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Background: Periodontal disease diagnosis and its stability after treatment are 
still a field of interest for both researchers and clinicians. Aims: First aim of this 
study was to implement the new periodontal classification for the reflection of 
periodontitis severity in private practice. Second, periodontal stability and tooth 
loss were observed in patients who attended supportive periodontal therapy (SPT). 
Patients and Methods: A total of 454 patients were classified according to the 
new classification. To define periodontitis, patients were staged according to the 
clinical attachment level, and tooth and bone loss. Grading was also assessed 
by bone loss to age ratio, smoking, and/or presence of diabetes. Associations 
between periodontitis and age, gender, presence of diabetes, and smoking were 
also analyzed. Additionally, periodontal stability, tooth loss, and adherence to oral 
hygiene were recorded for those who attended SPT. Results: One hundred five 
patients were diagnosed as generalized gingivitis and 349 patients as periodontitis. 
Among them, 166 suffered from severe periodontitis (stage 3 or 4).  Most of 
the patients had stage 3 grade C periodontitis (40.4%). Out of the 344 patients 
who attended SPT at least once, no treatment was needed in 57 (16.6%) patients 
who were accepted periodontally stable. Twenty-nine patients lost at least one 
tooth due to periodontal reason. Conclusions: According to the new periodontal 
classification, 47.6% of the patients had severe periodontitis (stage 3 or 4). 
Periodontal stability was observed in 16.6% of patients who attended SPT.
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periodontium periodontal stability is also described 
as the successful treatment through control of local 
and systemic risk factors, resulting in minimal (<10% 
of sites) BOP, no probing depths of 4 mm or greater 
that bleed on probing, optimal improvement in other 
clinical parameters, and lack of progressive periodontal 
destruction.[3]

Supportive periodontal therapy (SPT) is needed after 
completion of treatment to stop progression of disease 
and to prevent reinfection. The decision of a therapist 

Original Article

Introduction

According to a consensus report of 2017 World 
Workshop, a patient with gingivitis can revert to a 

state of good health, but a periodontitis patient remains 
a periodontitis patient for life, even after following 
successful therapy, and requires lifelong supportive care 
to prevent recurrence of the disease.[1] Among periodontal 
diseases, gingivitis is defined as ≥10% bleeding on 
probing (BOP) in the absence of attachment loss. The 
extent is determined as localized if BOP is between 
10% and 30% and generalized if BOP is ≥30%.[2] 
Gingival health following treatment of gingivitis on an 
intact periodontium (absence of detectable attachment 
and/or bone loss) is defined as <10% bleeding sites 
with probing depths ≤3 mm. For reduced and stable 
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regarding their patient’s readiness for SPT depends on 
a careful evaluation of the responses to oral hygiene 
instructions, and scaling and root planing together with 
the control of risk factors.[4] According to the American 
Academy of Periodontology, SPT should include all 
components of a typical dental recall examination 
and should also include periodontal re-evaluation, 
supragingival, and subgingival removal of bacterial 
plaque and calculus, and retreatment of any sites 
showing recurrent or persistent disease.[5] Studies have 
shown that only 2%–5% of teeth in patients treated for 
chronic periodontitis and under SPT are lost over a 5- to 
10-year period.[6,7] Response to treatment, and evaluation 
of local and systemic risk factors are the important 
components in assessing periodontal stability.[4] Presence 
of dental plaque and BOP are the main determinants of 
periodontal stability.[8] The absence of BOP is considered 
to indicate site stability.[9]

Several risk factors such as smoking, diabetes mellitus, 
age, and poor oral hygiene are found to be related 
with periodontal diseases.[10,11] To prevent recurrence 
and progression of the disease, these factors should 
also be evaluated during SPT. Smoking cessation has a 
positive effect for periodontal stability during SPT.[12] An 
uncontrolled diabetes mellitus is also highly associated 
with initiation and progression of periodontal disease, 
and it is important to monitor patient on blood glucose 
levels during SPT to prevent tooth loss.[13,14] Clinical 
studies show that high prevalence of periodontal disease 
is seen among people aged >65 years.[15,16] According to 
a recent National Health Survey in the United States, a 
high prevalence of periodontitis in patients >30 years is 
estimated to be around 47% and increases up to 70% in 
individuals ≥65 years.[17]

