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Abstract

Objectives The aim of this cross-sectional study was to provide estimate of mid-buccal gingival recession (GR) according
to the 2018 World Workshop Classification System and to explore GR risk indicators in a representative urban population
in North-West of Italy.

Material and methods This is a secondary analysis using data collected in an epidemiological study enrolling a representa-
tive sample of 736 adults, living in Turin. GR prevalence was defined as the presence of at least one mid-buccal GR > 1
mm. GRs were categorized according to the 2018 classification system (RT1, RT2, RT3) and to different severity cutoffs.
Logistic regression analysis was performed to identify RT GR risk indicators.

Results Mid-buccal GR > 1 mm affected 57.20% of subjects and 14.56% of teeth. When considering RT1 GRs, their preva-
lence was 40.90% and 6.29% at the patient and tooth level. RT2 and RT3 GRs affected 25.82% and 36.68% of the study
population, respectively. RT1 GRs occurred mostly on maxillary and mandibular premolars and maxillary canines, while
RT?2 and RT3 GRs on maxillary molars and mandibular incisors. Older age, high education, and full-mouth plaque score
(FMPS) < 30% were risk indicators for RT1 GRs, while older age, poor education, periodontitis, and FMPS > 60% were
significant contributors to RT2 and RT3 GRs.

Conclusions RT1 and RT3 are fairly common findings in this Italian population and are significantly associated to different
contributing factors and tooth type distribution pattern.

Clinical relevance Prevention strategies should target different socio-demographic, behavioral, and clinical risk indicators
based on the RT classes.

Keywords Epidemiology - Gingival recession - Periodontitis - Prevalence - Risk indicators

Introduction

Gingival recession (GR) is defined as the exposure of the
root surface due to the displacement of soft tissue margin
beyond the cemento-enamel junction (CEJ) associated to
04 Federica Romano clinical attachment loss [1]. GRs may be localized or gen-
federica.romano @unito.it eralized and can involve one or more surfaces. There are
) ) several potential factors that can lead to the apical shift of
Periodontology Unit, C.LR. Dental School, Department the gingival margin such as tooth malposition, thin scalloped

of Surgical Sciences, University of Turin, Via Nizza 230, . K X
10126 Turin, Italy phenotype, mechanical trauma, and plaque-induced inflam-
mation [2]. Mid-buccal GR has received great attention in

Postgraduate Program in Periodontology, C.I.R. Dental i [ ] K . R ,g

School, Department of Surgical Sciences, University the scientific literature due to its negative impact on aesthet-
of Turin, Turin, Italy ics and function but also due to the increased occurrence of
Section of Graduate Periodontology, Faculty of Odontology, carious and non-carious cervical and/or root lesions [3-5].
University Complutense, Madrid, Spain Indeed, periodontal plastic surgery procedures are applied
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to overcome these consequences by achieving complete root
coverage [6-8].

The presence of GR at buccal sites has been reported as
highly prevalent in a recent systematic review [9]. However,
large variation exists across different countries. The
prevalence of adult subjects presenting at least one GR > 1
mm deep was 58% in the USA [10], 60.3% in Greece [11],
69.7% in Colombia [12], but higher in France (84.9%) [13]
and Pomerania, a province in Eastern Germany (89.7%) [14],
and included basically the whole sample in an urban area in
Brazil (99.7%) [15]. For deeper GR in the 4-5-mm range,
prevalence varied between 5.9 and 40.7% depending on the
population surveyed [13, 15]. All these studies classified GR
in terms of its vertical extension from the CEJ in millimeters
using different severity thresholds.

Only one recent study [16] reported the prevalence
of GR in the adult US population according to the 2018
World Workshop Classification System [1]. It distinguished
among three GR types with reference to the amount of the
interdental clinical attachment loss, as proposed by Cairo
etal.in 2011 [17]:

e Recession type 1 (RT1) with no interproximal attachment
loss;

e Recession type 2 (RT2) with the amount of attachment
loss at interproximal sites being less or equal than that
measured at the buccal site;

e Recession type 3 (RT3) with the amount of attachment
loss at interproximal sites exceeding that at the buccal
site.

