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ABSTRACT
Introduction: Gingival recessions, which are very common mucogingival deformities, affect the function as well as the 
esthetic appearance of the patients, especially when localized or common in the anterior teeth. 

Aims: The aim of this study was to investigate self-reported periodontal aesthetics, quality of life and anxiety after the 
free gingival graft.

Materials and Methods: Thirty-nine subjects with gingival recession were treated surgically and followed up for 6 
months. Vertical recession and keratinized tissue width were assessed before and after treatment. Patients were asked 
to answer the Oral Health Impact Profile (OHIP) -14, the Dental Anxiety Scale (DAS), and the Periodontal Aesthetic 
Perception Scale (PAPS) at the baseline, at 1 and 6 months.

Results: Average keratinized tissue width significantly increased from baseline to 1 and 6 months (p<0.05). At the same 
time, vertical recession significantly decreased from baseline to 1 and 6 months (p<0.05). In addition, PAPS scores 
and "Psychological effect and aesthetic effect" subscales, OHIP-14 and DAS scores showed a statistically significant 
difference between at baseline to 6 months (p<0.05).

Conclusion: Free gingival graft operation can improve patients’ self-reported periodontal aesthetic and quality of life, 
as well as reduce patients’ dental anxiety.
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INTRODUCTION 

The gingival recession is described as an apical shift 
of the gingival tissue margin with reference to the 
cementoenamel junction and teeth with thin gingival 
phenotypes are more prone to recession [1]. Treatment of 
gingival recession is generally applied for root sensitivity, 
cervical abrasion, and esthetic concerns in patients [2]. 
Meta-analyses and systematic reviews have appraised 
the influence of surgical procedures for the treatment of 
gingival recessions. Different surgical techniques used 
for the gingival recession were evaluated by various 
reproducible and objective parameters but mostly 
disregarded patient's perceptions [2]. There is limited 

periodontal literature on patients' aesthetic perception 
in professional practice [3-5]. The European Federation 
of Periodontology has underlined the requirement for 
clinical essays with patient-centered outcomes as well 
as objective clinical outcomes. Because patients' esthetic 
perceptions can be different from the professional 
decision. Patients take care of color harmony and 
contour of and, the appearance of gingiva rather than 
on the amount of root coverage accomplished. It 
creates a magnificent smile with dental and gingival 
factors, position, size, shape, and color [6]. However, 
the evaluation of patients' dentofacial appearance and 
aesthetics is challenging because aesthetics perception 
is neither measurable nor observable and several factors 
also influence patient’s perceptions. 

Patients’ self-reported dentofacial esthetics have 
happened a popular topic. Wolfart et al. noticed that 
general well-being with self-reported correlated with the 
dental appearance of prosthodontic patients [7]. Good 
dentofacial aesthetics is suggested to have a useful effect 
on appearance-related self-confidence and oral health 
in individuals [8]. Furthermore, the gingival recessions 
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in the anterior teeth which are an important esthetic 
problem, causes a non-esthetic appearance when the 
patient smiles. However, there is only one study about a 
self-reporting scale that measures the direct aspects of 
gingival esthetics in patients with gingival problems [9].

Dental anxiety is a general status that prohibits an 
important part of the community from visiting the 
dentist and taking dental therapy. Researchers represent 
that ~4–7% of adults suffer from dental anxiety and 
can refrain from varied s dental care or dental method 
and thus there were often disrupted the oral health of 
patients [10,11]. Berggren recommended that define 
how dental anxiety preserved and concerned about 
health over time [12]. In this model, dental anxiety may 
cause evasion of dental care, which reasons a decrease in 
oral health that may get about feelings of inferiority and 
shame. These unfavorable feelings about the person's 
inability to sustain oral health and dental care further 
increase the initial anxiety and avoidance attitude and 
further reduce oral health. Studies have also shown 
that poor oral health in general is associated with 
deteriorated quality of life [13,14].

Studies have been conducted with dental anxiety in 
patients with gingival recession or the effects of the 
gingival recession on oral health-related quality of 
life (OHRQoL) [15,16]. However, it is also important 
to evaluate the dentofacial aesthetics reported by the 
patients themselves. The purpose of this study is to 
investigate self-reported periodontal aesthetics, quality 
of life and anxiety in patients with periodontal aesthetic 
problems after the free gingival graft.

