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Abstract 

Objectives: The objective of this study consisted in determining the 
prevalence of gingival recession and potential risk factors associated in a 
sample of patients that had a dental appointment in the University Clinic of 
the Portuguese Catholic University in Viseu, Portugal. 
Methodology: We conducted an epidemiological observational cross-
sectional study where a sample of 101 patients was assessed. The 
participants were subjected to a questionnaire and an intra-oral clinical 
examination was made in order to assess gingival recessions.  
Results: The prevalence of recession was 85.1%. The presence of habits and 
a high plaque index are associated with the onset of recessions and its 
severity. The aesthetic condition was influenced only in 14.0% of the cases 
and just 17.4% of the patients with gingival recession had tooth 
hipersensibility. There is a stronger association between the development of 
recessions and using a brushing technique based mostly on horizontal 
movements and brushes with harder bristles. 
Conclusion: Although further studies need to be applied in a more 
representative sample, we conclude that the majority of the analyzed sample 
has already suitable oral health behaviors, however, some need to be 
modified as the understanding of the need to change certain habits to prevent 
development of recessions. 
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Introduction 
Gingival recession is a clinical condition defined as the attachment 

loss that results in migration of the free gingival margin of any tooth surface 
in the apical direction in relation to the cement-enamel junction (CEJ), which 
is concomitant with root exposure to the oral environment. (E. Sala, 2005; M. 
Maria, 2005; OMD, 2011; G.D. Slade, 1997; V.J. Kimbrough, H. Karen, 
2006; P.E. Petersen, D. Kandelman, S. Arpin, et al, 2010; R. Shinkai, A. 
Cury, 2000) 

This condition is often seen as having a multifactorial origin being 
the result of a combination of factors, however there are cases, which have 
no clinical evident ethiology (17%). (WHO,2007; N.O. Harris, F. García-
Godoy, 2004; K.H. Rateitschak, E.M. Rateitschak, et al, 2005; V. Clerehugh, 
et al, 2009; J. Lindhe, L. Niklaus, T. Karring, 2008; H.P. Mueller, 2005; 
M.G. Newman, H.H. Takei, F. A. Carranza, 2002) 

There is agreement regarding the increased prevalence, extent and 
severity of gingival recession with age.( E. Sala, 2005; OMD, 2011; G.D. 
Slade, 1997; P.E. Petersen, D.Kandelman, S.Arpin, et al, 2010; R. Shinkai, A. 
Cury, 2000; K.H. Rateitschak, E.M. Rateitschak, et al, 2005; V. Clerehugh, 
et al, 2009; J. Lindhe, L. Niklaus, T. Karring, 2008) 

In younger patients recessions that seem to appear are usually located, 
which suggests the existence of isolated ethiologic factors. In patients with 
advanced age, the distribution of recessions appears to be more widespread, 
which seems to be related to the cumulative effect of other factors such as 
periodontal disease. (Rateitschak, et al, 2005) 

As for gender, there are studies in which women appear to be the 
group with the better oral health status and therefore a greater prevalence of 
recessions, as the studies of Furlan et al. and Chrysanthakopoulos et al. 
seem to prove. (M. Maria, 2005; K.H. Rateitschak, E.M. Rateitschak, et al, 
2005; V. Clerehugh, et al, 2009) 

However, other epidemiological studies, such as Slutzkey and Levin 
argue that male gender have a higher prevalence of recessions. E. Sala, 2005; 
G.D. Slade,1997; R. Shinkai, A. Cury, 2000; J. Lindhe, L. Niklaus, T. 
Karring, 2008) 

The ethnic race is also considered as being an important determinant 
for gingival recessions when associated with periodontal disease. Susie et al. 
found that non-caucasian subjects had a higher risk of developing 
periodontal pockets equal or higher than 5mm than the Caucasians.(H.P. 
Mueller, 2005) 

The association between the development of recessions and a 
brushing technique based on horizontal movements or the trauma caused by 
the toothbrush in regions where there is a low rate of plaque has been widely 
supported.( P.E. Petersen, D.Kandelman, S.Arpin, et al, 2010; N.O. Harris, 
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F. García-Godoy, 2004; M.G.Newman, H.H. Takei, F.A. Carranza, 2002; L. 
Rose, R. Genco, 2000; F. Panagakos, R. Davies, 2011; A. Tugnait, 2001) 