Applying this classification to the NAHNES database, the
estimated prevalence of RT1 recessions was 12.4%, which
increased to 88.8% and 55.0% when considering RT2 and
RT3 recessions, respectively [16].

Representative information about the occurrence and
risk factors of GR according to the 2018 World Workshop
Classification is lacking in Europe. Hence, the aims of this
cross-sectional study were (1) to provide estimates of the
prevalence of mid-buccal GR at the subject and tooth level
considering both different severity cutoff values and the RT
classification in a representative urban population in North-
West Italy, and (2) to assess the association of potential risk
indicators with the occurrence of GR in this population.

Materials and methods
Study design and population
This is a secondary analysis using existent data from a

cross-sectional population-based epidemiological survey
for periodontitis collected between December 1, 2009, and
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July 31, 2010, by the Section of Periodontology, C.I.R.
Dental School, Department of Surgical Sciences, University
of Turin (Italy) [18]. The Institutional Ethics Committee
approved the study protocol (Approval No. 0082388), and
subjects who agreed to participate signed an informed
consent form in accordance with the Declaration of Helsinki.

All adults aged more than 18 years with main residency
in Turin, one of the largest cities in North-West of Italy,
were eligible for participation. The sample size for the
original study was estimated assuming a 15% prevalence
of severe periodontitis [19], a confidence level of 95%,
and a precision of 2.5%. Considering a response rate of
50%, 1600 individuals were randomly selected and invited
to participate. This representative sample of the target
population was obtained by applying a stratified two-stage
probability strategy to the Health Regional Register of
Piedmont. In the first stage, primary sampling units were
general practitioners randomly selected after stratification
into the four health care districts of Turin. The second stage
consisted on a random selection of subjects cared for by
each practitioner. The sampling method and sample size
calculation are described in details in a previous publication
[18].

The flow chart of the study is summarized in Appendix
Figure 1. The net random sample comprised 736 dentate
individuals, aged between 20 and 75 years.

Clinical examination

Patients enrolled into the study completed a self-
administered questionnaire to collect information on socio-
demographics, lifestyle factors (including educational level
and smoking habit), and oral hygiene practices. Following
completion, they were provided with a clinical examination
that assessed their periodontal conditions. For consistency
and to avoid inter-examiner variability, a single trained
dental investigator performed all clinical examinations.
Intra- and inter-examiner reliability for GR were assessed
before the initiation of the study on 15 patients (387 teeth,
1161 buccal sites, 93 mid-buccal recession defects) at the
medical office of a general practitioner not involved with the
survey. Measurement of GR was performed twice with an
interval of 24 h between the first and the second recording.
Intra-examiner reliability revealed weighed (+ 1 mm) k
values of 0.96, and the inter-examiner agreement against a
gold standard clinician was 0.87.

All fully erupted teeth, excluding third molars, were
examined at six sites using a manual periodontal probe
(PCPUNCI15, Hu-Friedy®, Chicago, IL, USA). GR was
defined as the distance from the CEJ to the free gingival
margin (FGM), and probing depth (PD) represented the
distance from FGM to the bottom of the sulcus/pocket. GR
was scored as 0 if the FGM was located at the CEJ and was
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assigned a negative sign if the FGM was coronal to the CEJ.
In sites where the CEJ was not detectable, the CEJ level was
estimated on the basis of the adjacent teeth [20].

Clinical attachment level (CAL) was derived for each
examined site by the sum of GR and PD. Measurements
were rounded to the lower whole millimeter. Furthermore,
the percentages of sites harboring plaque (full-mouth plaque
score (FMPS)) or bleeding on probing (full-mouth bleeding
score (FMBS)) were recorded. No radiographic examination
was made.

Periodontal status was established using the case
definitions developed jointly by the US Centres for Disease
Control and Prevention (CDC) and the American Academy
of Periodontology (AAP) to describe the prevalence of
moderate and severe periodontitis in health surveys [21,
22]. The classification of no/mild periodontitis was assigned
to cases that did not qualify as having moderate or severe
periodontitis.