Accumulation of biofilm is well known to be caused by 
improper tooth brushing and interdental cleaning which 
results with gingival inflammation, the initial stage of 
periodontal breakdown. Poor oral hygiene significantly 
increases the risk of having periodontitis by fivefold 
compared with good oral hygiene.[18] For that reason, in 
addition to systemic and local factors, a behavioral oral 
hygiene management should also be evaluated during SPT. 
Compliance for a given patient depends on their previous 
attitude toward their own health as well as the ability of 
practitioner to provide information and motivation urging 
patients to comply with SPT.[5] As the goal is to maintain 
dentition and not to lose tooth, it is crucial to motivate 
patients about the importance of SPT. Because SPT is 
believed to balance oral hygiene standards,[19] it has a 
crucial role to get a lifelong periodontal stability.

The new classification for periodontal diseases presented 
new definitions of clinical gingival health on an intact 

periodontium, reduced but healthy periodontium after 
successful treatment, gingivitis and periodontitis (staging 
and grading).[20] The implementation of new definitions 
will optimize diagnosis to apply more accurate treatment 
as well as prevention. Therefore, the aim of this study 
was to define health and diseases of periodontium 
according to the new classification and observe 
periodontal stability and tooth loss during maintenance 
therapy in private practice patients who applied mainly 
for periodontal treatment.

Subjects and Methods
Four hundred and ninety-one patients who applied in 
private practice between January 2014 and 2021 mainly 
for periodontal reasons were retrospectively analyzed. 
Patients ≥18 years and having dental panoramic 
radiographs were included in this study. Exclusion 
criteria was patients <18 years, absence of periodontal 
clinical measurements and radiographs. All patients who 
applied for treatment signed an informed consent about 
the use of their personal clinical and radiographical 
data in a study. The study protocol was approved by 
the Research Ethical Board of Yeni Yüzyıl University, 
Turkey (2021/04-643).

Clinical and radiographic examination
Demographic information regarding age, sex, presence 
of systemic disease, smoking habit (non-smoker, 
current smoker), and history of periodontal tooth loss 
were recorded at the first appointment. Additionally, 
adherence to oral hygiene was also evaluated by 
observational (observed by the researcher) and 
behavioral (self-reported or observed behaviors such as 
changes in toothpaste weight) outcomes,[21] and tooth 
loss due to periodontal reason were recorded during 
maintenance therapy. In clinical examination, gingival 
recession was measured as the distance between gingival 
margin and cementoenamel junction.

Probing pocket depth (PPD) was measured as the distance 
from gingival margin to periodontal pocket base. When 
the gingival margin was coronal, clinical attachment 
loss (CAL) was measured as PPD plus gingival 
recession at six sites per tooth (excluding third molars) 
when gingival margin was apical to cementoenamel 
junction (CEJ). Tactile sensation was used to detect CEJ 
when gingival margin was coronal to CEJ.

Periodontal probe with a 0.5 mm diameter (University 
of North Carolina PCPUNC15, Hu-Friedy Ins. Co, 
USA) was used for clinical examination. Bleeding on 
probing (BOP) was also assessed as the presence/absence 
of bleeding observed 30 s after probing and calculated 
as percentage. A single researcher (E. Elemek) evaluated 
panoramic radiographs for analysis of bone loss. Image 
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J (Wayne Rasband, National Institute of Health; USA) 
program was used to evaluate bone loss on digitalized 
radiographs with attention on magnification.