MATERIALS AND METHODS 

Thirty-nine adult patients were included (aged between 
18 and 45 years old) and planned to get free gingival graft 
operation to treat a lack of keratinized tissue width in 
the mandibular central incisor region after oral hygiene 
instructions. The study is based on the assessment of 
patient-centered outcomes, which is could utility both 
patients and periodontists. Subjects were recruited 
from among the patients seeking periodontal therapy 
in the Department of Periodontology of the Faculty of 
Dentistry. The Ethics Committee (2019/06) approved 
the study protocol in accordance with the Helsinki 
Declaration. Written informed consent was obtained 
from all participants. The study was approved by the 
ethical committee was carried out in accordance with 
the tenets of the Declaration of Helsinki. 

To minimize confounders such as illnesses and aging 
on quality of life, perception of esthetic and dental 
anxiety, we evaluated young to middle-aged subjects 
without co-morbid psychiatric or systemic disease. 
Inclusion criteria for all groups were age 18–45 years 
with at least 20 remaining teeth. Exclusion criteria were 
any uncontrolled systemic disease; chronic use of any 
medication that may affect pain perception; a comorbid 
malignant disease; an acute dental or periodontal 
condition and pregnancy/lactation. 

Clinical Assessments
All patients received full-mouth non-surgical periodontal 
therapy and general oral hygiene instructions. After the 
initial therapy, gingival recessions were treated with free 
gingival grafts with placed on prepared recipient sites on 
the mandibular anterior area.

At baseline, 1 months and 6 months after the surgical 
treatment, keratinized tissue (KT) (distance between 
the mucogingival junction and most apical point of the 
gingival tissue margin) width and vertical recession 
(VR) (distance between the most apical point of the 
gingival tissue margin and cemento-enamel junction) 
were measured with a periodontal probe to the nearest 
millimeter from the recession sites.

Evaluation of Patient Centered Outcomes

Corah’s Dental Anxiety Scale (DAS)
Pre-surgical evaluation of subjects’ anxiety was 
performed.  Each patient was asked to complete a dental 
anxiety scale at baseline and 6 months after the surgical 
treatment. DAS is the most often used dental fear scale 
for adults in whom adults are asked to rate their fear 
regarding four dental situations on a 5-point scale [17]. 
The sum of the scores yields the total score (range from 
4 to 20) and higher DAS scores show higher levels of 
dental anxiety. 

Oral Health Impact Profile Assessment (OHIP-14)
The OHIP-14 questionnaire was used to evaluate OHRQoL 
at baseline and 6 months after the surgical treatment 
[18]. The OHIP-14 is a 14-item measurement, by a self-
reported oral health assessment index. The OHIP-14 
contains seven conceptual domains of OHRQoL; physical 
pain, psychological discomfort, psychological disability, 
physical disability, social disability, functional limitation, 
and handicap. For each subject was asked to complete 
the questionnaire, with values ranging from 0 to 4. All of 
the points given to 14 items were collected and the totals 
of OHIP-14 scores were calculated. The higher OHIP-14 
scores describe the poor quality of life. OHIP-14 scale 
measures had been previously validated through being 
performed on Turkish dental outpatients [19].

Periodontal Aesthetic Perception Assessment (PAPS)
The periodontal esthetic perception scale was developed 
by Gokturk et al. [9] to evaluate periodontal and dental 
aesthetics perception. PAPS is a 14-item measurement, 
by a self-reported periodontal and dental aesthetics 
perception, includes two conceptual domains of 
periodontal and dental aesthetics; psychological effect 
(items 2, 5, 6), aesthetic effect (items 1, 3, 4). Subjects 
with periodontal aesthetic problems have lower 
satisfaction scores [3]. The test-retest reliability and 
internal consistency were 0.769 [9]. PAPS questionnaire 
was performed for assessment of periodontal esthetic 
perception at baseline, 1 and 6 months after completion 
of the root coverage procedure.

Statistical analysis
Statistical analysis was performed using SPSS 21.0 (SPSS 
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by the study groups during study duration. Total PAPS 
scores and "Psychological effect and aesthetic effect" 
subscales showed a statistically significant difference 
between at baseline and 1 months for a re-examination 
(p<0.05). After at 6 months for a re-examination total 
PAPS scores and "Psychological effect and aesthetic 
effect" subscales were 17.69±4.93, 8.46±2.76 and 
9.23±2.51, respectively. In patients, PAPS scores 
revealed significant improvements from baseline to 6 
months (p<0.05) (Table 3). The internal consistency 
coefficients of the individual subscales and PAPS scores 
of all patients are shown in Table 3. Cronbach's alpha 
values in patients were 0.852 and ranged from 0.858 to 
0.890 for PAPS subscales (Table 3).

