenol vs. noneugenol 5.684E-014 2 2.571E-015 1.000 No

Comparisons for factor: cement within 1 day
Comparison Diff of Means p q P P<0.05
noneugenol vs. eugenol 23.484 2 0.941 0.509 No

Comparisons for factor: cement within 7 days
Comparison Diff of Means p q P P<0.05
noneugenol vs. eugenol 129.619 2 5.197 <0.001 Yes

A result of "Do Not Test" occurs for a comparison when no significant difference is
found between two means that enclose that comparison. For example, if you had four
means sorted in order, and found no difference between means 4 vs. 2, then you would
not test 4 vs. 3 and 3 vs. 2, but still test 4 vs. 1 and 3 vs. 1 (4 vs. 3 and 3 vs. 2 are
enclosed by 4 vs. 2: 4 3 2 1). Note that not testing the enclosed means is a procedural
rule, and a result of Do Not Test should be treated as if there is no significant difference

between the means, even though one may appear to exist.
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Two Way Repeated Measures ANOVA in molar
General Linear Model

Dependent Variable: data

Normality Test (Shapiro-Wilk) Passed (P =0.106)
Equal Variance Test: Passed (P =0.590)

Source of Variation DF SS MS F P
cement 1 1135.784 1135.784 0.108 0.746
subject(cement) 18 192414.608 10689.700

treatment 2 22616.154 11308.077 2.728 0.081
cement x treatment 2 602.977 301.488 0.0727 0.930
Residual 32 132627.050 4144.595

Total 55 349455.489  6353.736

The difference in the mean values among the different levels of cement is not great
enough to exclude the possibility that the difference is just due to random sampling
variability after allowing for the effects of differences in treatment. There is not a

statistically significant difference (P = 0.746).

The difference in the mean values among the different levels of treatment is not great
enough to exclude the possibility that the difference is just due to random sampling
variability after allowing for the effects of differences in cement. There is not a

statistically significant difference (P = 0.081).

The effect of different levels of cement does not depend on what level of treatment is
present. There is not a statistically significant interaction between cement and

treatment. (P =0.930)
Power of performed test with alpha = 0.0500: for cement : 0.0500

Power of performed test with alpha = 0.0500: for treatment : 0.325
Power of performed test with alpha = 0.0500: for cement x treatment : 0.0500
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Expected Mean Squares:
Approximate DF Residual for cement = 18.455

Expected MS(cement) = var(res) + 2.778 var(subject(cement)) + var(cement)
Expected MS(subject(cement)) = var(res) + 2.690 var(subject(cement))
Expected MS(treatment) = var(res) + var(treatment)

Expected MS(cement x treatment) = var(res) + var(cement x treatment)

Expected MS(Residual) = var(res)

Least square means for cement :
Group Mean SEM

eugenol 131.287 20.022
noneugenol  122.098 19.845

Least square means for treatment :

Group Mean SEM

Complete prep 100.000 14.395
1 day 132.802 16.230
7 days 147.276 14.985

Least square means for cement x treatment :

Group Mean SEM

eugenol X com prep 100.000 20.358
eugenol x 1 day 139.547 23.872
eugenol x 7 days 154.314 20.358
noneugenol X com prep 100.000 20.358
noneugenol x 1 day 126.058 21.994
noneugenol x 7 days 140.237 21.994
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APPENDIX B

Informed consent
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