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Les tests abordés

• 2 échantillons indépendants avec 2 v.a. continues :

• grand/petits échantillons.
• échantillons indépendants/appariés
• tests unilatéraux/bilatéraux
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Contexte

• On considère deux populations PA et PB desquelles sont extraits
deux échantillons de tailles NA et NB . A partir de ces
observations, on cherche à savoir si les caractéristiques des deux
populations peuvent être considérées comme égales, ou bien si
elles semblent être di�érentes.

• Exemple :

POPULATION 
Après traitement  

µ = ??? 
 

x=0.46 

x=0.56 

Quelle est la 
probabilité que cette 
hypothèse* soit vraie 

* Pas de différence entre les deux traitements 

A B 
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Deux moyennes théoriques (bilatéral)

• Dé�nition des populations et des v.a. :

• XA : v.a. continue dans la population PA de moyenne µA.
→ On observe un échantillon de taille NA {xA,1, ..., xA,NA}.

• XB : v.a. continue dans la population PB de moyenne µB .
→ On observe un échantillon de taille NB {xB,1, ..., xB,NB}.

• Choix des hypothèses :

• H0 : µA = µB (= µ)
• H1 : µA 6= µB
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Deux moyennes théoriques (bilatéral)

• Dé�nition de la statistique de test. Sous H0, NA et NB > 30 et
les échantillons sont indépendants, on a :

X̄A ∼ N (µA, σA/
√
NA)) et X̄B ∼ N (µB , σB/

√
NB))

⇓

(X̄A − X̄B) ∼ N (0,
√
σ2
A
/NA + σ2

B
/NB)

⇓

U =
X̄A − X̄B√

σ2
A
/NA + σ2

B
/NB

∼ N (0, 1)
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Deux moyennes théoriques (bilatéral)

• Dé�nition de la région critique (α, test bilatéral)

 

-u(α/2) 

RC RC 

u(α/2) 

• Application numérique :

u = (x̄A − x̄B)
/√

s2
A
/nA + s2

B
/nB

• Si u ∈ RC → pc < α.

• Rejet de H0 car moins de α % de chance qu'elle soit vraie.
• Il semble que l'écart entre les moyennes des deux populations
soit di�érent.

• Si u /∈ RC → pc > α.

• Non rejet de H0 car plus de α % de chance qu'elle soit vraie.
• On ne peut pas montrer qu'une di�érence signi�cative entre les
moyennes des deux populations.
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Deux moyennes théoriques (unilatéral)

• Identique au cas bilatéral, mais....

• H1 : µA > µB (l'hypothèse peut aussi être posée en infériorité)

• Loi normale, α, test unilatéral

 

0 u(α) 

RC 

• Si u ∈ RC → p < α.

• Il semble que l'échantillon A soit issu d'une population où la
moyenne µA est supérieur à la moyenne µB .

• Si u /∈ RC → p > α.
• On ne peut pas montrer que la moyenne de la population A soit
supérieure à celle de B.
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Deux moyennes théoriques (exemple)

Le marqueur FoxP3 (forkhead box P3) est une protéine impliquée
dans la réponse immunitaire, en particulier en régulant les
lymphocytes T régulateurs. ∗ Elle a déjà été montrée comme
intéressante en transplantation rénale. Cette protéine est mesurée
dans le sang de 84 patients gre�és rénaux. 34 patients ont une
biopsie avec des signes d'in�ammation (réaction immunitaire) contre
50 patients sans in�ammation. La moyenne d'expression dans le
premier groupe est égale 2.1 u (± 1.4) contre 3.5 u (± 0.5) dans le
second groupe. Peut-on considérer un niveau de FoxP3 di�érent entre
les deux types de patients ?

∗. Ashton-Chess J, et al. Regulatory, e�ector, and cytotoxic T cell pro�les in long
term kidney transplant patients. J Am Soc Nephrol. 2009 May ;20(5) :1113-22.10 / 41
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Deux moyennes théoriques (exemple)

• XI : v.a. continue représentant le niveau de FoxP3 chez les
patients avec in�ammation. µI la moyenne d'expression de
FoxP3 dans cette population.

• X
Ī
: v.a. continue représentant le niveau de FoxP3 chez les

patients sans in�ammation. µ
Ī
la moyenne d'expression de

FoxP3 dans cette population.

• On observe un échantillon de XI de taille NI .

• On observe un échantillon de X
Ī
de taille N

Ī
.

• Hypothèses à tester :

• H0 : L'expression moyenne de FoxP3 est identique dans les deux
populations.

• H1 : L'expression moyenne de FoxP3 est di�érente dans les deux
populations.
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Deux moyennes théoriques

• Sous H0, puisque NI et NĪ
sont supérieurs à 30 :

U =
X̄I − X̄

Ī√
σ2
I
/NI + σ2

Ī
/N

Ī

∼ N (0, 1)

• Région critique (α = 0.05, test bilatéral) :

RC : U /∈ [−1.96; 1.96]

• Application numérique :

u = (2.1− 3.5)
/√

1.42/34 + 0.52/50 = −5.59

• u ∈ RC → Il semble que l'expression moyenne de FOxP3 varie
de manière signi�cative entre les deux populations de patient
(p<0.05).
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Echantillons appariés

• La statistique de test précédente n'est pas valable si les deux
échantillons sont appariés

• Ex : Mesure d'un biomarqueur avant et après sur chaque individu

• XA v.a. représentant l'expression du biomarqueur avant.
• XB v.a. représentant l'expression du biomarqueur après.

• On souhaite tester :

• H0 : X̄A = X̄B

• H1 : X̄A 6= X̄B

• Solution : On travaille sur la di�érence des deux mesures.

• X = XA − XB
• Les hypothèse s'écrivent alors :

• H0 : X̄ = 0
• H1 : X̄ 6= 0
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Echantillons appariés

• Statistique de test sous H0. Comme N > 30 :

U =
X̄

σ/
√
N
∼ N (0, 1)

• Dé�nir le risque de 1ère espèce maximum α.

• Région critique (RC ).

 

-u(α/2) 

RC RC 

u(α/2) 

• Application numérique.
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Echantillons appariés

• Exemple

BAFF (B-cell activating factor) est une protéine qui est encodée par
le gène TNFLSF13B. † Elle joue un rôle important dans la réponse
immunitaire du receveur en allogre�e de rein. On souhaite tester si
un traitement anti-BAFF chez des receveurs ayant développé des
anticorps spéci�que anti-donneur (DSA) permet de diminuer
l'expression de cette protéine. 32 patients sont inclus dans l'étude.
On mesure les DSA au moment du traitement et 3 mois après. La
di�érence moyenne (avant-après) est égale à 3.1 u (± 12.4).
Conclure sur l'e�cacité du traitement.

†. Shu HB, Hu WH, Johnson H (1999). TALL-1 is a novel member of the TNF family
that is down-regulated by mitogens. J. Leukoc. Biol. 65 (5) : 680-3. 16 / 41
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Echantillons appariés

• X : v.a. continue représentant la di�érence entre le niveau de
BAFF avant et après le traitement chez les patients avec DSA
(avant-après).

• X̄ : v.a. représentant la moyenne de X .

• Taille échantillon N = 32.

• Hypothèses à tester :

• H0 : X̄ = 0, pas d'e�et du traitement.
• H1 : X̄ > 0, diminution de l'expression.
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Echantillons appariés

• Sous H0, puisque N est supérieur à 30 :

U =
X̄

σ/
√
N
∼ N (0, 1)

• Région critique (α = 0.05, test unilatéral) :

RC : U /∈ [−∞; 1.64]

• Application numérique :

u = 3.1
/

(12.4/
√
32) = 1.41

• u /∈ RC → L'étude ne permet pas de montrer une diminution
signi�cative du niveau de BAFF grâce à ce traitement (p>0.05).
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Quelques précisions...

Tests paramétriques de comparaisons de moyennes (t-test) utilisables
quand :

• Les e�ectifs sont supérieurs à 30 sujets (TCL, loi normale)

• Toujours utilisable quand les e�ectifs sont plus petits si :

• les v.a. étudiées suivent une loi normale,
• les variances sont égales (homoscédasticité).
→ Utilisation de la loi de Student.

• Problèmes quand les e�ectifs sont petits :

• Si les variables ne semblent pas suivre une loi normale.
• Si les variances ne semblent pas être égales.
• Manque de puissance pour montrer (1) et (2).

