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PRINCIPLES OF STATISTICAL ANALYSIS

= During the medical research, the investigator must answer the care
questions referring to the population of one country, under general
conditions of population.

The research should be focused only on one segment of the
population of the country (sample on randomized principles).

= The results of the research can be completely extrapolated to the
population of the country, using the statistical analyzed method.

= Thus, one can estimate (not accurately calculated) the average of the
target pulpulation by determining the average of the studied sample.
The larger the sample is used, the greater the means of drawing up
the means of communication of the population.




STANDARD ERROR AND CONFIDENCE INTERVAL
FOR ENVIRONMENTS

= Studying another sample from the target population will generate

another mean, so it is necessary to quantify the standard error of the
mean (SEM).

Table 1 Mean shear bond strength values (standard error) of glass ionomer cement sealers to bovine dentine submitted to three

conditioning protocols

Sealer Shear bond strength (MPa) per dentine conditioning®
H,O 2.6% NaOCI 17% EDTA + 2.6% NaOCl
Ketac-Endo 0.46 (0.71) 0.18 (0.09) 0.12 (0.09)
KT-308 1.00 (0.76) 0.99 (0.56) 0.55(0.42)
ZUT 0.79 (0.39) 0.91 (0.61) 0.49 (0.25)

“ All irrigants were individually delivered with a syringe over a 30-second period.




THE CONFIDENCE INTERVAL

= In order to quantify the degree to which the sample mean differs from
the population mean, a range of values is calculated that contains the
population mean (1) and is called the confidence interval.

= The following formula is used to calculate the confidence interval
(for large samples with normal distribution):

= 95% confidence interval = (sample mean) * 1.96 x SEM

= There is no 100% guarantee that the sample mean deviates within
this range, as there is a 5% chance that the sample will be out of
range.




Endodontic status in women Frisk & Hakeberg

eeth with periapical destructions [mean, standard deviation and

confidence interval for mean and ratio (95% CI)]

O, 0,
No. teeth No. rf No. pa R rf (%) Samp R pa (%) Samp

n Mean SD CI Mean SD CI Mean SD Cl Cl rf (%) Cl pa (%)

1968

1908 48 13.7 7.8 11.5-16 3.7 3.3 2.7-46 0.7 1.0 0.4-1 27.4 19.5-35.3 77.1 5.1 3-7.3 458
1914 133 18.2 7.2 16.9-19.4 3.8 29 3.3-43 0.7 1.0 0.5-0.9 22.4 19.3-25.4 91.7 3.6 27-47 406
1918 319 17.8 7.3 17-18.6 3.5 3.0 3.2-3.8 0.8 1.3 0.7-0.9 20.0 18-21.9 82.4 56 3.8-7.3 433
1922 378 19.8 7.0 19.1-20.5 3.6 28 3.3-3.8 0.8 1.2 0.7-0.9 185 17-20.1 85.7 5.0 4-59 458
1930 342 23.1 5.5 22.5-23.7 3.1 28 2.8-3.4 0.6 1.1 0.5-0.9 13.6 12.2-14.9 82.7 28 2.2-3.4 34.2
Total 1220 19.8 7.2 19.4-20.2 3.4 29 3.3-3.6 0.7 1.2 0.7-0.8 18.3 17.4-19.2 84.3 44 3.8-5 41.9