There are other important factors as the brushing duration, frequency, 
the force exerted on the brush, the hardness of the bristles of the brush, the 
brushing technique and frequency that the brush change is made, that are 
considered determinants associated with the higher risk of gingival 
recessions presence. (L. Rose, R. Genco, 2000) 

The marginal gingival tissue inflammation induced by the 
accumulation of plaque is another factor directly related to the development 
of gingival recessions.( E. Sala, 2005; M. Maria, 2005; OMD, 2011; G.D. 
Slade, 1997; V.J. Kimbrough, H. Karen, 2006; P.E. Petersen, D.Kandelman, 
S.Arpin, et al, 2010; R. Shinkai, A. Cury, 2000; N.O. Harris, F. García-
Godoy, 2004; V. Clerehugh, et al, 2009; N.A. Crysanthakopoulos, 2011; 
M.G. Marini et al, 2004) 

Another important factor is the periodontal treatment, which can 
result in recessions. The decrease of gingival inflammation may lead to the 
contraction of the gingival tissues. (E. Sala, 2005; N.O. Harris, F. García-
Godoy, 2004; K.H. Rateitschak, E.M. Rateitschak, et al, 2005) 

Several authors argue that the dental fillings with subgingival 
margins can be the cause of many recessions due to plaque accumulation, 
gingival inflammation and bone loss.( E. Sala, 2005; M. Maria, 2005; P.E. 
Petersen, D.Kandelman, S.Arpin, et al, 2010; M. Kassab et al, 2003; A. Lafzi 
et al, 2010) 

The development of recessions is strongly associated with the 
absence of alveolar bone site.(E. Sala, 2005; M. Maria, 2005; G.D. Slade, 
1997; V.J. Kimbrough, H. Karen, 2006; P.E. Petersen, D.Kandelman, 
S.Arpin, et al, 2010; WHO,2007; N.O. Harris, F. García-Godoy, 2004; J. 
Lindhe, L. Niklaus, T. Karring, 2008) Kassab and Cohen claim that 
"fenestration and dehiscence of the alveolar bone, abnormal position of the 
tooth in the arch, the abnormal tooth eruption and the individual form of the 
tooth" are anatomical factors that may result in a thinner cortical bone and in 
a more susceptible cortical bone resorption. (E. Sala, 2005; OMD, 2011;V.J. 
Kimbrough, H. Karen, 2006; P.E. Petersen, D.Kandelman, S.Arpin, et al, 
2010; N.O. Harris, F. García-Godoy, 2004; J. Lindhe, L. Niklaus, T. Karring, 
2008) 

The fact that the patient has already undergone previous orthodontic 
treatment seems to be correlated with the presence, extent and severity of the 
recession. (G.D. Slade, 1997; P.E. Petersen, 2010; S. Slutzkey, L. Levin, 
2008) 

Another relevant topic to some authors is the fact that the oclusal 
trauma isn’t able to induce periodontal tissue destruction, however, it may 
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lead to bone resorption and thus the increased tooth mobility. (A. Mahajan, 
2010) 

In 2008 a study was conducted to determine the relation between the 
presence of tooth mobility (indicative of oclusal trauma) and the 
development of recession. It was found that 34.6% of patients who had 
gingival recession also had tooth mobility compared to 7.8% of the patients 
who had no recession. Thus, the probability of developing gingival recession 
in teeth with mobility is 6.2 times higher than in teeth without mobility. This 
correlation between the recession and oclusal trauma had been advocated 
earlier by Stillman and he had already described the typical recession in the 
presence of oclusal interferences as narrow slits in a triangular shape on the 
buccal surface of the gum that covers the teeth. (Y. Ravishankar et al, 2012) 

The practice of body piercing has been associated with recessions in 
the lower incisors (mostly central) on the lingual surface in lingual piercings 
and in the buccal surface in lip piercings. ( H. Alghamdi, 2009)  