Outcome definition

For the purpose of the study, only GRs at the mid-buccal
sites were included in the analysis. Mid-buccal GRs were
both categorized as > 1 mm, > 3 mm, > 5 mm, and > 7
mm according to their severity and as RT1, RT2, or RT3
using algorithms based on the operational definitions by
Cairo et al. [17]. Furthermore, the following covariates were
considered to define subpopulations and for the analytical
epidemiological analysis:

e Subject level: age (categorized in three groups:
20—39 years, 40—59 years, 60—75 years), gender,
educational level (categorized in three levels based
on the Italian school system: low or primary and
secondary school level, intermediate or high school
diploma, high or education attainment beyond the high
school level), periodontal status (no/mild periodontitis,
moderate, severe periodontitis) [21, 22], smoking
status (categorized in three levels: heavy smoker (>
10 cigarettes/day), light smoker (< 10 cigarettes/day),
non-smoker) [23], FMPS (categorized in three levels :
< 30%, 30 to 60%, > 60% using an approximation of
the subject distribution into tertiles and considering a
percentage of sites harboring plaque < 30% as a tolerable
level of oral hygiene among the general population)
[24, 25], FMBS (categorized in three levels: < 10%,
10 to 30%, > 30% according to the cutoff points for
localized and generalized gingival inflammation) [26],
self-reported toothbrushing frequency (categorized in
3 levels: not every day or once/day, twice/day, three or
more times/day) [15], and professional scaling frequency
(categorized in 2 levels: 12 months or less, more than 12
months) [16];

e Tooth level: tooth type (incisor, canine, premolar, molar),
arch (maxilla, mandible), and mouth side (right, left).

Statistical analysis

At subject level, the prevalence of GR was defined as the
percentage of the population presenting at least one tooth
with GR equal or higher than different depth thresholds (1,
3,5, and 7 mm) or at least one mid-buccal site with RT1,
RT2, or RT3 recession. Extent was classified as localized
or generalized if GR > 1 mm involved < 15% or > 15% of
teeth, respectively [16].

At tooth level, the prevalence of mid-buccal GR was
calculated based on different vertical cutoff values and RT
classes considering all teeth and then categorized by tooth
type, arch, and side [27, 28]. Complex survey commands
were used in all analyses to account for cluster correlations
expected for the multistage sampling strategy used in the
study.

A multiple multinomial logistic regression analysis was
designed to assess the contribution of the independent
variables to the probability of occurrence of RT1 or RT2/
RT3 recessions in at least one tooth. Individuals without
GR > 1 mm were used as the reference group. Univariable
models were fitted for each independent variable and
those presenting P values < 0.25 were entered in the
multivariable regression model. A backward selection
procedure with a P value cutoff at 0.05 was used to identify
the set of independent predictors. Using this approach, age,
educational level, smoking habit, periodontal status, and
FMPS remained in the final model. Due to the collinearity
between FMPS and FMBS, only FMPS was maintained.
Odds ratios (OR) were calculated with 95% CI. Data analysis
was performed using SAS (version 9.4, SAS Institute) and
SPSS (version 25, IBM) package.

Results

Prevalence and severity of mid-buccal gingival
recessions

As summarized in Table 1, the presence of mid-buccal GR >
1 mm was detected in more than half of the study population
with 57.20% of subjects having at least one site affected and
33.56% having multiple recessions. Additionally, 42.12%,
8.83%, and 1.77% of the individuals presented at least one
mid-buccal site with GR > 3 mm, > 5 mm, and > 7 mm,
respectively. The prevalence of GR increased with aging:
in the age range 20-39, it was 34.18% and in the age group
60-75, it reached above 70%. It was also higher in heavy
smokers, males, and individuals with severe periodontitis,
mainly for higher thresholds of GR. Poor oral hygiene was
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associated to both GR severity and extent, whereas gingival
inflammation only to severity.