Definition of periodontal diseases
Data collected retrospectively was evaluated according to 
the new Classification for Periodontal and Peri‑implant 
Diseases and Conditions.[20] In the presence of interdental 
CAL due to endo-periodontal lesions, vertical root 
fractures, presence of caries or restorations or impacted 
third molars and at no more than one nonadjacent 
tooth patients were assessed according to the criteria of 
non-periodontitis diseases or conditions.[2] In the absence of 
interdental CAL, the presence of buccal or oral recessions 
with PPDs were evaluated. If PPD was >3 mm, patients 
were suspected as periodontitis. However, when there is 
no PPD >3 mm, full mouth BOP was evaluated. Localized 
gingivitis was diagnosed to have 10%–30% BOP whereas 
generalized gingivitis have >30% BOP in the absence of 
attachment loss and no probing depth >3 mm.[20]

For staging of periodontitis, radiographic examination, 
periodontal chart, and a periodontal history of tooth loss 
were evaluated. Because previous periodontal records 
were not available for more than 5 years, the bone/
age ratio was calculated to determine grading. The 
worst affected tooth was used for this assessment. The 
presence of diabetes and smoking was also taken into 
consideration for grading.[2]

Periodontal treatment
A periodontist should inform all patients about oral 
hygiene instructions including tooth brushing and 
interdental cleaning. Nonsurgical and surgical treatments 
were applied according to the severity of periodontal 
disease. After completion of active periodontal treatment 
and control of local and systemic factors, patients were 
placed in maintenance therapy. Follow-up treatments 
and observation time were also recorded.

Statistical analysis
All data were analyzed using Statistical Package for 
Social Sciences (SPSS Inc, Release 22.0 for Windows, 
Chicago, IL, USA). Descriptive statistics (means, 
standard deviations) were performed. The associations 
between periodontitis and other factors were analyzed 
using a Chi-squared test. Logistic regression was 
performed to evaluate odds ratio (with 95% confidence 
intervals) for selected variables. Results were assessed at 
a significance level of 0.05.

Results
Out of the 491 patients, 37 patients were not 
evaluated as they had no radiographs. Therefore, 
the study population comprised of 454 patients. 

Of them 211 (46.5%) were male and 243 (53.5%) 
were female. Mean age was 39.75 ± 11.74 years. 
According to the new Classification of Periodontal and 
Peri-implant Diseases and Conditions,[20] 105 patients 
were diagnosed as generalized gingivitis and 
349 patients as periodontitis [Table 1]. Distribution of 
periodontitis severity and progression rate is shown in 
Table 2. Most of the patients included in this study had 
stage 3 grade C periodontitis (40.4%).

Table 3 presents the associations between periodontitis 
and selected variables. Results of this study 

Table 1: Demographic information of patients
Total 

(n=454)
Generalized 
Gingivitis 
(n=105)

Periodontitis 
(n=349)

Mean age (years, ± SD) 39.75±11.74 29.23±5.46 42.91±11.27
Female gender, n (%) 243 (53.5) 56 (53.3) 187 (53.6)
Diabetes, n (%) 20 (4.4) – 20 (5.73)
Smokers, n (%) 92 (20.3) 3 (2.9) 89 (25.5)
History of periodontal 
tooth loss, n (%)

31 (6.8) – 31 (8.9)

Table 3: Association between periodontitis 
patients (n=349) and other factors

Periodontitis 
(n)

Prevalence 
(%)

P

Gender P=0.964
Male 162 76.8
Female 187 77

Age P<0.001
<34 79 45.9
35-44 145 93.5
45-54 55 98.2
55-64 56 98.2
≥65 14 100

Smoking P<0.001
Current (former) 89 96.7
Never 260 71.8

Diabetes P=0.012
Present 20 100
Absent 329 75.8

History of 
periodontal tooth loss

P=0.002

Yes 31 100
No 318 75.2

Table 2: Periodontitis severity and progression rate 
according to Caton et al 2018

Grade A Grade B Grade C
Stage 1 78 (22.4%) 18 (5.2%) 20 (5.7%)
Stage 2 9 (2.6%) 17 (4.9%) 41 (11.7%)
Stage 3 – 9 (2.5%) 141 (40.4%)
Stage 4 – 1 (0.3%) 15 (4.3%)
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indicated that age, smoking, diabetes, and history 
of periodontal tooth loss can be correlated with 
periodontitis (P < 0.05).