There is also a relationship between the presence of recessions in 
smoking patients without periodontal disease. In smoking patients, gingival 
recessions are more located on the buccal surfaces of the maxillary molars 
and premolars and in the mandibular central incisors and premolars. (E.G.P. 
Sala, 2005) 

The high insertion of the labial fraenum and/or muscle insertion are 
anatomical conditions also referred to as etiological factors of the recession. 
(E. Sala, 2005; M. Maria, 2005; G.D. Slade, 1997; P.E. Petersen, 
D.Kandelman, S.Arpin, et al, 2010; WHO,2007; N.O. Harris, F. García-
Godoy, 2004) 

In a study conducted in 1993 there was found that "type 1 diabetics 
with poor glycaemic control (...) had worse gingival index, probing higher 
postpartum haemorrhage, further loss of adhesion and higher interproximal 
bone and gingival recession". (R. Smith, 1997) 

Rheumatoid arthritis is a systemic autoimmune disease characterized 
by inflammation of the articular surfaces, ending in the destruction of 
cartilage and subchondral bone. This may affect the temporomandibular joint, 
but also have other manifestations such as periodontal disease and all of its 
manifestations from bleeding on probing to loss of attachment and 
appearance of recessions. (L. Furlan et al, 2008)  

Some authors argue that bulimia, understood as "obsessive and 
massive intake of food followed by self-induced vomiting, prolonged fasting 
volunteer through the abuse of laxatives and / or diuretics" to have this 
action caused by the constant habit of vomiting, may cause chemical trauma 
in gingival tissues resulting in recessions. However, others argue that this 
relationship is not significant. (E.G.S. Mumghamba, et al, 2009; M. Chute, et 
al, 2012)  
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The objective of this study consisted in determining the prevalence of 
gingival recession and potential risk factors associated in a sample of 
patients that had a dental appointment in the University Clinic of the 
Portuguese Catholic University in Viseu (UCP-Viseu), Portugal. 
 
Methodology 

This study was designed as an observational cross-sectional 
epidemiological study. We obtained a sample of 101 individuals who 
respected the criteria for inclusion in the sample, which were: 

•Patients who have a dental appointment at the University Clinic of 
UCP-Viseu, Portugal; 
•Patients with age between 20 and 30 years old; 
•Patients with permanent teeth disregarding the presence or absence 
of third permanent molars; 
•Patients who have at least 20 teeth in the oral cavity because 
otherwise, the small number of teeth could directly interfere with the 
results of this study; 
• Patients without fixed orthodontic appliances. 
At the beginning, the patients were informed of the intention of the 

study and signed the Informed Consent. Then proceeded to the interview. 
Finally, patients were subjected to an intraoral exam to obtain data on the 
O'Leary Plaque Index and Gingival Recession Index and, consequently, the 
observer filled the data on the record sheet. 

For intraoral examination we used gloves and mask for individual 
protection, paper napkins, intraoral mirror, periodontal probe (recommended 
by the World Health Organization), bib and bib holder, air / water syringe, 
microbrush, dental plaque revealer (red erythrosine), contra-angle, polishing 
brush and polishing paste. 

To determine the O'Leary index percentage the plaque revealer 
(erythrosine) was applied in all dental surfaces in order to determine the 
value of the O'Leary Plaque Index. 

Table 1.Smith Classification for vertical extension (1997). 

Score Criteria 

0 No clinical evidence of root exposure 

1 
No clinical exposure of root exposure but a subjective awareness of dentinal 

hypersensitivity is reported, and/or there is clinically detectable exposure of the CEJ not 
extending more than 1 millimeter vertically to the gingival margin 

2-8 Root exposure 2 to 8 mm extending vertically from the CEJ to the base of the soft-
tissue defect 

9 Root exposure more than 8 mm from the CEJ to the base of the soft-tissue defect 

* 

An asterisk is afficed to the second digit whenever the vertical componente of the soft-
tissue defect encroaches in the mucogingival juntion or extends beyond it into alveolar 

mucosa. The absence of an asterisk implies either absence of mucogingival juntion 
involvemnt at the indexed site or its non-involvement in the soft-tissue defect 
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Then, during the intraoral examination, the observer calculated the 
values of the existing gingival recessions using the Smith classification, 
since it is the most widely used system of classification for statistical studies. 
The classification scheme presented by Smith to the vertical extent of gum 
recession is shown in Tables 1. 