The prevalence of GRs according to the types defined
in the 2018 Classification System is reported in Table 2.
RT1 and RT3 classes showed similar prevalence in the
population (40.90% versus 36.68%), while RT2 was less
frequently detected (25.82%). In particular, RT2 and RT3
recessions were more often found among individuals
suffering from severe periodontitis, with low education
and heavy smokers. Furthermore, they were more
prevalent among those with higher percentage of plaque
(FMPS > 30%) and generalized gingival inflammation

(FMBS > 30%). When considering the distribution of
interdental sulci/pockets in relation to PD severity and
RT classes, PDs < 3 mm were more frequently associated
with RT2 than RT3 recessions (57% versus 39%), and
moderate pockets of 4-5 mm were equally distributed
(38% versus 37%), while severe pockets > 6 mm deep
were proportionately less prevalent at the interproximal
sites of RT2 defects (5% versus 24%).

As depicted in Figure 1, only a minority of the subjects
had exclusively one RT class of recession (14.9% RT]1,
3.1% RT2, and 6.7% RT3), whereas the majority had a
combination of them.

Table 2 Prevalence of mid-

L . N RTI1 GRs (%) SE RT2 GRs (%) SE RT3 GRs (%) SE
buccal gingival recession
according to the RT Total 736 40.90 1.81 2582 1.61  36.68 1.78
classification system Age groups (years)
20-39 196  28.06 321 6.63 1.78  13.27 2.42
40-59 349 44.13 2.66  30.37 246  40.40 2.63
60-75 191 48.17 3.62 37.17 3.50 5393 3.61
Gender
Male 305 4393 284 32.13 2.67 4098 2.82
Female 431  38.75 235 2135 1.97 33.64 2.28
Education level
Low 305  37.70 278  34.10 271 4557 2.85
Middle 284 4331 294 2218 247 3451 2.82
High 147  42.86 4.08 15.65 3.00 2245 3.44
Smoking status
Non-smoker 488  41.39 223  24.80 195 36.27 2.18
Light smoker 116  41.38 457 1897 3.64 2931 423
Heavy smoker 132 38.64 424  35.61 4.17 44770 4.33
Periodontal status
No/mild periodontitis 168  27.98 346  1.79 1.02  2.38 1.18
Moderate periodontitis 289  41.52 290 16.96 221 30.10 2.70
Severe periodontitis 279  48.03 299 49.46 299 64.16 2.87
FMPS (%)
<30 122 41.80 447 13.11 3.06 17.21 3.42
30-60 277  46.21 3.00 22.38 250 34.30 2.85
> 60 337 36.20 262 3223 2.57 45.70 2.71
FMBS (%)
<10 70 47.14 597 2143 490 30.00 5.48
10-30 215 4558 340 19.07 2.68 2791 3.06
> 30 451  37.69 228 2971 2.15 4191 2.32
Toothbrushing frequency
Once/day 107 31.78 450 3551 4.63 42.06 4.77
Twice/day 315 39.05 275 2571 246  35.56 2.70
At least 3 times/day 314 4586 281 2261 236 35.99 2.71
Scaling frequency
< 12 months 325  47.69 278 2523 241 37.54 2.69
> 12 months 411 3552 236 26.28 2.17  36.01 2.37

GR, gingival recession; RT, recession type classification; SE, standard error

@ Springer
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Fig. 1 Distribution of RT
classes of recession and their
combination at the subject level

NO REC

42.9%

Prevalence and severity of mid-buccal gingival
recessions by tooth type

A total of 17,433 teeth were examined for the presence of
GRs. Table 3 shows that 14.56% of them had the buccal
surface affected by GR > 1 mm and 6.79% by GR > 3
mm, most of them being RT1 (prevalence of RT1: 6.29%).
Recession thresholds > 5 mm and > 7 mm affected only
a small percentage of the teeth. Higher frequency of GRs
was found on the right side of the upper and lower jaw.