⇒ Dès que N ≤ 30 : tests non-paramétriques
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Principe des tests non paramétriques

• "Aucune" hypothèse sur la distribution des variables aléatoires.

• Tests souvent basés sur la notion de rangs.

• Si les distributions entre groupes sont 6=, les rangs sont 6=.

• Exemple :

• Groupe A (n = 3) : 1, 5, 3.
• Groupe B (n = 3) : 7, 6, 10.

• Rangs :

• Groupe A : 1, 3, 2.
• Groupe B : 5, 4, 6.

• Somme des rangs :

• Groupe A : 6.
• Groupe B : 15.
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Principe des tests non paramétriques

• Les tests paramétriques :

• exigent que l'on spéci�e la forme de la distribution.

• Les tests non paramétriques :

• pas de référence à une répartition particulière.
• peuvent donc s'appliquer à des petits échantillons.

• Avantages/inconvénients :

• Les tests non paramétriques sont théoriquement moins puissants
que les tests paramétriques.

• Des études ont cependant prouvé que l'exactitude des tests
non-paramétriques sur des grands échantillons n'est que
légèrement inférieure à celle des tests paramétriques.

• Les tests non-paramétriques sont beaucoup plus exacts sur des
petits échantillons.
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Test de Mann-Whitney

• Permet de comparer la distribution de deux v.a. observées à
partir de deux échantillons indépendants (A et B).

• Dé�nition des variables aléatoires :

• XA : variable aléatoire continue dans le groupe A de taille NA
• XB : variable aléatoire continue dans le groupe B de taille NB

• Par convention, on assigne que le groupe A pour l'échantillon le
plus petit (NA ≤ NB).

• Choix des hypothèses
H0 : XA et XB ont la même distribution
H1 : XA et XB n'ont pas la même distribution
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Test de Mann-Whitney

• Si u ∈ RC → p < α.

• Rejet de H0 car moins de 5% de chance qu'elle soit vraie.
• Il semble que les deux distributions soient di�érentes.

• Si u /∈ RC → p > α.

• Non rejet de H0 car plus de 5% de chance qu'elle soit vraie.
• On ne peut pas montrer que les deux distributions soient
di�érentes.
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Test de Mann-Whitney

• Remarques de vocabulaire :

• Ce test est aussi appelé Mann-Whitney/Wilcoxon.
• On peut aussi voir "test de Wilcoxon pour échantillons
indépendants".

• A éviter mais rencontré dans la littérature : "non-parametric
t-test".

• Problèmes des faibles e�ectifs :

• Du point de vue statistique :

• Test possible à partir de 3 sujets par groupe.

• Du point de vue méthodologique :

• Résultats très peu robustes : un sujet supplémentaire peut tout
changer.

• Résultats très peu puissants : attention à l'interprétation du
non-rejet de H0.
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Généralisations

• Si plus de deux groupes (N > 30) : Analyse de Variance
(ANOVA à 1 facteur).

• Si nécessité d'ajuster sur des facteurs de confusion (ANOVA à
plusieurs facteurs).

• Si plus de deux groupes (N < 30) : Test de Kruskal-Wallis.
• Si répétition des tests : correction du risque de première espèce
(Bonferoni, etc.).
• Ce test est aussi appelé Mann-Whitney/Wilcoxon.
• On peut aussi voir "test de Wilcoxon pour échantillons
indépendants".

• A éviter mais rencontré dans la littérature : "non-parametric
t-test".

• Problèmes des faibles e�ectifs :
• Du point de vue statistique :

• Test possible à partir de 3 sujets par groupe.

• Du point de vue méthodologique :
• Résultats très peu robustes : un sujet supplémentaire peut tout

changer.
• Résultats très peu puissants : attention à l'interprétation du

non-rejet de H0. 27 / 41
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Test de Wilcoxon

• Permet de comparer la distribution de deux v.a. observées à
partir de deux échantillons appariés (A et B).

• Dé�nition des variables aléatoires (N sujets par groupe) :

• (XA,XB) : variables aléatoires observées pour chaque paire.
• X = XA − XB : di�érence pour chaque paire.

• Choix des hypothèses
H0 : XA et XB ont la même distribution
H1 : XA et XB n'ont pas la même distribution

• Principe des rangs : classement des valeurs absolues |X | en
excluant les valeurs nulles et en notant le signe de la di�érence.
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Objectifs

Efficacy of a low-concentration
chlorhexidine mouth rinse in
non-compliant periodontitis
patients attending a supportive
periodontal care programme:
a randomized clinical trial

Escribano M, Herrera D, Morante S, Teughels W, Quirynen M, Sanz M. Efficacy of a
low-concentration chlorhexidine mouthrinse in non-compliant periodontitis patients
attending a supportive periodontal care programme: a randomized clinical trial.
J Clin Periodontol 2010; 37: 266–275. doi: 10.1111/j.1600-051X.2009.01521.x.

Abstract
Objective: To assess the clinical and microbiological efficacy of a 0.05%
chlorhexidine and 0.05% cetyl-pyridinium chloride mouth rinse in supportive
periodontal care (SPC) in patients with inadequate plaque control.

Material and Methods: The study was a randomized, double-blinded, placebo-
controlled clinical trial in patients with moderate to severe chronic periodontitis under
SPC with an inadequate plaque control (Turesky index 41). After supragingival
prophylaxis and oral hygiene reinforcement, participants rinsed twice a day for 3
months with the test or placebo solutions, in addition to conventional hygiene. Primary
clinical outcome variables included plaque and gingival indices. As secondary
outcomes, periodontal and microbiological variables were studied. ANCOVA and w2 tests
were used to compare the variables.

Results: Forty-seven patients (22 placebo and 25 test group) participated. After 3
months, plaque levels increased in the placebo group, while diminished in the test group
(po0.001). Similar effects were found for bleeding on probing. The other clinical
parameters did not show significant differences. Microbiological variables demonstrated
inter-group significant reductions in subgingival counts of Fusobacterium nucleatum
and Prevotella intermedia and a decrease of the total bacterial counts in saliva.

Conclusions: The tested mouth rinse demonstrated efficacy in reducing plaque and
gingivitis, as well as in decreasing the microbial load in saliva and gingival sulcus.

Key words: cetyl-pyridinium chloride;
chlorhexidine; oral hygiene; periodontitis;
supportive care
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It has been convincingly demonstrated
that long-term stability of the clinical
benefits obtained by periodontal therapy
can only be achieved if a cause-related
treatment is followed by effective sup-
portive periodontal care (SPC) (Axels-
son & Lindhe 1981, Becker et al. 1984).
Within this SPC programme, it has also
been demonstrated that self-performed

plaque control is crucial to attain the
best long-term results after periodontal
therapy (Lindhe et al. 1984). As patient
compliance with mechanical oral
hygiene practices is not always as
good as desired, chemical agents have
been used to further improve plaque
control and reduce gingivitis. Different
antimicrobial agents have been studied
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Schéma de l'étude

for their plaque inhibitory and antipla-
que efficacy (Mandel 1988, Jorgensen &
Slots 2001, Wu & Savitt 2002). From
these studies, chlorhexidine (CHX)
digluconate can be considered the gold
standard for oral antiseptics due to its
superior clinical and microbiological
effects (Lang et al. 1988, Brecx et al.
1990, 1992).

This antibacterial activity of CHX is
dosage dependent, with a threshold of
0.2% as the level over which no further
benefits can be expected (Jenkins et al.
1994, Smith et al. 1995, Ernst et al.
1998). The downside of this antimicro-
bial compound is the appearance of
undesirable side effects, mainly tooth
staining, burning feeling and soft-tissue
irritation. These side effects are also
dosage dependent, being accentuated
at concentrations above 0.1% (Smith
et al. 1995). In order to reduce these
side effects for long-term use of CHX,
a reduction in the concentration of
CHX (0.05%) has been proposed. To
compensate the likely decrease in clin-
ical efficacy, this mouth rinse has
been reformulated with the addition of
another antimicrobial agent, cetyl-pyri-
dinium chloride (CPC). CPC is a qua-
ternary ammonium compound, included
in the group of cationic surface-active
agents (Mandel 1988), that has demon-
strated a moderate degree of efficacy as
an antiplaque agent.

Changes in the formulation of oral
hygiene products may, however, pro-
duce an impact on their activity, and
therefore these ‘‘improved’’ formula-
tions need to be evaluated in well-
designed clinical studies (Herrera et al.
2003). Results from a short-term clinical
trial (Santos et al. 2004) using this
formulation containing 0.05% CHX,
CPC and no alcohol demonstrated pla-
que-inhibitory activity and antibacterial
efficacy in patients in SPC. The duration
of this study was, however, only 15
days, and studies of longer duration are
needed to assess the efficacy of oral
hygiene products.

