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Introduction

Gingival recession is the most common and unde-
sirable condition of the gingiva. It is characterized 
by displacement of gingival margin apically from 
cement-enamel junction (CEJ) and exposure of 
root surface to the oral environment.1,2 For a pa-
tient, gingival recession usually creates an aes-
thetical problem, especially when such problem 
affects the anterior teeth, and anxiety about tooth 
loss due to progressing the destruction. It may also 
be associated with dentine hypersensitivity, and/or 
root caries, abrasion and/or cervical wear, erosion 
because of exposure of the root surface to the oral 
environment and an increase in accumulation of 
dental plaque.3 

The aetiology of gingival recession is multifac- 

torial. Several factors may play a role in gingival 
recession development, such as excessive or in-
adequate teeth brushing, destructive periodontal 
disease, tooth malposition, alveolar bone dehis-
cence, high muscle attachment, frenum pull and 
occlusal trauma.4 Other causative factors that have 
been reported are iatrogenic factors (orthodontic, 
or prosthetic treatment, and etc.)5 and smoking. 
However, bacterial plaque is of equal importance 
in the aetiology of gingival recession.6 

The mucogingival complex consists of free and 
attached gingiva, mucogingival junction and the 
alveolar mucosa. An adequate mucogingival com-
plex, in which the mucogingival tissues can sustain 
their biomorphological integrity and maintain an 
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enduring attachment to the teeth and the underly-
ing soft tissue, is always essential. When a mucog-
ingival problem occurs, there are basically two 
ways in which it presents itself. First, as a close 
disruption of the mucogingival complex resulting 
in pocket formation. Second, as an open disruption 
of the mucogingival complex resulting in gingival 
clefts and gingival recession.6 

Hence, there appears to be a need for further 
study of possible causative factors and severity of 
gingival recession based on Miller’s classification 
which would help in diagnosis and determination 
of the prognosis. Therefore, the present study 
aimed at assessing the aetiology and severity of 
different grades of gingival recession among indi-
viduals between 18 and 68 years of age. 

Materials and Methods 
Subjects 
The participants in the study were 344 patients, 165 
males and 179 females, 18 to 68 years of age (mean 
age of 46±3.8 years) that sought dental treatment in 
a private practice in Patra, one of the biggest cities 
in Greece. The samples of the study consisted of 
participants who had gingival recession. All exami-
nations were performed by the author of the article. 
The participants were in good general health as es-
timated by a health questionnaire.  
 
Ethics 
All participants were informed about the evaluation 
to which they would be submitted and gave their 
informed consent to participate in the study.  
 
Questionnaire 
All participants filled out a questionnaire before 
beginning the clinical examination. Age, oral hy-
giene habits (type of toothbrush, frequency of 
brushing, and method of brushing) and the last time 
visiting a dentist were asked. 
 
Clinical examination 
The participants in the study were clinically exam-
ined by the author of the article. The following 
indices were measured on each tooth: plaque score, 
gingival score and gingival recession rate from 
cement-enamel junction (CEJ) to gingival margin 
using a William’s probe (Goldman-Fox/Williams 
DE probe PD: PGF/W, Chicago, IL) in the mid-
buccal surfaces of all teeth except the 3rd molars. 
Presence or absence of supra-gingival plaque was 

recorded after disclosing soft deposits using eryth-
rosin solution (3%) as mouthwash for 30 seconds. 
The teeth and gingival surfaces were dried with the 
flow of air while dental unit light was used as the 
light source for the inspections. In cases that CEJ 
was covered by calculus, hidden by restoration or 
loss due to caries or wear lesions, the location of 
such junction was estimated on the basis of adja-
cent teeth.7 The area was then evaluated by assess-
ing the plaque and calculus accumulation on each 
tooth. Plaque was scored in a range of 0-3 using 
the plaque index of Silness and Löe (PLI).8 Gingi-
val inflammation was assessed using the gingival 
index of Löe and Silness (GI)8. Then, the tooth 
mal-alignment was observed by viewing the teeth 
from occlusal Plane. The position of each tooth 
was classified in all participants according to its 
relation to the regular curve of the arch as either 
correctly, labially or lingually positioned. 
 
Statistical analysis 
The individual was the statistic unit. For each pa-
tient, the average values recession and percentage of 
buccal surfaces covered by supra-gingival plaque or 
calculus were calculated. The chi-square test was 
employed to analyse the data using the statistical 
package of SPSS 16.0 (SPSS Inc., Chicago, IL, 
USA). A P value less than 5% (P<0.05) was consid-
ered to be statistically significant. 

Results 
Statistical analysis showed that 273 participants 
(79.4%) had class I gingival recession, 52 (15.3%) 
class II, 14 (4.0%) class III and 5 (1.2%) class IV, 
according to the Miller’s classification. The most 
frequent affected teeth with gingival recession were 
maxillary 1st and 2nd molars followed by the man-
dibular ones (Figure 1). 
 