The distribution of GRs varied according to the type of
teeth. Mandibular incisors, premolars, and maxillary molars
presented the highest frequencies of GR > 1 mm and > 3
mm. Maxillary incisors and mandibular molars had the low-
est prevalence of GR.

Among teeth with RT1, the most commonly affected were
the mandibular premolars followed by the maxillary canines
and premolars. Teeth showing the highest percentage of RT2
and RT3 recessions were the maxillary molars and the man-
dibular incisors. Figure 2 supports the greater involvement
of the right side of the jaw with the maxillary first molar,

Table 3 Prevalence of mid-buccal gingival recessions according type of teeth

N GR>1mm (%) GR>3mm (%) GR>5mm (%) GR >7mm (%) RT1GRs (%) RT2GRs (%) RT3 GRs (%)

Total 17433 14.56 6.79 0.78
Tooth type
Upper incisors 2684  10.54 3.50 0.11
Upper canines 1373 15.59 7.79 1.24
Upper 2323 15.50 7.19 0.73
premolars
Upper molars 2219 16.04 8.52 1.31

Lower incisors 2784 17.49 8.33 1.61

Lower canines 1435 14.70 7.32 0.84

Lower 2575 18.56 8.97 0.39

premolars

Lower molars 2040 7.35 2.89 0.15
Arch

Maxilla 8599 14.11 6.48 0.77

Mandible 8834 15.01 7.10 0.79
Arch side

Right 8731 15.81 7.40 0.84

Left 8702 13.32 6.18 0.72

0.13 6.29 3.68 4.59
0.00 4.88 2.79 2.87
0.22 9.98 1.38 4.22
0.04 8.39 2.71 4.39
0.23 3.97 6.53 5.64
0.43 5.75 5.21 6.54
0.00 5.78 3.28 5.64
0.00 10.10 2.83 5.63
0.05 2.11 3.63 1.62
0.10 6.41 3.51 4.19
0.15 6.18 3.84 4.99
0.11 6.78 3.93 5.10
0.14 5.80 3.42 4.09

GR, gingival recession

@ Springer
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Fig.2 Prevalence of RT reces-
sions according to tooth types
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the mandibular first and second premolars, and the maxillary
first premolar being the most predisposed teeth.

Factors associated with mid-buccal RT gingival
recessions

In the multiple logistic regression analysis (Table 4),
younger age and low educational level were significantly
associated with lower chance of RT1 recessions at mid-
buccal sites. Conversely, better performance in oral hygiene
was significantly associated with the presence of RT1
recessions.

When considering RT2 and RT3 recessions, low and
intermediate educational levels and suffering from severe
periodontitis were significant risk indicators, while younger
age and FMPS percentages < 30% had a protective effect.
Self-reported frequency of toothbrushing, professional

scaling frequency, and smoking habits were not significantly
associated with the presence of GR.

Discussion

This is the first epidemiological study focusing on mid-
buccal GR in a representative sample of an adult Italian
population according to both severity thresholds and RT
classification system. GR > 1 mm affected 57.20% of this
population with 35% of them suffering from multiple GRs.
In most cases, GR was between 1 and 4 mm of severity
(46.6%). The prevalence of GR > 1 mm, > 3 mm, and >
5 mm increased through the age groups, whereas this
age-dependent distribution was less pronounced when
considering GR > 7 mm.

@ Springer
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Table 4 Multiple multinomial regression models of factors associated with the presence of mid-buccal RT1 or mid-buccal RT2/RT3 gingival

recessions in at least one tooth (adjusted for gender)