Analyses were performed to evaluate high-risk 
behavior of periodontitis and results demonstrated 
that patients >45 years were more likely to have 
periodontitis (Odds Ratio: 11.2 Lower: 6.354 Upper: 
20.077). In addition, smokers were more prone to have 
periodontitis than non-smokers (OR: 11.6 Lower: 3.601 
Upper: 37.614). Patients with diabetes (OR: 1.3 Lower: 
1.390 Upper: 1.251) and with a history of periodontal 
tooth loss (OR: 1.3 Lower: 1.390 Upper: 1.251) were 
more susceptible to develop periodontitis [Table 4].

After completion of active periodontal treatment, all 
patients were recalled for SPT for every 3–6 months 
depending on the initial periodontal treatment applied. 
One hundred and ten subjects did not follow SPT. The 
remaining 344 patients who applied for recall treatment 
at least once were analyzed in detail.

At follow-up appointments, adherence to oral hygiene, 
need for additional treatments, and tooth loss due to 
periodontal reason were also analyzed in 344 patients. 

Table 4: Risk analyses of odds ratio for periodontitis 
patients

P OR 95% CI
Lower Upper

Age P<0.001
<34
35-44
≥45 11.2 6.354 20.077

Smoking P<0.001
Current (former) 11.6 3.601 37.614
Never

Diabetes P<0.05
Present 1.3 1.390 1.251
Absent

History of periodontal tooth loss P<0.05
Yes 1.3 1.404 1.259
No

Table 5: Patient characteristics who attended SPT at least once
Periodontally stable 

patients (n=57)
Patients lost at least 

one tooth (n=29)
Mean age (years, ±SD) 39.07±10.50 52.34±11.98
Mean observation time (months, ±SD) 24.10±16.89 42.68±15.11
Adherence to oral hygiene by brushing only, n (%) 57 (100) 13 (45)
Adherence to oral hygiene by brushing + interdental cleaning, n (%) 51 (89.5) –

Table 6: Association between periodontal stability, tooth loss, and other factors during SPT
Periodontally stable 

patients (n=57) 
Prevalence (%)

P Patients lost at least 
one tooth (n=29) 
Prevalence (%)

P

Gender P=0.262 P=0.219
Male 22 (14.1) 10 (6.4)
Female 35 (18.6) 19 (10.1)

Age P=0.854 P<0.001
<34 21 (18.4) 3 (2.6)
35-44 21 (17.5) 4 (3.3)
45-54 7 (14.9) 7 (14.9)
55-64 7 (13.7) 12 (23.5)
≥65 1 (8.3) 3 (25)

Smoking P=0.005 P=0.003
Current (former) 6 (6.9) 14 (16.1)
Never 51 (19.8) 15 (5.8)

Diabetes P=0.173 P<0.001
Present 1 (5.3) 9 (47.4)
Absent 56 (17.2) 20 (6.2)

Adherence to oral hygiene by brushing only P<0.001 P<0.001
Yes 55 (21.3) 13 (5)
No 2 (2.3) 16 (18.6)

Adherence to oral hygiene by brushing + interdental cleaning n (%) P<0.001 P=0.006
Yes 51 (77.3) –
No 6 (2.2) 29 (10.4)
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Two hundred and forty-eight (75%) patients used 
toothbrush only for oral hygiene. Together with 
brushing, interdental cleaning habit including flossing 
and interdental brushes was observed in only 66 (19.1%) 
patients. Two hundred and seventy-one patients (78.7%) 
needed scaling and root planing. Surgical treatment was 
performed in 16 patients (4.7%). Fifty-seven (16.6%) 
patients were accepted as periodontally stable. They 
needed no further treatment as they were having no 
progressive periodontal destruction and maintaining 
optimal clinical and radiographical parameters. 
Twenty-nine patients lost at least one tooth due to 
periodontal reason. Characteristics of the patients are 
presented in Table 5.