The aim of this investigation was to
evaluate the clinical and microbiologi-
cal efficacy of a new mouth rinse for-
mulation (with low CHX concentration,
without alcohol and with CPC), when
used as an adjunctive method of
mechanical oral hygiene for 3 months.
The target population were patients
under SPC, with non-optimal self-per-
formance plaque control. In addition,
clinical and microbiological adverse
effects were monitored.

Material and Methods

Study population

Consecutive patients were selected in
two centres (the Graduate Clinic of
Periodontology at the University Com-
plutense in Madrid, Spain, and the
Department of Periodontology at the
School of Dentistry in Leuven, Bel-
gium) from their respective SPC pro-
grammes when fulfilling the following
inclusion and exclusion criteria.

Inclusion criteria

� Adult patients, older than 18.
� Moderate to advanced chronic perio-

dontitis (Armitage 1999).
� Basic periodontal treatment received

in the previous 6 months.
� Turesky plaque index 41, at re-

evaluation.
� Patients systemically healthy, and

without relevant chronic medication
intake.

Exclusion criteria

� Pregnant women or in lactation.
� Active periodontitis, with clear need

of additional treatment [defined as
having � 2 sites per quadrant with
probing pocket depth (PPD)X6 mm].

� Known allergies to CHX or CPC.
� Systemic antibiotic intake in the

previous month.
� Mouth rinse usage in the previous

month.

All patients signed an Institutional
Review Board-approved consent forms
to participate in the study, after receiv-
ing detailed information about the pur-
pose, the benefits and the possible
hazards associated with the trial.

Experimental design

This study was designed as a rando-
mized, parallel, dual-centre, double-
blind, placebo-controlled, 3-month clin-
ical trial.

During the screening visit, subjects
were assessed for suitability to be
included in the study by an oral exam-
ination and a medical and dental history.
This screening visit occurred 1–6
months after receiving basic periodontal
therapy, and if fulfilling the criteria and
after accepting to participate by signing

the IRB-approved informed consent,
they were appointed for the baseline
visit.

At baseline, an oral examination was
carried out, assessing plaque accumula-
tion, gingival inflammation (GI) and
oral soft-tissue conditions. Moreover,
microbiological samples were taken.
Because of the non-optimal oral hygiene
conditions of the patients, a supragingi-
val scaling and a re-instrumentation of
their residual periodontal pockets with
an ultrasonic device were performed for,
approximately, 1 h.

After this professional prophylaxis,
all subjects received standardized oral
hygiene re-instructions and were pro-
vided with a new toothbrush (Vitis
Medios, Dentaid, Barcelona, Spain),
inter-dental brushes (Interprox Pluss,
Dentaid) or dental floss (Vitis Seda
Dentals, Dentaid), and a toothpaste
containing sodium fluoride (FluorAids,
Dentaid). Besides, all subjects were
asked to rinse twice daily, immediately
after brushing during 30 s with 15 ml of
the assigned product.

After 3 months, they were asked to
return for an oral examination to record
the same clinical parameters and to
retrieve microbiological samples. More-
over, at this last visit the participant’s
compliance was assessed by measuring
the remaining product from the returned
mouth rinse bottles and by measuring
their degree of satisfaction with the
product’s usage, by a brief interview.
All patients then received a professional
prophylaxis, and proceeded with their
assigned SPC.

Treatments

An external agent randomized the treat-
ments, by two computer-generated lists,
one for each centre, by coding identical
bottles with either test or placebo mouth
rinses with consecutive numbers. Num-
bers were assigned to patients consecu-
tively. Patients were stratified in two
categories according to their tobacco
habit as: non-smokers (including non-
smokers and smokers of o10 cigarettes/
day) and smokers of 10 or more cigar-
ettes/day. Codes were not revealed until
the study was finished. Both the exam-
iners and the subjects were blinded to
the content of the bottles. No attempt to
blind examiners for tooth staining was
made. The experimental mouth rinse
formulation contained no alcohol and
0.05% CHX digluconate and 0.05%
CPC as active ingredients, as well as
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for their plaque inhibitory and antipla-
que efficacy (Mandel 1988, Jorgensen &
Slots 2001, Wu & Savitt 2002). From
these studies, chlorhexidine (CHX)
digluconate can be considered the gold
standard for oral antiseptics due to its
superior clinical and microbiological
effects (Lang et al. 1988, Brecx et al.
1990, 1992).

This antibacterial activity of CHX is
dosage dependent, with a threshold of
0.2% as the level over which no further
benefits can be expected (Jenkins et al.
1994, Smith et al. 1995, Ernst et al.
1998). The downside of this antimicro-
bial compound is the appearance of
undesirable side effects, mainly tooth
staining, burning feeling and soft-tissue
irritation. These side effects are also
dosage dependent, being accentuated
at concentrations above 0.1% (Smith
et al. 1995). In order to reduce these
side effects for long-term use of CHX,
a reduction in the concentration of
CHX (0.05%) has been proposed. To
compensate the likely decrease in clin-
ical efficacy, this mouth rinse has
been reformulated with the addition of
another antimicrobial agent, cetyl-pyri-
dinium chloride (CPC). CPC is a qua-
ternary ammonium compound, included
in the group of cationic surface-active
agents (Mandel 1988), that has demon-
strated a moderate degree of efficacy as
an antiplaque agent.

Changes in the formulation of oral
hygiene products may, however, pro-
duce an impact on their activity, and
therefore these ‘‘improved’’ formula-
tions need to be evaluated in well-
designed clinical studies (Herrera et al.
2003). Results from a short-term clinical
trial (Santos et al. 2004) using this
formulation containing 0.05% CHX,
CPC and no alcohol demonstrated pla-
que-inhibitory activity and antibacterial
efficacy in patients in SPC. The duration
of this study was, however, only 15
days, and studies of longer duration are
needed to assess the efficacy of oral
hygiene products.

The aim of this investigation was to
evaluate the clinical and microbiologi-
cal efficacy of a new mouth rinse for-
mulation (with low CHX concentration,
without alcohol and with CPC), when
used as an adjunctive method of
mechanical oral hygiene for 3 months.
The target population were patients
under SPC, with non-optimal self-per-
formance plaque control. In addition,
clinical and microbiological adverse
effects were monitored.

Material and Methods

Study population

Consecutive patients were selected in
two centres (the Graduate Clinic of
Periodontology at the University Com-
plutense in Madrid, Spain, and the
Department of Periodontology at the
School of Dentistry in Leuven, Bel-
gium) from their respective SPC pro-
grammes when fulfilling the following
inclusion and exclusion criteria.

Inclusion criteria

� Adult patients, older than 18.
� Moderate to advanced chronic perio-

dontitis (Armitage 1999).
� Basic periodontal treatment received

in the previous 6 months.
� Turesky plaque index 41, at re-

evaluation.
� Patients systemically healthy, and

without relevant chronic medication
intake.

Exclusion criteria

� Pregnant women or in lactation.
� Active periodontitis, with clear need

of additional treatment [defined as
having � 2 sites per quadrant with
probing pocket depth (PPD)X6 mm].

� Known allergies to CHX or CPC.
� Systemic antibiotic intake in the

previous month.
� Mouth rinse usage in the previous

month.

All patients signed an Institutional
Review Board-approved consent forms
to participate in the study, after receiv-
ing detailed information about the pur-
pose, the benefits and the possible
hazards associated with the trial.

Experimental design

This study was designed as a rando-
mized, parallel, dual-centre, double-
blind, placebo-controlled, 3-month clin-
ical trial.

During the screening visit, subjects
were assessed for suitability to be
included in the study by an oral exam-
ination and a medical and dental history.
This screening visit occurred 1–6
months after receiving basic periodontal
therapy, and if fulfilling the criteria and
after accepting to participate by signing

the IRB-approved informed consent,
they were appointed for the baseline
visit.

At baseline, an oral examination was
carried out, assessing plaque accumula-
tion, gingival inflammation (GI) and
oral soft-tissue conditions. Moreover,
microbiological samples were taken.
Because of the non-optimal oral hygiene
conditions of the patients, a supragingi-
val scaling and a re-instrumentation of
their residual periodontal pockets with
an ultrasonic device were performed for,
approximately, 1 h.