We used the Statistical Package for Social Sciences (SPSS 20.0 Mac 
OS®) in order to process and analyze the data collected from all variables. 
Through SPSS 20.0®, the continuous variables were described using 
measures of central tendency (mean) and measures of dispersion (standard 
deviation). We calculated prevalences that were expressed in percentages. To 
compare the proportions we used the Chi-square Test. 
 
Results 

In this study, the sample used consisted of 101 subjects, 47 (46.5%) 
individuals belonging to the male gender and 54 (53.5 %) belonging to the 
female gender. Regarding age, we obtained an average of 23.11 ± 2.23 years, 
with a minimum age of 20 years and found maximum of 29 years. 

The prevalence of gingival recession was determined to 85.1% 
corresponding to the 86 subjects observed. 

In Table 2, we found that when the value of the Plaque Index was 
between 75 and 100%, all patients had gingival recession, while at lower 
values there were higher amount of individuals without gingival recession. 
However, these values were much lower than those corresponding to the 
cases where gingival recession was present. 

Table 2. Relation between Plaque Index Value and the presence of gingival recession. 

 
In Table 3 we have can verify that 45.5% of patients brush 2 times 

per day their teeth and have gingival recession, and that there wasn’t any 
individual who brushed their teeth once a day without any recession. The 
value of subjects without gingival recession increases if they brushed their 
teeth two or more times a day. 

 
 

 
 

Gingival Recession 
Total 

Present Absent 
N % N % N % 

Value of 
Plaque 
Index 

0-24% 32 31,7% 9 8,9% 41 40,6% 
25-49% 41 40,6% 5 5,0% 46 45,5% 
50-74% 8 7,9% 1 1,0% 9 8,9% 

75-100% 5 5,0% 0 0,0% 5 5,0% 

Total 86 85,1% 15 14,9% 101 100,0% 
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Table 3. Relation between the brushing frequency and the presence of gingival recessions. 
 

We found that 46.5% of patients used brushes with medium bristles 
and only 6.9% didn’t show any gingival recession. 

In Table 4, 56.4% of the patients said they mostly use a circular 
brushing technique, however, 43.6% had gingival recession.  

Table 4. Relation between types of brushing movements and the presence of gingival 
recessions. 

 
We found 24.4% of patients had gingival recession related to occlusal 

trauma. The malposition of the teeth was also associated with the presence of 
gingival recession and we can verify that 31.4% of subjects had 
malpositioned teeth with gingival recession present simultaneously. 

Etiological factors such as alveolar bone deficiency and abnormal 
insertion brake may be associated with the presence of gingival recession 
and these ratios are respectively presented in Table 5 and Table 6. 

Table 5. Relation between the presence of alveolar bone loss and the presence of gingival 
recession. 

 
 

 
Gingival Recession 

Total 
Present Absent 

N % N % N % 

Brushing 
Frequency 

1 per day 14 13,9% 0 0,0 % 14 13,9% 
2 per day 46 45,5% 6 5,9% 52 51,4% 

More than 2 
per day 26 25,7% 9 8,9% 35 34,7% 

Total 86 85,1% 15 14,9% 101 100,0% 

 
Gingival Recession 

Total 
Present Absent 

N % N % N % 
Most 

common 
Brushing 
tecnhique 

used 

Horizontal 36 33,6% 1 1,0 % 37 36,6% 
Vertical 6 5,9% 1 1,0% 7 6,9% 

Circular 44 43,6% 13 12,9% 57 56,4% 

Total 86 85,1% 15 14,9% 101 100,0% 

 N % 
Alveolar bone 

defect 
Present 2 2,3% 
Absent 84 97,7% 

Total 86 100,0% 
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Table 6. Relation between abnormal frenum insertion and the presence of gingival recession. 
 