In Table 6, associations between patient characteristics 
and other factors are presented. Age, smoking, diabetes, 
no adherence to tooth brushing, and interdental cleaning 
can be correlated with tooth loss (P < 0.05). On the other 
hand, periodontal stability was associated with proper 
tooth brushing and interdental cleaning (P < 0.05).

Risk analyses showed that patients >55 years were 
more likely to have tooth loss (OR: 2.2 Lower: 1.596 
Upper: 3.076). Tooth loss can occur more in smokers 
than non-smokers (OR: 3.1 Lower: 1.427 Upper: 6.709). 
Patients with diabetes (OR: 13.7 Lower: 5.010 Upper: 
37.600) were more prone to have tooth loss (OR: 1.3 
Lower: 1.390 Upper: 1.251). Tooth loss was observed in 
patients who had no adherence to tooth brushing (OR: 5 
Lower: 1.976 Upper: 9.345) [Table 7].

Discussion
Patients with various periodontal conditions apply to 
dental offices and universities seeking help for health. 

However, periodontal tissues are already affected by the 
insidious disease when patients are aware of a problem 
such as bleeding, recession, and mobility of the teeth. 
So, the focus of periodontal treatment should not only 
be the removal of deposits but also to investigate the 
onset of the disease and the potential risk factors. The 
new classification not only emphasizes the severity and 
complexity of periodontal diseases but also gives us 
information about the risk of progression, presence of 
risk factors, and anticipated treatment response. In this 
study, out of the 454 private practice patients, 76.9% 
had periodontitis. Most of them had stage 3 grade C 
periodontitis (40.4%). This was in accordance with other 
studies designed at university settings.[22,23]

Age is an important risk factor for periodontitis and tooth 
loss.[24,25] In a recent systematic review by Helal et al.,[11] 
the odds of tooth loss increased by 5% parallel with age. 
Similarly, in this study, periodontitis was significantly 
observed more with increasing age. Mean age for 
patients who lost at least one tooth during SPT was 
52.34 ± 11.98 years, the risk of having tooth loss (OR) 
was 2.2 in patients >55 years. Tobacco use is also known 
to be one of the main reasons for tooth loss in middle 
age and patients >65 years.[26] As we know from pioneer 
Preber and Bergström studies, over the years scientists 
empowered the health problems and its strong association 
between smoking (including smokeless tobacco) and 
periodontitis so as tooth loss.[25,27] Among 349 periodontitis 
patients, 25.5% were smokers while the corresponding 
value was only 2.9% for gingivitis patients. Significant 
association was found between smoking and periodontitis. 
Tooth loss during SPT was also significantly associated 
with smoking. In order to minimize this ongoing risk 
factor for periodontitis, education of dentists on smoking 
cessation protocol is needed. Studies on dental students 
and dentists also showed that the knowledge, willingness, 
and ability of practitioners to provide information and 
improve motivation on smoking cessation to patients was 
found to increase by training including didactic lectures 
and seminars.[28,29]

Uncontrolled diabetes is accepted as another risk factor 
for periodontitis and tooth loss.[11,24,30] According to 
the new classification by Chapple et al.[1] uncontrolled 
diabetes is also one of the determining factors for 
the diagnosis and progression rate. Risk of tooth 
loss during SPT was more (OR: 13.7) in diabetic 
patients as compared to nondiabetics. Conversely, no 
significant association was found between diabetes and 
periodontitis in this study. This discrepancy may be 
explained by very little amount of periodontitis patients 
having diabetes (5.7%). Thus, studies with larger groups 
do better indicate this relationship.

Table 7: Risk analyses of odds ratio for patients who lost 
at least one tooth during SPT