After this professional prophylaxis,
all subjects received standardized oral
hygiene re-instructions and were pro-
vided with a new toothbrush (Vitis
Medios, Dentaid, Barcelona, Spain),
inter-dental brushes (Interprox Pluss,
Dentaid) or dental floss (Vitis Seda
Dentals, Dentaid), and a toothpaste
containing sodium fluoride (FluorAids,
Dentaid). Besides, all subjects were
asked to rinse twice daily, immediately
after brushing during 30 s with 15 ml of
the assigned product.

After 3 months, they were asked to
return for an oral examination to record
the same clinical parameters and to
retrieve microbiological samples. More-
over, at this last visit the participant’s
compliance was assessed by measuring
the remaining product from the returned
mouth rinse bottles and by measuring
their degree of satisfaction with the
product’s usage, by a brief interview.
All patients then received a professional
prophylaxis, and proceeded with their
assigned SPC.

Treatments

An external agent randomized the treat-
ments, by two computer-generated lists,
one for each centre, by coding identical
bottles with either test or placebo mouth
rinses with consecutive numbers. Num-
bers were assigned to patients consecu-
tively. Patients were stratified in two
categories according to their tobacco
habit as: non-smokers (including non-
smokers and smokers of o10 cigarettes/
day) and smokers of 10 or more cigar-
ettes/day. Codes were not revealed until
the study was finished. Both the exam-
iners and the subjects were blinded to
the content of the bottles. No attempt to
blind examiners for tooth staining was
made. The experimental mouth rinse
formulation contained no alcohol and
0.05% CHX digluconate and 0.05%
CPC as active ingredients, as well as
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water, glycerin, propylene glycol, xyli-
tol, peg-40 hydrogenated castor oil,
sodium saccharin, potassium acesul-
phame, neohesperidine DC, aroma and
C.I. 42090 (Perio-Aid Maintenance (R),
Dentaid). The placebo rinse was identi-
cal, except that it lacked the active
agents, CHX and CPC.

Clinical study

Two calibrated examiners in each centre
carried out the oral examinations, being
always the same examiner who assessed
the outcome variables in the same patient
at baseline and at the 3-month follow-up
visits. The following clinical parameters
(in sequential order) were recorded (before
the re-instrumentation at baseline), at six
sites per tooth in the entire mouth exclud-
ing the third molars:

� Degree of visual GI via the modified
gingival index (Lobene et al. 1986).

� PPD and gingival recession, recorded
to the nearest millimetre using a
manual probe (Merrit Bs probe,
Hu-Friedy, Chicago, IL, USA). Clin-
ical attachment levels (CAL) were
calculated for each site by adding
PPD and gingival recession.

� Bleeding on probing (BoP) evalu-
ated 20 s after probing to the depth
of the pockets.

� Plaque extension (PlI) after plaque
disclosure with a 2% aqueous ery-
throsin solution. A cotton swab was
submerged 10 s in the solution, and
then applied to the tooth surfaces.
After rinsing with water once, pla-
que deposits were assessed with the
Quigley & Hein (1962) index mod-
ified by Turesky et al. (1970), with
scores from 0 to 5.

The changes in PlI and GI between
the baseline and final visit were consid-
ered as the primary outcome parameters.

Microbiological study

The following two samples (in sequen-
tial order) were collected at both base-
line and 3-month visits:

� 1 ml of unstimulated saliva (repre-
sentative for the microbial load in
the oral cavity) (Umeda et al. 1998)
was collected by asking the patient
to move the tongue over the lips and
cheeks, and spit the saliva content in
a graduated glass container contain-

ing 4 ml of pre-reduced transport
medium (RTF).

� Pooled subgingival sample: from
each quadrant, the most accessible
site with the deepest probing depth
and bleeding was selected. Clinical
variables were specifically recorded
at these sites, such as the presence of
plaque, bleeding on sampling, PPD,
and gingival recession. Samples
were taken with two consecutive
sterile medium paper-points (Mail-
lefer, Ballaigues, Switzerland) per
site. Subgingival plaque was
sampled after the removal of all
supragingival plaque and debris
(Wikstrom et al. 1991). Before sam-
pling, the sites were isolated from
saliva by applying cotton rolls and
then gently dried with compressed
air, in order to avoid contamination.
The paper-points were kept in place
for 10 s and were then transferred
into a screw-capped vial containing
1.5 ml of RTF (Syed & Loesche
1972). Samples were transferred to
the microbial laboratory within 2 h,
where they were homogenized by
vortexing for 30 s (Dahlen et al.
1990), and serially diluted in PBS.

Both samples were processed in a
similar way at the laboratory. Aliquots
of 0.1 ml were plated manually for the
detection of Aggregatibacter actinomy-
cetemcomitans on the specific medium
Dentaid-1 (Alsina et al. 2001). These
plates were incubated for 3 days in air
with 5% CO2 at 371C. Suspected iso-
lates were identified on the basis of
colony morphology (small colony,
1 mm in diameter, with a dark border
and a ‘‘star’’ or ‘‘crossed cigars’’-
shaped inner structure) and positive
catalase reaction. Sample dilutions
were also plated onto a non-selective
blood agar plate (Blood Agar Base IIs,
Oxoid, Basingstoke, England), supple-
mented with haemine (5 mg/l), mena-
dione (1 mg/l) and 5% of sterile horse
blood. After 7–14 days of anaerobic
incubation (80% N2, 10% CO2 and
10% H2), total counts and counts of
representative colonies (those with col-
ony morphologies compatible with tar-
get pathogens morphology) were
performed in the most suitable plates,
those harbouring between 30 and 300
colonies. Suspected colonies were
further identified by microscopy, by
studying gram-staining and enzyme
activity (including N-acetyl-b-D-gluco-
saminidase, a-glucosidase, a-galactosi-

dase, a-fucosidase, esculin, indole and
trypsin-like activity). Counts were trans-
formed in colony-forming units (CFU)
per millilitre of the original sample.
Total anaerobic counts were calculated,
as well as counts of the periodontal
pathogens detected (A. actinomycetemco-
mitans, Tannerella forsythia, Porphyro-
monas gingivalis, Prevotella intermedia/
nigrescens, Parvimonas micra, Campylo-
bacter rectus and Fusobacterium nucle-
atum). In addition to the quantitative
microbiological data, the frequency of
detection and proportions for each bac-
terial species were also calculated.

To assess microbiological adverse
effects (overgrowth of super-infecting
or opportunistic bacterial species, such
as enterics), the presence of overgrowth
of other colony types was monitored,
especially in Dentaid-1 plates.

Adverse effects and compliance

At the final visit, different outcome
variables were studied to assess the
occurrence of adverse effects:

� A thorough examination of the oral
mucosa was conducted for detecting
any tissue reaction that could be
attributed to product use.

� A focus interview with the patient
assessing undesirable side effects
such as tooth staining, tongue stain-
ing, burning feeling, changes in taste
perceptions and oral dryness. The
occurrence of these outcomes was
recorded through a visual analogue
scale. In addition, an interview was
performed to record the patient’s
opinion of the product, including
its taste, using a visual analogue
scale. In this interview, the compli-
ance with the use of the product was
also evaluated.

Statistical analyses

A sample size calculation was per-
formed based on the changes on plaque
that occurred in a previous study (Santos
et al. 2004), rendering a standard devia-
tion of approximately 0.50 (0.55 in the
test group and 0.38 in the placebo) for
changes between baseline and 15 days.
Considering a power of 80%, 18 patients
needed to be included in each arm to
detect a difference of 0.48. To compen-
sate for drop outs, 22 patients were
planned as the minimum sample.
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water, glycerin, propylene glycol, xyli-
tol, peg-40 hydrogenated castor oil,
sodium saccharin, potassium acesul-
phame, neohesperidine DC, aroma and
C.I. 42090 (Perio-Aid Maintenance (R),
Dentaid). The placebo rinse was identi-
cal, except that it lacked the active
agents, CHX and CPC.

Clinical study

Two calibrated examiners in each centre
carried out the oral examinations, being
always the same examiner who assessed
the outcome variables in the same patient
at baseline and at the 3-month follow-up
visits. The following clinical parameters
(in sequential order) were recorded (before
the re-instrumentation at baseline), at six
sites per tooth in the entire mouth exclud-
ing the third molars:

� Degree of visual GI via the modified
gingival index (Lobene et al. 1986).