 
Figure 1. Distribution of gingival recession by tooth type. 
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Regarding the tooth brushing method and type of 
toothbrush, horizontal brushing method and usage 
of medium type of toothbrush were found to be 
more injurious to marginal gingiva leading to gingi-
val recession (Figure 2). Statistical analysis revealed 
that the correlation between both toothbrush type 
and brushing method and gingival recession were 
statistically significant (P < 0.001, Table 1). 

Patients who brushed once daily showed more 
gingival recession than those who brushed twice 
daily or more (Figure 2); the correlation was statisti-
cally significant (P = 0.001, Table 1). 

Dental plaque and gingival inflammation ap-
peared to be the most frequent precipitating aetio-
logical factors (Figure 3). The association between 

both dental plaque and gingival inflammation and 
gingival recession was found to be statistically sig-
nificant (P = 0.015, Table 1). 

Malpositioned teeth especially labially posi-
tioned ones were more susceptible to gingival reces-
sion in the presence of poor oral hygiene, gingival 
inflammation and inadequate width of attached gin-
giva. Statistical analysis revealed a statistically sig-
nificant association between tooth position and gin-
gival recession (P < 0.001, Table 1). 

Patients with sub-gingival calculus (67.16%) 
were found to be more associated with gingival re-
cession than those with supra-gingival calculus, 
however the difference was not statistically signifi-
cant (P = 0.082, Table 1). 

 

 

 
Figure 2. Brushing habits of the sample of the study. 

 

Table 1. Gingival recession of the sample by aetiological factors 

Aetiological factors of gingival recession p-value* 

Tooth brush and brushing method 
(horizontal method, medium tooth brush/other methods & tooth brushes) < 0.001 

Tooth brush frequency  
(once daily/twice daily or more) 0.001 

Dental plaque (PLI) & gingival inflammation (GI) 
(presence/absence) 0.015 

Teeth position 
(labially positioned/lingually or normally positioned) <0.001 

Presence of sub-gingival calculus/presence of supra-gingival calculus 0.082 
*(chi-square method, P<0.05 is statistically significant) 
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Figure 3. Plaque score (PLI by Silness & Löe)8, gingival score (GI by Löe & Silness)8, and tooth 
position of the sample of the study. 

 

Discussion 
As mentioned above 165 (48.0%) males and 179 
(52.0%) females showed gingival recession. This 
finding is in agreement with the findings in a study 
by Kozlowska et al.9 in which 31, 74% of females 
and 24, 28% of males showed gingival recession, 
respectively. However, other studies10-17 showed 
that gingival recession was greater in males than in 
females. Gender differences regarding the preva-
lence of gingival recession could be attributed to the 
fact that females visit their dentists more frequently 
than males. In the present study, the most frequent 
affected teeth with gingival recession were the max-
illary 1st and 2nd molars followed by the mandibular 
ones. Previous studies showed that the more fre-
quently teeth with recessions were the anterior teeth 
of the mandible,6,9,12,14,18 mandibular premolars,19,20 

1st molars17, maxillary canines and 1st premolars.20,21 
Checchi et al.22 showed that canines of both jaws 
were the most frequent teeth affected by gingival 
recession. Muller et al.23 found that 1st and 2nd mo-
lars of both jaws were the most frequently teeth af-
fected by gingival recession. However, Murray24 

showed that the most frequent teeth with gingival 
recession were mandibular incisors followed by 1st 

maxillary molars, 1st mandibular molars, premolars 
of both jaws, 2nd maxillary molars, 2nd mandibular 
molars and canines. Maxillary incisors showed the 
lowest prevalence of gingival recession.24 These 
differences could be attributed to several factors 

such as the heterogeneity samples, the difference in 
attitude of the samples to the value of oral hygiene 
and the need for a regular dental follow-up, the dif-
ferent criteria used by several examiners (clinical 
examination-questionnaire) in order to collect data, 
and the origin of the sample collected (dental hospi-
tal, private practice, etc.). In addition, the samples of 
the present study were looking for a dental treat-
ment in a private dental practice and we could not 
consider them as random ones. On the other hand, 
the aim of the present study was not to estimate the 
frequency of gingival recession but to investigate 
the aetiology and severity of gingival recession of 
subjects who already showed gingival recession.  