1980

1908 24 13.4 7.6 10.2-16.57 4.4 3.5 3-5.9 0.5 0.8 0.2-0.9 34.2 21.7-46.8 79.2 35 0.6-6.4 333
1914 97 16.7 7.3 15.3-18.2 4.1 3.0 3.5-4.7 0.6 1.0 0.4-0.8 28.0 23.5-32.6 93.8 42 19-65 37.1
1918 225 17.7 6.7 16.8-185 4.1 3.2 3.7-45 05 0.8 0.4-0.6 241 21.5-26.8 87.5 29 22-3-5 356
1922 261 189 6.9 18.1-19.7 4.2 3.0 3.9-46 0.8 1.2 0.7-0.9 241 21.8-26.4 91.5 54 3.9-6.9 47.1
1930 310 21.8 59 21.1-225 3.9 3.1 3.5-42 0.7 0.9 0.6-0.8 19.2 17.3-21 89.3 3.7 29-4-5 455
1942 106 25.4 4.8 24.5-26.3 3.1 28 2.5-3.6 05 0.7 0.4-0.6 13.1% 10.7-15.5 84.9 2.0 1.5-2.6 387
Total 1023 19.8 7.0 19.4-20.3 4.0 3.1 3.8-4.2 0.6 1.0 0.6-0.7 22.1% 20.9-23.3 89.2 3.8 3.3-43 419

1992

1908 12 13.4 6.8 9.1-17.7 33 3.2 1.2-54 03 0.5 -0.04-0.6 25.4 10.7-40 90.9 4.4 -1.3-10.2 27.3
1914 52 17.5 5.9 15.9-19.1 4.4 3.3 3.4-53 05 0.9 0.2-0.7 26.6 20.5-32.7 94.1 2.6 1-4.2 275
1918 153 16.4 7.3 15.3-17.6 4.0 3.2 3.5-45 04 0.8 0.3-0.5 26.1 22.7-29.5 86.0 3.1 2-4.3 26.7
1922 233 17.7 7.1 16.8-18.7 43 3.2 3.9-4.7 05 1.0 0.4-0.7 26.9 23.9-29.9 87.8 3.6 25-48 335
1930 254 21.1 6.1 20.3-21.8 4.1 3.0 3.7-4.4 05 0.9 0.4-0.6 20.9 18.7-23.2 87.3 2.9 2-3.7 349
1942 97 241 5.7 23-25.3 3.4 29 2.8-4 0.4 0.7 0.2-0.5 15.1 12.3-17.9 86.6 1.7 1-2.4 258
1954 66 28.1 22 275-286 0.9 1.4 0.6-1.3 0.3 0.6 0.1-0.4 3.3 2-47 453 1.0 03-1.6 17.2
Total 867 19.9 7.2 19.4-20.4 3.8 3.1 3.6-4 0.5 0.9 0.4-0.5 21.9 20.5-23.2 84.7 28 2.4-33 311

n, Number of subjects; No. teeth, number of teeth (mean, standard deviation, confidence interval for mean); No. rf, number of root
filled teeth {(mean, standard deviation, confidence interval for mean); No. pa, number of teeth with periapical destruction (mean,
standard deviation, confidence interval for mean); R rf, ratio of root filled teeth (confidence interval for ratio); Samp rf, sample
prevalence (ratio of subjects with =1 root filled tooth); R pa, ratio of teeth with periapical destruction (confidence interval for ratio});

Samp pa, sample prevalence (ratio of subjects with =1 tooth with periapical destruction). ‘




THE SIGNIFICANCE LEVEL

= The level from which it is decided that a result is
statistically significant is called the significance level.

= By convention, in medical research P <0.05, that is, the
test results are statistically significant (the exposure-
disease association is considered statistically
significant).

= The value of P below 0.05 is a guide and not a rule. For
example, if P <0.01, the significance level is 1%.




THE VALUE OF P

= P reflects two dimensions: - the size of the sample - the magnitude of

the difference between two groups of data studied.
If it is desired to extrapolate the results obtained to the tested sample

to the entire population from which the sample comes, then it must
meet certain conditions:

= [1 be representative for the studied population; in this sense, it can be
stratified by certain variables; [ 1 be random; the constitution must be
made by drawing lots; L1 be of sufficient size; the accuracy of a
random survey can be determined by calculations




STATISTICAL METHODS IN MEDICAL RESERRCH

= The choice of statistical analysis method in a study depends on the
type of data entered and the comparison to be made between them.