OR 95% CI P value
At least 1 RT1 recession (subjects without RT2 and RT3 recessions)
Age groups (years)
20-39 0.498 0.254-0.976 0.042
40-59 0.752 0.405-1.394 0.365
60-75 Ref Ref Ref
Education level
Low 0.510 0.280-0.929 0.028
Middle 0.819 0.479-1.399 0.465
High Ref Ref Ref
Periodontal status
No periodontitis 1.022 0.490-2.133 0.954
Moderate periodontitis 1.411 0.728-2.737 0.308
Severe periodontitis Ref Ref Ref
FMPS (%)
<30 2.401 1.229-4.692 0.010
30-60 2.108 0.924-3.631 0.087
> 60 Ref Ref Ref
At least 1 RT2 or RT3 recession
Age groups (years)
20-39 0.184 0.102-0.334 <0.001
40-59 0.536 0.340-0.845 0.007
60-75 Ref Ref Ref
Education level
Low 1.866 1.087-3.204 0.024
Middle 1.867 1.075-3.244 0.027
High Ref Ref Ref
Periodontal status
No periodontitis 0.023 0.010-0.054 <0.001
Moderate periodontitis 0.273 0.179-0.415 <0.001
Severe periodontitis Ref Ref Ref
FMPS (%)
<30 0.740 0.547-0.953 0.047
30-60 1.238 0.812-1.886 0.322
> 60 Ref Ref Ref

GR, gingival recession; OR, odds ratio; 95% IC, 95% confidence interval; ref, reference

GR frequencies documented in the literature are largely
heterogeneous with percentages ranging from 25% of reg-
ular dental clinic attendants in Sweden [24] to 99.7% of
adults over 35 years in Brazil [15] and 100% of subjects
aged from 18 to 35 years in the UK [29]. In line with the
present data, the prevalence of buccal GR was estimated to
be 57.9% for persons over 30 years of age in the NHANES
IIT US survey [10], and 68.7% among Colombian adults
between 18 and 75 years of age [12]. Data from Italy
reported prevalence ranging between 39 and 64% among
undergraduate dental students [30-32].

@ Springer

Although these differences may be in part attributed to
methodological issues (partial recording protocols, conveni-
ence samples), it is reasonable to infer that they may be also
explained by different age ranges of the cohorts, periodontal
profile, possible ethnic/genetic determinants, oral hygiene
habits, and exposure to risk factors.

The current data showed that RT1 recession affected 41%
of the study population, while RT2 and RT3 recessions were
found to be less prevalent with a frequency of 25.8% and
36.7%, respectively. Noteworthy, this is the second study
using the RT system introduced by Cairo et al. [17]. In a
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recent national population-based survey, Romandini et al.
[16] reported lower estimates of RT1 (12.4%), but higher
frequency for RT2 and RT3 recessions (88.8% and 55.0%)
among adults of 30 years and older living in the USA. This
different pattern of recession between the two surveys may
be related to the characteristics of the participants. Our
cohort was less large, younger in age, composed of only
Caucasians with lower educational status than the US
sampled population. Furthermore, it was representative
of citizens living in an urban industrialized area from
North-West Italy. Previous evidence supported a different
distribution of GR by geographic area with people living
in rural areas displaying significantly greater maximum
recession scores [29].

The prevalence of mid-buccal GR demonstrated great
differences according to the type of teeth. In line with
findings from previously published reports [10, 12, 15, 33],
the most affected teeth were mandibular incisors, mandibular
premolars, and maxillary molars, while the least affected
ones were the maxillary incisors. In contrast, Sarfati et al.
[13] did not find any specific distribution pattern for GR
according to tooth types and Serino et al. [24] referred to
incisors and canines as the most affected teeth in young
subjects, and to premolars in older ones.

Interestingly, RT1 recession occurred mostly at the
buccal surface of maxillary and mandibular premolars
and maxillary canines, while RT2 and RT3 recessions on
maxillary molars and mandibular incisors. This is supported
by data from epidemiological studies indicating that
posterior sites are more prone to periodontal disease and
that interdental sites at incisor and molar teeth experience
more severe attachment loss in periodontitis patients [34].
However, Romandini et al. [16] observed that RT1 recession
was more prevalent on maxillary and mandibular incisors,
and that RT2 and RT3 recessions were evenly distributed
among the dentition with a slight predilection for mandibular
premolars and molars.