� PPD and gingival recession, recorded
to the nearest millimetre using a
manual probe (Merrit Bs probe,
Hu-Friedy, Chicago, IL, USA). Clin-
ical attachment levels (CAL) were
calculated for each site by adding
PPD and gingival recession.

� Bleeding on probing (BoP) evalu-
ated 20 s after probing to the depth
of the pockets.

� Plaque extension (PlI) after plaque
disclosure with a 2% aqueous ery-
throsin solution. A cotton swab was
submerged 10 s in the solution, and
then applied to the tooth surfaces.
After rinsing with water once, pla-
que deposits were assessed with the
Quigley & Hein (1962) index mod-
ified by Turesky et al. (1970), with
scores from 0 to 5.

The changes in PlI and GI between
the baseline and final visit were consid-
ered as the primary outcome parameters.

Microbiological study

The following two samples (in sequen-
tial order) were collected at both base-
line and 3-month visits:

� 1 ml of unstimulated saliva (repre-
sentative for the microbial load in
the oral cavity) (Umeda et al. 1998)
was collected by asking the patient
to move the tongue over the lips and
cheeks, and spit the saliva content in
a graduated glass container contain-

ing 4 ml of pre-reduced transport
medium (RTF).

� Pooled subgingival sample: from
each quadrant, the most accessible
site with the deepest probing depth
and bleeding was selected. Clinical
variables were specifically recorded
at these sites, such as the presence of
plaque, bleeding on sampling, PPD,
and gingival recession. Samples
were taken with two consecutive
sterile medium paper-points (Mail-
lefer, Ballaigues, Switzerland) per
site. Subgingival plaque was
sampled after the removal of all
supragingival plaque and debris
(Wikstrom et al. 1991). Before sam-
pling, the sites were isolated from
saliva by applying cotton rolls and
then gently dried with compressed
air, in order to avoid contamination.
The paper-points were kept in place
for 10 s and were then transferred
into a screw-capped vial containing
1.5 ml of RTF (Syed & Loesche
1972). Samples were transferred to
the microbial laboratory within 2 h,
where they were homogenized by
vortexing for 30 s (Dahlen et al.
1990), and serially diluted in PBS.

Both samples were processed in a
similar way at the laboratory. Aliquots
of 0.1 ml were plated manually for the
detection of Aggregatibacter actinomy-
cetemcomitans on the specific medium
Dentaid-1 (Alsina et al. 2001). These
plates were incubated for 3 days in air
with 5% CO2 at 371C. Suspected iso-
lates were identified on the basis of
colony morphology (small colony,
1 mm in diameter, with a dark border
and a ‘‘star’’ or ‘‘crossed cigars’’-
shaped inner structure) and positive
catalase reaction. Sample dilutions
were also plated onto a non-selective
blood agar plate (Blood Agar Base IIs,
Oxoid, Basingstoke, England), supple-
mented with haemine (5 mg/l), mena-
dione (1 mg/l) and 5% of sterile horse
blood. After 7–14 days of anaerobic
incubation (80% N2, 10% CO2 and
10% H2), total counts and counts of
representative colonies (those with col-
ony morphologies compatible with tar-
get pathogens morphology) were
performed in the most suitable plates,
those harbouring between 30 and 300
colonies. Suspected colonies were
further identified by microscopy, by
studying gram-staining and enzyme
activity (including N-acetyl-b-D-gluco-
saminidase, a-glucosidase, a-galactosi-

dase, a-fucosidase, esculin, indole and
trypsin-like activity). Counts were trans-
formed in colony-forming units (CFU)
per millilitre of the original sample.
Total anaerobic counts were calculated,
as well as counts of the periodontal
pathogens detected (A. actinomycetemco-
mitans, Tannerella forsythia, Porphyro-
monas gingivalis, Prevotella intermedia/
nigrescens, Parvimonas micra, Campylo-
bacter rectus and Fusobacterium nucle-
atum). In addition to the quantitative
microbiological data, the frequency of
detection and proportions for each bac-
terial species were also calculated.

To assess microbiological adverse
effects (overgrowth of super-infecting
or opportunistic bacterial species, such
as enterics), the presence of overgrowth
of other colony types was monitored,
especially in Dentaid-1 plates.

Adverse effects and compliance

At the final visit, different outcome
variables were studied to assess the
occurrence of adverse effects:

� A thorough examination of the oral
mucosa was conducted for detecting
any tissue reaction that could be
attributed to product use.

� A focus interview with the patient
assessing undesirable side effects
such as tooth staining, tongue stain-
ing, burning feeling, changes in taste
perceptions and oral dryness. The
occurrence of these outcomes was
recorded through a visual analogue
scale. In addition, an interview was
performed to record the patient’s
opinion of the product, including
its taste, using a visual analogue
scale. In this interview, the compli-
ance with the use of the product was
also evaluated.

Statistical analyses

A sample size calculation was per-
formed based on the changes on plaque
that occurred in a previous study (Santos
et al. 2004), rendering a standard devia-
tion of approximately 0.50 (0.55 in the
test group and 0.38 in the placebo) for
changes between baseline and 15 days.
Considering a power of 80%, 18 patients
needed to be included in each arm to
detect a difference of 0.48. To compen-
sate for drop outs, 22 patients were
planned as the minimum sample.
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Analyses statistiques (1)

An inter-examiner calibration was
performed before the start of the study.
Two patients (providing 156 sites) were
evaluated by the researchers. The per-
centage of agreement was 69.9–88.5%
for GI, 70.5–78.8% (41 mm) for PPD
and 70.5–73.7% for BOP. The degree of
agreement was considered as adequate.

For the analyses of the data, the
patient was considered as the statistical
unit. For each of the clinical outcome
variables, the mean score per subject
was calculated, both at baseline and at
the 3-month visit. At baseline and at 3
months, differences between the test and
placebo group were analysed by means
of the Student t-test. Intra-group differ-
ences were assessed by means of a
paired t-test.

For each primary outcome variable
(PlI and GI), the components of variance
were assessed by including in the mod-
el: treatment group, baseline value of
the evaluated variable, other baseline
values (PlI, GI, PPD), centre, examiner,
gender, age and smoking. Then, an
analysis of variance was carried out
using the treatment as the factor and
the baseline values of the evaluated
variable as the covariate.

For the microbiological variables,
bacterial counts (expressed as mean
and standard deviation) were log trans-
formed in order to achieve a normal
distribution. The logs of zero values
were considered as zero for conveni-
ence. Paired and unpaired t-test were
used for intra-group (baseline versus 3
months) and inter-group (at baseline, at
3 months, and in changes at baseline–3
months) evaluations. Frequencies of
detection were compared using the w2

test, either in the inter-group, at baseline
and at 3 months, or in the intra-group.
Proportions of flora were compared
using the sign rank test (intra-group) or
by the Wilcoxon test or the t-test (for
non-normal or normal distribution,
respectively) for inter-group assessment
at baseline, at 3 months and in changes
at baseline–3 months.

Results

Patients

Forty-seven patients were enrolled in
the study, 36 in Madrid and 11 in
Leuven, from April 2005 to January
2008 (Fig. 1). All participants attended
both the baseline and the 3-month visits.
No significant differences were detected
between patients from both centres, and

no centre-influence was observed in the
results. Based on this, patients from both
centres were pooled and analysed
together.

Demographic characteristics are shown
in Table 1. Twenty-two patients were
assigned to the placebo group (mean
age of 57, ranging 44–77, 14 females,
five smokers) and 25 to the test group
(mean age of 56, ranging 43–75, 12
females, seven smokers). No significant
differences between groups were detected
at baseline either in the demographic or
the clinical variables (Table 2), with the
exception of the percentage of BoP,
which was significantly higher in the
test (46.5% � 18.9%) as compared with
the placebo group (32.4% � 14.7%).

Clinical outcome variables

Baseline and 3-month values are shown
in Table 2, and changes between base-
line–3 months are shown in Table 3.

Plaque index

The PlI in both groups was almost
identical at baseline (2.86 in the placebo
group and 2.87 in the test group). Sig-
nificant (po0.001) higher values were
detected after 3 months in the placebo
group (3.03 versus 2.10, respectively).
The inter-group differences in the
changes between baseline and 3 months
were also statistically significant
(po0.001), with an increase of 0.16
for the placebo group and a decrease
of 0.64 for the test group. In the analysis
of variance (ANOVA) model, the treatment
showed the highest effect, while base-
line PlI and gender were covariates. No
influence of centre, examiner, age,

smoking, baseline GI or baseline PPD
was detected.