= Ill' It is necessary to avoid the erroneous application of some tests for
the variables taken in the study, with the establishment of some
irrelevant conclusions.




STATISTICAL METHODS IN MEDICAL RESERRCH

= Each statistical test has a probability distribution, which is divided
between an area of acceptance of the hypothesis and an area
of rejection.

= The normal distribution is that particular dispersion of the values of
a variable around an environment following Gauss's mathematical
law.

= It is characterized by mean and standard deviation, called the
distribution parameters.

= The methods used to study the normal distribution are called
parametric, and those that study a particular distribution of variables
are called nonparametric methods.




STUDENT TEST (T)

= The t distribution was first described by WS Gossett in 1908 under the

pseudonym "'Student', and is known today as the Student test. The t
test is based on the t distribution which is considered normal and is

represented by a family of curves.

Gradele de
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Graphical presentation of
normal distribution and t
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degrees of freedom.
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Co-site digital optical microscopy and image
analysis: an approach to evaluate the process
of dentine demineralization

G. De-Deus’, C. M. Reis'?, R. A. S. Fidel’, S. R. Fidel' & S. Paciornik?

'Department of Endodontics, Rio de Janeiro State University (UER]), Rio de Janeiro, Brazil; and “Department of Materials Science
and Metallurgy, Catholic University ol Rio de Janeiro, Rio de Janeiro, Brazil

Abstract
De-Deus G, Reis CM, Fidel RAS, Fidel SR, Paciornik S.

Co-site digital optical microscopy and image analysis: an
approach to evaluate the process of dentine demineralization.
International Endodontic Journal, 40, 441-452, 2007.

Aim To introduce and explore the potential of digital
optical co-site microscopy and image analysis for the
observation of changes in dentine surfaces during
demineralization. The effect of ethylenediamine tetra-
acetic acid (EDTA) was evaluated quantitatively and
longitudinally.

Methodology Three maxillary human molars were
sectioned transversely at the cemento-enamel junction,
and the crowns discarded. Subsequently, discs approxi-
mately 3 mm thick were cut in the cervical third of the
root and a standardized smear layer produced. Co-site
image sequences of the dentine surface subjected to
17% EDTA were obtained over the experimental period
(15, 30, 60, 180 and 300 s). Sixteen images were
obtained in each dentine sample for each experimental
time, thus, a total of 48 image fields were obtained. For
each field, an image analysis routine automatically
discriminated open dentine tubules and measured their

number, area fraction and minimum diameter, thus

allowing th el of the demineralization
process. The was used to analyse the
data.

Results The number of open
essentially constant during the demineralization pro-

tubules remained
cess. The area fraction increased from 9% to 32%.
Tubule minimum diameter increased from 1.5 to
3.0 pm. The changes over time for the area fraction
and minimum diameter were significant for compar-
ison between all experimental times (P < 0.05).
Conclusions The methodology developed for longi-
tudinal observation of dentinal surfaces was fast, robust
and reproducible. It could be easily extended to other
chelating substances, thus contributing to the under-
standing of the demineralization process and in estab-
lishing an optimal time-effect relationship in the
clinical application.

Keywords: co-site optical microscopy, dentine
demineralization, digital image analysis, endodontic
chelators, longitudinal observation.
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= The family of curves differs in their degree of freedom, which
influences the area of distribution
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The t test is used to compare averages of continuous quantitative
values when the number of observations (sample) is small (sub100). The
test can be applied to one or two samples. The test can be found in the

software packages Statistics, Systat, Minitab, etc.
@

@



TYPES OF TESTS T

= Simple sample test (one sample) This test tests the hypothesis of data
from a single sample of patients within a population with a known
average of variables.

= Like all other t tests, this type of test assumes that the sample is taken
from a population with a normal distribution.




TWO-SAMPLE T TEST, UNPAIRED

= This study will include two independent, unpaired groups of
observations that are not necessarily of the same size (n) in patients
with the same condition.

= For example, two groups of patients with the same disease receiving
different treatment.