With respect to the symmetry along the dental midline,
we detected a higher prevalence of gingival recessions on
the right side and Addy et al. [35] on the left side, while
Romandini et al. [16] and Sarfati et al. [13] reported a
quite symmetric distribution. Although this study lacks
information on toothbrushing techniques and hand
preference, Tezel et al. [36] reported that right-handed
subjects had more GRs in the premolar and canine region
of the upper and lower right jaws.

Multivariable logistic regression analysis was carried out
to identify risk indicators for RT1 recession and for RT2 and
RT3 recessions, which were pooled together because both
were associated with interdental attachment loss. Older age,
lower percentage of plaque, and high education were found
to be significant risk indicators of RT1 recession, while
older age, severe periodontitis, low education, and poor oral

hygiene were associated with RT2 and RT3 recessions. It has
been previously demonstrated that age is one of the main
contributors for the development of buccal recessions [10,
13, 14, 16, 33] and the present findings provide additional
evidence. This could be reflective of the cumulative
periodontal tissue loss and exposure to environmental
risk factors across the lifespan, although it cannot be ruled
out that the aging process leading to low-grade systemic
inflammation and immune senescence could contribute
to the development and progression of periodontal tissue
damage [37, 38].

It is noteworthy that percentages of FMPS > 60% were
significantly associated with higher odds of buccal RT2
or RT3 recessions, while percentages < 30% with higher
odds of buccal RT1 recessions. These results support the
speculation of Loe et al. [39], which refers to two possible
types of GR associated with good and poor oral hygiene
practices. Although clinical evidences indicate a positive
correlation between buccal GRs, high standards of home
oral hygiene and traumatic toothbrushing [30, 33, 40, 41] in
the present study data on toothbrushing methods and brush
hardness were not available.

In line with previous epidemiological studies [12, 15],
there was an association between educational level and
recessions. This finding may be explained by the fact that
educated individuals are more aware of the importance
of proper home plaque control and regular dental office
attendance to maintain oral health conditions than their less-
educated counterparts. Consistently, they are more prone to
develop RT1 recessions, in contrast to moderately and lowly
educated people who are more likely to experience RT2 or
RT3 recessions.

Finally, considering that the RT classification system
[17] refers to the loss of interproximal periodontal support,
it is reasonable to consider RT2 and RT3 as a related
phenomenon to advanced forms of periodontitis. Serino
et al. [24] found that interdental attachment loss was
associated with GR at the buccal surface and Yoneyama
et al. [42] suggested that GR is the major feature of the
progression of destructive periodontal disease with age.
Indeed, this study suggests that the risk indicators for
RT2 and RT3 recessions are similar to those traditionally
associated to severe periodontitis [18]. We used the CDC/
AAP periodontitis case definition, which was recommended
in population-based epidemiological surveys [43]. Severe
periodontitis was defined by the presence of both pathologic
periodontal pockets and clinical attachment loss on
interdental tooth surfaces [21, 22], allowing discrimination
between periodontal atrophy and destructive periodontal
disease [44].

The present study, although being the first survey using
the RT classification in Europe, has some limitations. As
this research was a secondary data analysis, the sample
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size was not calculated specifically to estimate GR
prevalence. In addition, it was not possible to evaluate
some variables inherent to oral hygiene methods and
oral habits. Furthermore, neither the frequency of
unidentifiable CEJ nor the different lesion morphologies
of hard dental tissue in the cervical area were recorded
[45]. In sites where CEJ was undetectable, we used the
level of the CEJ on the adjacent teeth as reference [20].
Thus, we cannot rule out that the prevalence of shallow
GRs (< 2 mm) could be underestimated. Lastly, this study
is based on a representative sample of an industrialized
city in North Italy; thus, findings cannot be generalized
to other populations, and its cross-sectional design does
not allow any conclusion regarding the temporality of the
associations.

In conclusion, buccal GR is a fairly common finding in
this Italian population and it is significantly associated to
different contributing factors and tooth type distribution
pattern according to the RT recession classes. This
information can guide to identifying individual risk factor
profiles and to implementing practical management and
personalized prevention strategies for both clinical and
surveillance purposes.
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