P OR 95% CI
Lower Upper

Age P<0.001
<34
35-44
45-54
≥55 2.2 1.596 3.076

Smoking P<0.05
Current (former) 3.1 1.427 6.709
Never

Diabetes P<0.001
Present 13.7 5.010 37.600
Absent

Adherence to oral 
hygiene by brushing only

P<0.001

Yes
No 5 1.976 9.345
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According to the definition in the consensus report 
of 2017 World Workshop,[1] periodontal stability was 
observed in 16.6% of patients in this study. None of 
them had diabetes and only 11% were smoker. All 
had adherence to oral hygiene by brushing. Mean 
observation time was 24.10 ± 16.89 months. Periodontal 
stability was observed in middle aged and only within 
2 years of observation time. Thus, short period is 
one limitation of this study. Together with increasing 
age and mean observation time not only periodontal 
stability was lost but also tooth loss was observed. 
Mean age of 29 patients who lost at least one tooth 
during maintenance was 52.34 ± 11.98 years. Mean 
observation time was 42.68 ± 15.11 months. However, 
among them 76% were initially at the advanced stage 
of periodontitis (stage 3 and 4) and progression rate was 
C (high risk of progression). These findings support the 
importance of patient education in maintaining good oral 
hygiene at earlier ages and positive effect of systemic 
condition for healthy periodontium. Periodontitis is an 
insidious disease so patients seeking for periodontal 
care apply to dental offices lately. As a result, tooth 
loss is inevitable. More studies with larger population 
and longer observation periods are needed to evaluate 
periodontal stability more accurately.

Out of the 344 patients who followed SPT, 16 (4.7%) 
needed surgical treatment. Even when they were 
under maintenance therapy, the need for retreatment 
may be explained by the improper oral hygiene 
habits together with changes in systemic condition 
over time. Fifty percent of them had diabetes and 
experienced tooth loss during a mean observation time 
of 47.37 ± 14.75 months. None of the patients brushed 
and performed interdental cleaning at the same time and 
only two patients had the habit of brushing alone. Mean 
age was 46.68 ± 12.54 years, twice as periodontally 
stable patients. According to the data collected at first 
visit, 69% had high progression rate (grade C). As the 
ratio of bone loss to age, presence of diabetes, and 
smoking are the determining factors for grading, findings 
of this study confirm the reliability of diagnosis about 
progression rate of periodontitis.

Among 454 patients, 110 (24.2%) were noncompliant. 
Twenty-nine (26.4%) of them were initially diagnosed 
as gingivitis and 81 (73.6%) as periodontitis. In a recent 
review by Echeverría et al.,[31] approximately 30% of 
treated periodontitis patients followed maintenance 
therapy. Lack of information and motivation of patients 
can be considered as a reason for noncompliance. 
Clinicians should discuss with the patients in more detail 
about the onset and progression of periodontal diseases 
as well as potential tooth loss. As one of the limitations, 

data presented here were based on only private practice 
patients. Studies combined with university and private 
practice with broader sample sizes may improve our 
knowledge about the prevalence of periodontal diseases 
and patient compliance. One examiner analyzed the 
whole data where bias may occur due to not having 
someone else for calibration. This may be considered as 
another limitation of this study.

Adherence to oral hygiene was evaluated by behaviors 
as observed by clinician and measures of compliance 
to oral hygiene instructions such as changes in tooth 
paste weight. However, as being another limitation of 
this study, changes in patient’s attitudes, beliefs, pain, 
and quality of life or changes in clinical outcomes such 
as plaque and bleeding scores can also be evaluated for 
adherence to oral hygiene.[21]

Tonetti and Sanz[2] declared that data indicate that roughly 
one in ten adults (10%) suffer from “severe” (stage 3 or 
4) periodontitis and that another 10% of the population 
is periodontally healthy, while 80% of the subjects suffer 
from either gingivitis or mild to moderate (Stage 1 or 2) 
periodontitis. However, Graetz et al.[23] classified 93.6% 
of patients as stage 3 or 4 in a study published at the same 
year. The corresponding value for severe periodontitis 
was 47.6% in this study. The imbalances between results 
questions how useful the new classification is and 
whether it can be adapted for treatment planning. Thus, 
more studies with larger groups will reveal this conflict. 
Additionally, periodontal stability was observed in only 
16.6% of patients who attended SPT regularly with a 
mean observation time of 2 years. Together with decrease 
in periodontal stability, tooth loss was also observed with 
prolonged observation time and irregular visits. This 
highlights the importance of patient education about 
periodontal diseases and compliance to maintenance.
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