Gingival index

The GI in both groups was almost
identical at baseline (0.96 in the placebo
group and 0.99 in the test group). After
3 months, even though the test group
showed lower scores than the control
group (0.46 versus 0.56, respectively),
the inter-group differences in GI were
not statistically significant. Both groups
showed statistically significant reduc-
tions in gingival inflammation between
baseline and 3 months (Table 3), which
were higher in the test group. However,
these differences were not statisti-
cally significant. In the ANOVA model,
no significant treatment effect was
observed. Conversely, baseline PlI and
baseline GI demonstrated an impact on
the results. No influence of centre,
examiner, age or smoking was detected.

Fig. 1. Flowchart of patient inclusion.

Table 1. Demographic characteristics of both
study groups

Placebo Test

Age
Mean 56.7 55.8
SD 9.3 8.4
Maximum 77 75
Minimum 44 43

Gender
Female 14 12
Male 8 13
n 22 25

Smokers
No 17 18
Yes 5 7

Centre
Madrid 17 19
Leuven 5 6
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Analyses statistiques (2)

An inter-examiner calibration was
performed before the start of the study.
Two patients (providing 156 sites) were
evaluated by the researchers. The per-
centage of agreement was 69.9–88.5%
for GI, 70.5–78.8% (41 mm) for PPD
and 70.5–73.7% for BOP. The degree of
agreement was considered as adequate.

For the analyses of the data, the
patient was considered as the statistical
unit. For each of the clinical outcome
variables, the mean score per subject
was calculated, both at baseline and at
the 3-month visit. At baseline and at 3
months, differences between the test and
placebo group were analysed by means
of the Student t-test. Intra-group differ-
ences were assessed by means of a
paired t-test.

For each primary outcome variable
(PlI and GI), the components of variance
were assessed by including in the mod-
el: treatment group, baseline value of
the evaluated variable, other baseline
values (PlI, GI, PPD), centre, examiner,
gender, age and smoking. Then, an
analysis of variance was carried out
using the treatment as the factor and
the baseline values of the evaluated
variable as the covariate.

For the microbiological variables,
bacterial counts (expressed as mean
and standard deviation) were log trans-
formed in order to achieve a normal
distribution. The logs of zero values
were considered as zero for conveni-
ence. Paired and unpaired t-test were
used for intra-group (baseline versus 3
months) and inter-group (at baseline, at
3 months, and in changes at baseline–3
months) evaluations. Frequencies of
detection were compared using the w2

test, either in the inter-group, at baseline
and at 3 months, or in the intra-group.
Proportions of flora were compared
using the sign rank test (intra-group) or
by the Wilcoxon test or the t-test (for
non-normal or normal distribution,
respectively) for inter-group assessment
at baseline, at 3 months and in changes
at baseline–3 months.

Results

Patients

Forty-seven patients were enrolled in
the study, 36 in Madrid and 11 in
Leuven, from April 2005 to January
2008 (Fig. 1). All participants attended
both the baseline and the 3-month visits.
No significant differences were detected
between patients from both centres, and

no centre-influence was observed in the
results. Based on this, patients from both
centres were pooled and analysed
together.

Demographic characteristics are shown
in Table 1. Twenty-two patients were
assigned to the placebo group (mean
age of 57, ranging 44–77, 14 females,
five smokers) and 25 to the test group
(mean age of 56, ranging 43–75, 12
females, seven smokers). No significant
differences between groups were detected
at baseline either in the demographic or
the clinical variables (Table 2), with the
exception of the percentage of BoP,
which was significantly higher in the
test (46.5% � 18.9%) as compared with
the placebo group (32.4% � 14.7%).

Clinical outcome variables

Baseline and 3-month values are shown
in Table 2, and changes between base-
line–3 months are shown in Table 3.

Plaque index

The PlI in both groups was almost
identical at baseline (2.86 in the placebo
group and 2.87 in the test group). Sig-
nificant (po0.001) higher values were
detected after 3 months in the placebo
group (3.03 versus 2.10, respectively).
The inter-group differences in the
changes between baseline and 3 months
were also statistically significant
(po0.001), with an increase of 0.16
for the placebo group and a decrease
of 0.64 for the test group. In the analysis
of variance (ANOVA) model, the treatment
showed the highest effect, while base-
line PlI and gender were covariates. No
influence of centre, examiner, age,

smoking, baseline GI or baseline PPD
was detected.

Gingival index

The GI in both groups was almost
identical at baseline (0.96 in the placebo
group and 0.99 in the test group). After
3 months, even though the test group
showed lower scores than the control
group (0.46 versus 0.56, respectively),
the inter-group differences in GI were
not statistically significant. Both groups
showed statistically significant reduc-
tions in gingival inflammation between
baseline and 3 months (Table 3), which
were higher in the test group. However,
these differences were not statisti-
cally significant. In the ANOVA model,
no significant treatment effect was
observed. Conversely, baseline PlI and
baseline GI demonstrated an impact on
the results. No influence of centre,
examiner, age or smoking was detected.

Fig. 1. Flowchart of patient inclusion.

Table 1. Demographic characteristics of both
study groups

Placebo Test

Age
Mean 56.7 55.8
SD 9.3 8.4
Maximum 77 75
Minimum 44 43

Gender
Female 14 12
Male 8 13
n 22 25

Smokers
No 17 18
Yes 5 7

Centre
Madrid 17 19
Leuven 5 6
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Analyses statistiques (3)

An inter-examiner calibration was
performed before the start of the study.
Two patients (providing 156 sites) were
evaluated by the researchers. The per-
centage of agreement was 69.9–88.5%
for GI, 70.5–78.8% (41 mm) for PPD
and 70.5–73.7% for BOP. The degree of
agreement was considered as adequate.

For the analyses of the data, the
patient was considered as the statistical
unit. For each of the clinical outcome
variables, the mean score per subject
was calculated, both at baseline and at
the 3-month visit. At baseline and at 3
months, differences between the test and
placebo group were analysed by means
of the Student t-test. Intra-group differ-
ences were assessed by means of a
paired t-test.

For each primary outcome variable
(PlI and GI), the components of variance
were assessed by including in the mod-
el: treatment group, baseline value of
the evaluated variable, other baseline
values (PlI, GI, PPD), centre, examiner,
gender, age and smoking. Then, an
analysis of variance was carried out
using the treatment as the factor and
the baseline values of the evaluated
variable as the covariate.

For the microbiological variables,
bacterial counts (expressed as mean
and standard deviation) were log trans-
formed in order to achieve a normal
distribution. The logs of zero values
were considered as zero for conveni-
ence. Paired and unpaired t-test were
used for intra-group (baseline versus 3
months) and inter-group (at baseline, at
3 months, and in changes at baseline–3
months) evaluations. Frequencies of
detection were compared using the w2

test, either in the inter-group, at baseline
and at 3 months, or in the intra-group.
Proportions of flora were compared
using the sign rank test (intra-group) or
by the Wilcoxon test or the t-test (for
non-normal or normal distribution,
respectively) for inter-group assessment
at baseline, at 3 months and in changes
at baseline–3 months.

Results

Patients

Forty-seven patients were enrolled in
the study, 36 in Madrid and 11 in
Leuven, from April 2005 to January
2008 (Fig. 1). All participants attended
both the baseline and the 3-month visits.
No significant differences were detected
between patients from both centres, and

no centre-influence was observed in the
results. Based on this, patients from both
centres were pooled and analysed
together.

Demographic characteristics are shown
in Table 1. Twenty-two patients were
assigned to the placebo group (mean
age of 57, ranging 44–77, 14 females,
five smokers) and 25 to the test group
(mean age of 56, ranging 43–75, 12
females, seven smokers). No significant
differences between groups were detected
at baseline either in the demographic or
the clinical variables (Table 2), with the
exception of the percentage of BoP,
which was significantly higher in the
test (46.5% � 18.9%) as compared with
the placebo group (32.4% � 14.7%).

Clinical outcome variables

Baseline and 3-month values are shown
in Table 2, and changes between base-
line–3 months are shown in Table 3.

Plaque index

The PlI in both groups was almost
identical at baseline (2.86 in the placebo
group and 2.87 in the test group). Sig-
nificant (po0.001) higher values were
detected after 3 months in the placebo
group (3.03 versus 2.10, respectively).
The inter-group differences in the
changes between baseline and 3 months
were also statistically significant
(po0.001), with an increase of 0.16
for the placebo group and a decrease
of 0.64 for the test group. In the analysis
of variance (ANOVA) model, the treatment
showed the highest effect, while base-
line PlI and gender were covariates. No
influence of centre, examiner, age,

smoking, baseline GI or baseline PPD
was detected.