= The groups will be compared with each other in terms of changing a
biological parameter that highlights the positive evolution after one
of the treatments applied.




WILCOXON TEST PAIRED

= The paired Wilcoxon test is a non-parametric / nonparametric test
used as an alternative to the paired t test, when the analyzed variables
do not follow a normal distribution.

= Parametric - the crowd subject to observation belongs to a distribution,
so the distribution is known.

= Nonparametric - it is not known what distribution the data subject to
observation is.

= Wilcoxon matched pairs signed rank sum test
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Haemostatic agents used in periradicular surgery:
an experimental study of their efficacy and tissue

reactions

T. von Arx’, S. S. Jensen'?, S. Hanni® & R. K. Schenk’
'Department of Oral Surgery and Stomatology. School of Dental Medicine, University of Berne, Berne. Switzerland; ZDepartment of
Oral and Maxillofacial Surgery, Copenhagen University Hospital, Glostrup, Denmark: and *Department of Restorative Dentistry,
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Abstract

von Arx T, Jensen SS, Hanni S, Schenk RK. Haemostatic
agents used in periradicular surgery: an experimental study of
their efficacy and tissue reactions. International Endodontic
Journal, 39, 800-808, 2006.

Aim To evaluate the haemostatic efficacy and the
histologic tissue responses after the application of
different haemostatic agents used in periradicular
surgery.

Methodology The study was conducted in the
calvarium of six rabbits. Standardized bone defects
(diameter 4 mm) were trephined. and different haemo-
static agents were applied and compared with control
defects: bone wax (left for 10 min). Stasis®

1™ (aluminium chloride.

(ferric
sulphate. left for 5 s). Expasy
left for 2 min and left permanently in situ). and a

. . S ™ - -  ®
combination of Expasyl (2 min) and Stasis

(5 s).
The sites were photographed before the application and
after the removal of the haemostatic agents. Three
independent examiners judged the initial and final
bleeding (on the photographs) using a bleeding score

¢ Wilcoxon's signed rank test. For the histologic

fo r T T T eSSt s were compared
usi

analysis. three animals were killed after 3 weeks and
three animals after 12 weeks. Transverse. nondecalci-
fied sections were stained with combined basic fuchsin
and toluidine blue for descriptive histology.

Results The most efficient haemorrhage control was
provided by lixpus}-’lTM in combination with Stasis® and
by Expasyl™ alone. whereas bone wax had the
weakest bleeding reduction effect. The histologic ana-
lysis after 3 weeks demonstrated an inflammatory and
foreign body tissue response towards all haemostatic
agents. At 12 weeks. this tissue response was less
pronounced but still present in sites treated with bone

wax or Expasy ™

. In general. the inflammatory tissue
reactions were limited to the bone defects. and never
extended into the surrounding tissues.

I™ alone or in combination

Conclusions Expasy
with Stasis® appeared to be the most efficient of tested
agents to control the bleeding within the bony defects

created in a rabbit calvarium model.

Keywords: aluminium chloride. bone wax, ferric
sulphate. haemorrhage control. periradicular surgery.
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THE MANN-WHITNEY U TEST

= It is a nonparametric alternative to the t test, equivalent to the
independent t test, and used when one or more of the hypotheses of the t
test are not met.

= It is used in comparing the medians of two independent samples / groups,
when the variables are not normally distributed, just as the independent t
test compares the averages of two groups with the variables with normal
distribution.

= Therefore, this test is intended to test hypotheses when the samples
(groups) of data under test do not have a normal distribution.

= It can test the rank of two groups of data to determine the equality or
inequality of the medians of the two sets of data.

@



Measurement of strain on tooth roots during
post removal with the Eggler post remover

T. V. Castrisos, J. E. A. Palamara & P. V. Abbott

School of Dental Science, University of Melbourne. Melbourne, Victoria, Australia

Abstract

Castrisos T, Palamara JEA, Abbott PV. Measurement of
strain on tooth roots during post removal with the Eggler post
remover. International Endodontic Journal, 35, 337-344, 2002.