The presence of gingival recessions after previous orthodontic 
treatment was also assessed and the presence of habits and their relationship 
to the development of this condition was also evaluated. About 30.7% of 
patients with gingival recession had already undergone previous orthodontic 
treatment and 5.9% had undergone previous orthodontic treatment but had 
no gingival recession. In Table 12, about 19.8% had gingival recession and 
presented both habits, 25.7% drunk alcohol and had recessions and finally 
5.9% smoked and also had recessions. 
 
Discussion 

To avoid the cumulative effects of age reported by many authors, we 
have chosen a sample that included an age range between 20 and 30 years 
old. (G.P.Sala, 2005; OMD, 2011; G.D. Slade, 1997; P.E. Petersen et al, 
2010)  

Regarding gender, in this study we didn’t find relevant data to 
indicate a more favorable gender for the development of recessions, because 
we did not obtain significant statistical differences (p=0.27), which is 
advocated by some studies. (R.O. Shinkai, 2000; K.H. Rateitschak et al, 
2005) 

On what concerns with the frequency of brushing we obtained 
statistically significant differences (p=0.01), verifying that all the patients 
that only brushed their teeth once a day showed recession, possibly due to 
the lower hygiene. However, with the increase in the number of daily 
brushes, there is also an increase of individuals and an increase in patients 
presenting recessions. As in other studies, we found that about 36.6% of the 
patients used mainly horizontal brushing techniques. Of these, only one 
person had no recessions (p=0.01). (V.J. Kimbrough et al, 2006; N.O. Harris, 
et al, 2004) 

Several studies argue the correlation between the presence of plaque 
and the development of recessions. In this study, although we did not find 
statistical significant differences, we verified that all patients with Plaque 
Index between 75 % and 100 % (5.0%) had recessions and the others, with 
lower levels of Plaque Index, had less recessions. (V.J. Kimbrough et al, 
2006; R.O. Shinkai, 2000; V. Clerehugh, 2009) 

 N % 

Abnormal frenum 
insertion 

Present 2 2,3% 
Absent 84 97,7% 

Total 86 100,0% 
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About 24.4% of patients with recessions showed similar results to 
those described by Stillman when associated occlusal trauma. (Y. 
Ravishankar et al, 2012) 

As for a bad tooth position, 31.4 % of patients with recession had 
badly positioned teeth with recessions associated, which is defended by 
various studies, among which those of Tugnait et al , Chrysanthakopoulos et 
al and Yared et al. (G.P. Sala, 2005; Y. Ravishankar et al, 2012) 

Approximately 30.7% of the patients had already done orthodontic 
treatment and also had recessions. These values go against several studies 
that do not support this theory or these values. Other studies support this 
theory, however we didn’t obtain statistical significant differences.( R.O. 
Shinkai, 2000; P.M.Bartold,2006; C. Rutsatz, et al, 2012) 

We found that 25.7% of patients had alcohol habits and presented 
recessions, 5.9 % smoked and exhibited recessions and 19.8 % had both 
habits and also presented gingival recessions. In the sample studied, 51.4 % 
had some kind of habit and gingival recession. We can see that authors like 
Warnakulasuriya et al. and Johnson and Khocht et al. were right when 
describing the possible correlation between the use of tobacco and alcohol 
and the development of recessions. (M. Patel et al, 2011; M. Zalkind, et al, 
1997)  
 
Conclusion 

There are few studies about this subject in Portugal, and this one is 
presented as a valuable contribution to the existing global studies because of 
the importance that the presence of gingival recession can affect the oral 
health of an individual due to complications that may arise such as tooth 
hypersensitivity, aesthetic implications, the development of root dental 
caries, as well as erosion and abrasion of the tooth. The majority of the 
sample already had suitable oral health behaviors; however, there are 
relevant behaviors that need to be changed, such as the need for 
understanding the proper brushing movements and techniques in order to 
avoid a higher risk of gingival recession development. 

Therefore, we recommend the implementation of oral health 
education programs in order to instruct the population how to brush properly, 
avoid the accumulation of plaque, the importance of cessation of smoking 
and/or alcoholics habits when they exist and the importance of periodic 
dental appointments so that the dentist can prevent all the predisposing 
factors for the development of recessions. 

This study presents an enormous potential in oral health and even in 
general health, however, for future studies, a more representative sample of 
the population is required. 
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