Gingival index

The GI in both groups was almost
identical at baseline (0.96 in the placebo
group and 0.99 in the test group). After
3 months, even though the test group
showed lower scores than the control
group (0.46 versus 0.56, respectively),
the inter-group differences in GI were
not statistically significant. Both groups
showed statistically significant reduc-
tions in gingival inflammation between
baseline and 3 months (Table 3), which
were higher in the test group. However,
these differences were not statisti-
cally significant. In the ANOVA model,
no significant treatment effect was
observed. Conversely, baseline PlI and
baseline GI demonstrated an impact on
the results. No influence of centre,
examiner, age or smoking was detected.

Fig. 1. Flowchart of patient inclusion.

Table 1. Demographic characteristics of both
study groups

Placebo Test

Age
Mean 56.7 55.8
SD 9.3 8.4
Maximum 77 75
Minimum 44 43

Gender
Female 14 12
Male 8 13
n 22 25

Smokers
No 17 18
Yes 5 7

Centre
Madrid 17 19
Leuven 5 6
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Résultats (1)

An inter-examiner calibration was
performed before the start of the study.
Two patients (providing 156 sites) were
evaluated by the researchers. The per-
centage of agreement was 69.9–88.5%
for GI, 70.5–78.8% (41 mm) for PPD
and 70.5–73.7% for BOP. The degree of
agreement was considered as adequate.

For the analyses of the data, the
patient was considered as the statistical
unit. For each of the clinical outcome
variables, the mean score per subject
was calculated, both at baseline and at
the 3-month visit. At baseline and at 3
months, differences between the test and
placebo group were analysed by means
of the Student t-test. Intra-group differ-
ences were assessed by means of a
paired t-test.

For each primary outcome variable
(PlI and GI), the components of variance
were assessed by including in the mod-
el: treatment group, baseline value of
the evaluated variable, other baseline
values (PlI, GI, PPD), centre, examiner,
gender, age and smoking. Then, an
analysis of variance was carried out
using the treatment as the factor and
the baseline values of the evaluated
variable as the covariate.

For the microbiological variables,
bacterial counts (expressed as mean
and standard deviation) were log trans-
formed in order to achieve a normal
distribution. The logs of zero values
were considered as zero for conveni-
ence. Paired and unpaired t-test were
used for intra-group (baseline versus 3
months) and inter-group (at baseline, at
3 months, and in changes at baseline–3
months) evaluations. Frequencies of
detection were compared using the w2

test, either in the inter-group, at baseline
and at 3 months, or in the intra-group.
Proportions of flora were compared
using the sign rank test (intra-group) or
by the Wilcoxon test or the t-test (for
non-normal or normal distribution,
respectively) for inter-group assessment
at baseline, at 3 months and in changes
at baseline–3 months.

Results

Patients

Forty-seven patients were enrolled in
the study, 36 in Madrid and 11 in
Leuven, from April 2005 to January
2008 (Fig. 1). All participants attended
both the baseline and the 3-month visits.
No significant differences were detected
between patients from both centres, and

no centre-influence was observed in the
results. Based on this, patients from both
centres were pooled and analysed
together.

Demographic characteristics are shown
in Table 1. Twenty-two patients were
assigned to the placebo group (mean
age of 57, ranging 44–77, 14 females,
five smokers) and 25 to the test group
(mean age of 56, ranging 43–75, 12
females, seven smokers). No significant
differences between groups were detected
at baseline either in the demographic or
the clinical variables (Table 2), with the
exception of the percentage of BoP,
which was significantly higher in the
test (46.5% � 18.9%) as compared with
the placebo group (32.4% � 14.7%).

Clinical outcome variables

Baseline and 3-month values are shown
in Table 2, and changes between base-
line–3 months are shown in Table 3.

Plaque index

The PlI in both groups was almost
identical at baseline (2.86 in the placebo
group and 2.87 in the test group). Sig-
nificant (po0.001) higher values were
detected after 3 months in the placebo
group (3.03 versus 2.10, respectively).
The inter-group differences in the
changes between baseline and 3 months
were also statistically significant
(po0.001), with an increase of 0.16
for the placebo group and a decrease
of 0.64 for the test group. In the analysis
of variance (ANOVA) model, the treatment
showed the highest effect, while base-
line PlI and gender were covariates. No
influence of centre, examiner, age,

smoking, baseline GI or baseline PPD
was detected.

Gingival index

The GI in both groups was almost
identical at baseline (0.96 in the placebo
group and 0.99 in the test group). After
3 months, even though the test group
showed lower scores than the control
group (0.46 versus 0.56, respectively),
the inter-group differences in GI were
not statistically significant. Both groups
showed statistically significant reduc-
tions in gingival inflammation between
baseline and 3 months (Table 3), which
were higher in the test group. However,
these differences were not statisti-
cally significant. In the ANOVA model,
no significant treatment effect was
observed. Conversely, baseline PlI and
baseline GI demonstrated an impact on
the results. No influence of centre,
examiner, age or smoking was detected.

Fig. 1. Flowchart of patient inclusion.

Table 1. Demographic characteristics of both
study groups

Placebo Test

Age
Mean 56.7 55.8
SD 9.3 8.4
Maximum 77 75
Minimum 44 43

Gender
Female 14 12
Male 8 13
n 22 25

Smokers
No 17 18
Yes 5 7

Centre
Madrid 17 19
Leuven 5 6

Low-concentration chlorhexidine mouth rinse in periodontitis patients 269

r 2010 John Wiley & Sons A/S

39 / 41



www.divat.fr

Deux
moyennes
théoriques
(N > 30,
indépendance)

Deux
moyennes
théoriques
(N > 30,
appariement)

Deux
moyennes
théoriques
(N ≤ 30,
indépendance)

Généralisations

Exemple :
Escribano et
al.

DIVAT
Données Informatisées et VAlidées en Transplantation

Résultats (2)

An inter-examiner calibration was
performed before the start of the study.
Two patients (providing 156 sites) were
evaluated by the researchers. The per-
centage of agreement was 69.9–88.5%
for GI, 70.5–78.8% (41 mm) for PPD
and 70.5–73.7% for BOP. The degree of
agreement was considered as adequate.

For the analyses of the data, the
patient was considered as the statistical
unit. For each of the clinical outcome
variables, the mean score per subject
was calculated, both at baseline and at
the 3-month visit. At baseline and at 3
months, differences between the test and
placebo group were analysed by means
of the Student t-test. Intra-group differ-
ences were assessed by means of a
paired t-test.

For each primary outcome variable
(PlI and GI), the components of variance
were assessed by including in the mod-
el: treatment group, baseline value of
the evaluated variable, other baseline
values (PlI, GI, PPD), centre, examiner,
gender, age and smoking. Then, an
analysis of variance was carried out
using the treatment as the factor and
the baseline values of the evaluated
variable as the covariate.

For the microbiological variables,
bacterial counts (expressed as mean
and standard deviation) were log trans-
formed in order to achieve a normal
distribution. The logs of zero values
were considered as zero for conveni-
ence. Paired and unpaired t-test were
used for intra-group (baseline versus 3
months) and inter-group (at baseline, at
3 months, and in changes at baseline–3
months) evaluations. Frequencies of
detection were compared using the w2

test, either in the inter-group, at baseline
and at 3 months, or in the intra-group.
Proportions of flora were compared
using the sign rank test (intra-group) or
by the Wilcoxon test or the t-test (for
non-normal or normal distribution,
respectively) for inter-group assessment
at baseline, at 3 months and in changes
at baseline–3 months.

Results

Patients

Forty-seven patients were enrolled in
the study, 36 in Madrid and 11 in
Leuven, from April 2005 to January
2008 (Fig. 1). All participants attended
both the baseline and the 3-month visits.
No significant differences were detected
between patients from both centres, and

no centre-influence was observed in the
results. Based on this, patients from both
centres were pooled and analysed
together.

Demographic characteristics are shown
in Table 1. Twenty-two patients were
assigned to the placebo group (mean
age of 57, ranging 44–77, 14 females,
five smokers) and 25 to the test group
(mean age of 56, ranging 43–75, 12
females, seven smokers). No significant
differences between groups were detected
at baseline either in the demographic or
the clinical variables (Table 2), with the
exception of the percentage of BoP,
which was significantly higher in the
test (46.5% � 18.9%) as compared with
the placebo group (32.4% � 14.7%).