The results of the present study showed that pa-
tients who applied horizontal method of tooth 
brushing had more gingival recession than those 
who applied either Bass technique or circular 
methods. The same finding was recorded for pa-
tients who used medium-hardness toothbrushes 
and brushed their teeth once daily. Similar findings 
made in previous studies reported that too vigor-
ous, forceful and excessive use of medium-
hardness toothbrushes in an horizontal direction 
could cause abrasions of the gingiva. Those studies 
showed that gingival recession was correlated with 
frequency, duration, and technique of tooth brush-
ing (especially horizontal scrub technique).15,25-28 It 
is important to notice that many studies have found 
correlations among different combinations of 
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aetiological factors of gingival recession because 
the aetiology of gingival recession is multifacto-
rial2,3,6,17,29 and is therefore, unlikely to be caused 
by any single factor. These studies reported that 
frequency and hardness of toothbrushes,2,9,10,15,17,29 
duration and technique of tooth brushing (espe-
cially horizontal scrub technique)25,27 and trauma 
from tooth brushing2,3,10,15,26,29-34 were associated 
with gingival recession. In other studies, the use of 
excessive brushing force has been shown to be a 
major cause of gingival abrasion;9,35 and the fre-
quency of tooth brush changing had significant 
influence on the number of sites with gingival re-
cession.9On the other hand, a study by Mum-
ghamba et al.36 showed that tooth cleaning prac-
tices were not significantly associated with gingi-
val recession while no significant differences were 
observed for toothbrush type and frequency of 
tooth brushing.37,38 A systematic review by Raja-
pakse et al.27 showed that only 2 out of 17 studies 
concluded that there appeared to be no relationship 
between tooth brushing frequency and gingival 
recession while 8 studies reported a positive asso-
ciation between tooth brushing frequency and gin-
gival recession. Other potential risk factors were 
duration of tooth brushing, brushing force, fre-
quency of changing the tooth brush, brush hardness 
and tooth brush technique.  

Regarding the role of dental plaque and gingival 
inflammation in the development of gingival reces-
sion, previous studies have shown that gingival in-
flammation was the most frequent aetiological fac-
tor of gingival recession. They suggested that local-
ized inflammatory process causes the breakdown of 
connective tissue. Proliferation of epithelial cells 
into the connective tissue brings about a subsidence 
of the epithelial surface which is manifested clini-
cally as gingival recession. Those studies10,31 
showed that gingival recession was associated with 
a high level of dental plaque and calculus and gingi-
val bleeding on probing.10,16,17,29,36,39 Similarly, the 
results of a study by Goutoudi et al.40 revealed that 
gingival margin recession was associated with both 
high inflammatory and plaque scores. In addition, a 
significant association between gingival recession 
and periodontal disease3,17,29 was recorded. One 
study41 showed a negative correlation between den-
tal plaque on the buccal tooth aspect and gingival 
recession. The majority of the patients of the present 
study (67.16%) showed subgingival calculus while 
only 32.84% showed supra-gingival calculus. Those 

findings (although the difference was not statisti-
cally significant) were in agreement with other stud-
ies which reported that calculus plays an important 
role in the aetiology of gingival recession. Those 
studies 3,10,11,30,31,42 showed that the presence of su-
pra-gingival calculus had the most significant asso-
ciation with localized and generalized gingival re-
cession. 

Another interesting observation was the associa-
tion between mal-aligned teeth and gingival reces-
sion. It was found that the number of gingival reces-
sion associated with labially placed teeth was much 
more than the number of those in associated with 
correctly or lingually placed teeth.2,29 These studies 
also found associations with other aetiological fac-
tors of gingival recession which have not included 
in the present study such as tobacco consumption, 
high frenum attachment, etc. Another study by 
Arowojolu30 showed that labially placed teeth had 
thin or no buccal bone plate. However, a study by 
Lafzi et al.43 showed no relationship between gingi-
val recession and tooth mal-position.  

It is important to highlight that the aim of the 
present study was not to find out the aetiological 
factors of gingival recession but to review the asso-
ciation between these factors and gingival recession 
in other studies. It is also apparent that aetiological 
factors vary across countries and cultures and must 
be taken into consideration when looking at the epi-
demiological data relative to gingival recession. Ac-
cording to the present study, factors causing gingi-
val recession were tooth brushing method, type of 
toothbrush, frequency of tooth brushing, oral hy-
giene, gingival inflammation, and tooth position. 
Gingival recession was always the result of more 
than one factor acting together. In addition, there are 
probably many more implicating factors other than 
the ones already mentioned in the present study in 
the initiation of gingival recession. 

Conclusion  
According to the results of the present study:  
1. The majority of the participants showed Miller’s 
class I gingival recession and its overall prevalence 
was greater in males than in females.  
2. The most frequent affected teeth with gingival 
recession were the 1st and 2nd molars of maxilla and 
mandible.  
3. Horizontal brushing method, usage of medium 
type toothbrush and tooth brushing once daily were 
found to be more associated with gingival recession.  
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4. The association between dental plaque, gingival 
inflammation and gingival recession was found to 
be statistically significant.  
5. Malpositioned teeth especially labially positioned 
teeth were associated with gingival recession.  
6. Participants with sub-gingival calculus were 
found to be more associated with gingival recession 
than those with supra-gingival calculus; however, 
the difference was not statistically significant. 
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