Aim The aim was to measure root surface strains in
teeth when removing cast post/cores with the Eggler post
remover.

Methodology Two groupsof 10 teeth each were tested:
group 1 had 1 mm thickness of dentine coronally.
and group 2 had 2 mm thickness of dentine. After root
filling, 10 mm long cast post/cores were constructed and
cemented with zinc phosphate cement, and strain gauges
were applied to the roots. The post/cores were removed
with the Eggler post remover whilst strain measure-
ments were being recorded. Posts were removed twice:
initially along the long axis of the tooth and then ata 10°
angle to the long axis. Comparisons between groups 1
and 2 were analysed statistically with thg Mann—Whitney
U-test whilst strains within each group were

with the [\-’iic‘oxon Signea Rank ti’it at the 95% level of
confidendes

Results There was no significant difference in the
strains measured between groups 1 and 2. and no sig-
nificant difference within each group when removing
posts along the long axis of the tooth and at a 10° angle.
Three teeth in group 1 and one tooth in group 2 fractured
when removing posts at the 10° angle. Three frac-
tures were small slivers of dentine at the point where
the Eggler's repeller arms contacted the tooth mesially
and distally. whilst one tooth (from group 1) fractured
obliquely.

Conclusions Post removal with the Eggler device is
a relatively safe procedure but care must be taken when
there is a possibility of pulling the post out in a nonaxial
direction or when less than 1 mm of dentine surrounds
the apical end of the post.

Keywords: post removal. posts. strain.
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THE FRIEDMAN TEST

= The Friedman test is intended for nonparametric analysis of random
block experiments (when distributions are not normal).

= It is an alternative solution of dispersion analysis for two groups of
sampled data.

= Randomized block experiments are a generalization of the pair
experiments, and the Friedman test is a generalization of the test
applied to the pair experiments.




Heat shock induces the synthesis of the
inflammatory mediator leukotriene B; in human

pulp cells

J. Eberhard’, A. Zahl', H. Dommisch?, J. Winter?, Y. Acil® & S. Jepsen?
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Abstract

Eberhard J, Zahl A, Dommisch H, Winter J, Acil Y,
Jepsen S. Heat shock induces the synthesis of the inflamma-
tory mediator leukotriene B, in human pulp cells. International
Endodontic Journal, 38, 882-888, 2005.

Aim To measure the synthesis of leukotriene By
(L'TB4) in cultures of human dental pulp cells induced
by heat shock.

Methodology Primary pulp cells (PC) and dental
(DPSC) cultivated under

pulp stem cells were

appropriate conditions. For the characterization of

PC the expression of dentine sialophosphoprotein
(DSPP) was evaluated by reverse transcription-poly-
merase chain reaction. Thermal stimulation of cell
cultures was performed at temperatures of 37. 38,
39. 40, 42 and 45 °C for stimulation times of 5 and
30 s. LTB4 was quantified by reversed-phase high-
differences

performance chromatography and

between the LTBs concentrations of controls and

heat stimulated cells were analysed with Friedman
analysis of variances by ranks and multiple compar

isons (£ < 0.05).

Results Both cell cultures expressed DSPP under the
conditions of the present experiment. The analysis
revealed significantly enhanced LTBy4 synthesis follow-
ing thermal stimulations at 38, 39, 40. 42 and 45 °C
compared with unstimulated controls for both PC and
DPSC.

Conclusion The present study demonstrated the
capability of pulp cells to synthesize the arachidonic
acid mediator L'TB4 in response to heat shock. L'TB4 has
the capacity to induce inflammatory reactions and to
sensitise afferent nociceptive nerve endings. LTBy4
synthesis is induced by minor temperature changes.
which are relevant for various clinical situations.

Keywords: arachidonic acid. heat shock, leukotri-
ene. pulp cells.
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