Clinical outcome variables

Baseline and 3-month values are shown
in Table 2, and changes between base-
line–3 months are shown in Table 3.

Plaque index

The PlI in both groups was almost
identical at baseline (2.86 in the placebo
group and 2.87 in the test group). Sig-
nificant (po0.001) higher values were
detected after 3 months in the placebo
group (3.03 versus 2.10, respectively).
The inter-group differences in the
changes between baseline and 3 months
were also statistically significant
(po0.001), with an increase of 0.16
for the placebo group and a decrease
of 0.64 for the test group. In the analysis
of variance (ANOVA) model, the treatment
showed the highest effect, while base-
line PlI and gender were covariates. No
influence of centre, examiner, age,

smoking, baseline GI or baseline PPD
was detected.

Gingival index

The GI in both groups was almost
identical at baseline (0.96 in the placebo
group and 0.99 in the test group). After
3 months, even though the test group
showed lower scores than the control
group (0.46 versus 0.56, respectively),
the inter-group differences in GI were
not statistically significant. Both groups
showed statistically significant reduc-
tions in gingival inflammation between
baseline and 3 months (Table 3), which
were higher in the test group. However,
these differences were not statisti-
cally significant. In the ANOVA model,
no significant treatment effect was
observed. Conversely, baseline PlI and
baseline GI demonstrated an impact on
the results. No influence of centre,
examiner, age or smoking was detected.

Fig. 1. Flowchart of patient inclusion.

Table 1. Demographic characteristics of both
study groups

Placebo Test

Age
Mean 56.7 55.8
SD 9.3 8.4
Maximum 77 75
Minimum 44 43

Gender
Female 14 12
Male 8 13
n 22 25

Smokers
No 17 18
Yes 5 7

Centre
Madrid 17 19
Leuven 5 6

Low-concentration chlorhexidine mouth rinse in periodontitis patients 269

r 2010 John Wiley & Sons A/S

→ Pas de test statistique : H0 est vraie par dé�nition.

40 / 41



www.divat.fr

Deux
moyennes
théoriques
(N > 30,
indépendance)

Deux
moyennes
théoriques
(N > 30,
appariement)

Deux
moyennes
théoriques
(N ≤ 30,
indépendance)

Généralisations

Exemple :
Escribano et
al.

DIVAT
Données Informatisées et VAlidées en Transplantation

Résultats (3)

BoP

Changes in BoP are shown in Table 3.
Baseline values of BoP were signifi-
cantly higher (p 5 0.007) in the test
group. After 3 months, no differences
between groups were detected due to a
significant reduction in BoP in the test
group and minor changes in the placebo
group. The inter-group comparison of
the changes baseline–3 months in BoP
revealed statistically significant differ-
ences (p 5 0.029).

PPD

Changes in PPDs are shown in Table 3.
Mean PPD demonstrated minor reduc-
tions from baseline to 3 months. The
reduction was only statistically signifi-
cant in the test group. No inter-group
differences were detected.

Frequency distributions of different
pocket categories did not show signifi-
cant differences between groups. Both
groups showed significant changes
between baseline and 3 months, with

an increase in shallow pockets
(43 mm), and in parallel a decrease in
moderate pockets (4–6 mm). The mag-
nitude of these changes was higher in
the test group; however, no significant
differences were detected.

CAL

Mean CAL showed minor reductions
from baseline to 3 months. No differ-
ences were detected between groups
(Table 3).

Frequency distributions of different
CAL categories did not show significant
differences between groups. Both
groups showed changes between base-
line and 3 months demonstrating attach-
ment level gains, but no significant
differences between the groups were
detected.

Patient-centred variables

Only the answers provided by one of the
centres (Madrid) were evaluated. Seven-
teen subjects from the control group and
19 from the test group completed the
questionnaires (Table 4).

Two subjects reported to a 1-week
episode of intraoral ulcers during the
study period. Both of them were in the
placebo group.

Tooth staining was reported by four
patients in the control group (23.5%)
and by 14 in the test group (73.7%).
These differences showed a tendency
towards statistical significance (p 5
0.07). The same occurred for the burn-
ing feeling of the mouth, with four
patients in the control group and 14 in
the test group referring to this condition
(p 5 0.08).

No statistically significant differences
were found between groups for any of
the other patient-centred variables
assessed (tongue staining, taste altera-
tions and feeling of dryness).

When the taste of the product or the
overall opinion was assessed, no inter-
group differences were observed.

Microbiological outcome variables:

subgingival samples

Microbiological outcome variables were
only evaluated in one centre (Madrid).
Out of the 17 control patients in Madrid,
17 subgingival samples were available
at baseline, while 15 were processed
after 3 months (one sample was lost
due to technical problems and another
sample was not taken). Out of the 19 test

Table 2. Mean values and standard deviation (SD) of different clinical variables at baseline and
after 3 months

Placebo Test p inter-
group

mean SD mean SD

Baseline
Mean GI 0.96 0.92 0.99 0.78 NS
Mean PlI 2.87 0.83 2.86 0.65 NS
Mean PPD 2.80 0.46 2.99 0.47 NS
Mean % of 1–3 mm pockets 81.79% 13.15% 74.20% 15.81% NS
Mean percentage of 4–6 mm pockets 16.78% 11.74% 24.58% 15.26% NS
Mean % of 46 mm pockets 0.85% 1.85% 0.72% 1.15% NS
Mean BoP 32.42% 14.70% 46.52% 18.91% 0.007
Mean CAL 3.72 0.64 3.56 0.88 NS
Mean % of 1–3 mm CAL 50.47% 17.06% 54.95% 22.23% NS
Mean % of 4–6 mm CAL 41.87% 13.74% 37.96% 18.27% NS
Mean % of 46 mm CAL 7.10% 5.68% 6.69% 6.81% NS

3 months
Mean GI 0.56 0.41 0.46 0.27 NS
Mean PlI 3.03 0.62 2.10 0.90 0.000
Mean PPD 2.71 0.39 2.80 0.45 NS
Mean % of 1–3 mm pockets 85.48% 9.52% 80.79% 13.61% NS
Mean % of 4–6 mm pockets 13.50% 8.55% 18.11% 12.73% NS
Mean % of 46 mm pockets 0.56% 1.07% 0.73% 1.21% NS
Mean BoP 33.39% 17.79% 35.52% 16.92% NS
Mean CAL 3.44 0.70 3.40 1.00 NS
Mean % of 1–3 mm CAL 57.49% 18.75% 58.45% 24.45% NS
Mean % of 4–6 mm CAL 36.65% 16.47% 34.63% 18.22% NS
Mean % of 46 mm CAL 5.40% 4.07% 6.46% 7.80% NS

NS, not statistically significant (p40.05).

GI, gingival inflammation; CAL, clinical attachment level; BoP, bleeding on probing; PPD, probing

pocket depth; PlI, plaque extension.

Table 3. Changes expressed as mean and standard deviation (SD) in clinical variables (baseline–
3 months), including paired t-test intra-group p value (p intra) and unpaired t-test inter-group
p value

Placebo Test p inter-
group

mean SD p intra mean SD p intra

Gingival index � 0.40 0.70 0.019 � 0.52 0.65 0.001 0.568
Plaque index 0.16 0.72 0.325 � 0.76 0.64 0.000 0.000
Mean probing pocket depth � 0.09 0.32 0.206 � 0.19 0.34 0.010 0.318
Mean % of 1–3 mm pockets 3.70% 6.97% 0.021 6.60% 10.21% 0.004 0.257
Mean % of 4–6 mm pockets � 3.28% 6.39% 0.025 � 6.46% 10.07% 0.004 0.198
Mean % of 46 mm pockets � 0.29% 1.11% 0.239 0.00% 0.41% 0.955 0.255
Bleeding on probing 0.33% 18.50% 0.936 � 11.00% 14.60% 0.001 0.029
Mean clinical attachment level � 0.27 0.38 0.004 � 0.15 0.43 0.087 0.329
Mean % of 1–3 mm CAL 6.71% 10.75% 0.010 3.50% 10.17% 0.098 0.307
Mean % of 4–6 mm CAL � 4.52% 10.83% 0.070 � 3.33% 8.56% 0.063 0.685
Mean % of 46 mm CAL � 2.08% 3.60% 0.016 � 0.23% 5.05% 0.825 0.155
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