The general distribution of the OHIP-14 items along 
with the scores of the patients is presented in Table 4. 
At baseline and 6 months after completion of the root 
coverage procedure, the effect of oral health on the 
QoL in patients with suffered gingival recession was 

Inc., Chicago, IL, USA). For descriptive analyses, mean 
values and standard deviations were calculated based on 
the subject as the unit. The Kolmogorov-Smirnov test was 
used to test for normality of the distribution. Statistical 
differences within the subjects were identified with 
the repeated measures ANOVA test for comparing the 
differences in PAPS scores between the follow-up visits 
and Paired sample t test for comparing the differences in 
DAS and OHIP-14 scores between the follow-up visits. In 
addition, the repeated measures ANOVA for comparing 
the differences in vertical recession (in millimeters) and 
keratinized tissue width (in millimeters) between the 
follow-up visits after the surgical procedures. Statistical 
significance was considered at p < 0.05.

RESULTS

The demographic and socioeconomic characteristics of 
all subjects are summarized in Table 1. 

The mean ages of subjects were 37.90±9.72. 

The mean initial keratinized tissue width and vertical 
recession depth were 2.41±1.31 mm and 1.23±0.90 mm, 
respectively. After at 1 months for a re-examination, 
significant intragroup differences in subjects were 
detected the mean in VR reduction (1.43±1.35 mm) 
and KT gain (4.94±1.37 mm) (p<0.05). After at 6 
months for a re-examination VR reduction and KT gain 
were 0.94±1.19 mm and 5.25±1.27 mm, respectively. 
In patients, revealed significant improvements from 
baseline to 6 months (p<0.05) (Table 2).

The mean patient-perceived esthetic outcome according 
to subjective analysis was 10.94±4.21. Table 3 indicates 
the mean PAPS total and sub-scores, PAPS categories, 
psychological effect and aesthetic effect as indicated 

Table 1: Demographic characteristics of patients.

 Patients
Age (mean±SD) 37.90±9.72

Gender (n (%))
Women 37 (95.1)

Men 2 (4.9)
Education Level (n (%))

Primary school 21 (53.8)
Secondary school 4 (10.3)

High school 6 (15.4)
University 8 (20.5)

Socioeconomic Level (n (%))
Low 10 (25.6)

Medium 13 (33.3)
High 16 (41.0)

Table 3: Mean PAPS total and sub-scales scores in patients and Cronbach's Alpha values for PAPS.

PAPS Patients (n=39)
 Baseline 1 Months 6 Months p Cronbach's Alpha

PAPS- total 10.94±4.21 20.15±3.58 17.69±4.93 0.000* 0.852
Psychological effect (items 1,3,4) 4.12±2.55 9.17±2.82 8.46±2.76 0.000* 0.858

Aesthetic effect (items 2,5,6) 6.82±2.30 10.89±1.63 9.23±2.51 0.000* 0.89

Table 2: Measurement of Clinical Parameters at Baseline and at 1 and 6 Months.

Patients (n=39)  
 Baseline 1 Months 6 Months p
Vertical Recession (mm) 2.41±1.31 1.43±1.35 0.94±1.19 0.000*
Keratinized Tissue Width (mm) 1.23±0.90 4.94±1.37 5.25±1.27 0.000*

OHIP  Patients (n=39)
 Baseline 6 Months p Cronbach's Alpha

OHIP-14- total 20.48±10.25 10.92±9.70 0.000* 0.828
Functional limitation (OHIP-1 + 2) 2.69±2.20 1.48±1.69 0.004* 0.756

Physical pain (OHIP-3 + 4) 4.51±2.10 2.12±2.31 0.000* 0.737
Psychological discomfort (OHIP-5 + 6) 3.64±2.00 2.58±2.23 0.014* 0.759

Physical disability (OHIP-7 + 8) 3.00±1.86 1.53±2.16 0.000* 0.737
Psychological disability (OHIP-9 + 10) 2.25±1.99 1.25±1.46 0.008* 0.748

Social disability (OHIP-11 + 12) 2.46±2.39 0.87±1.37 0.000* 0.734
Handicap (OHIP-13 + 14) 1.92±2.01 1.05±1.57 0.010* 0.755

Table 4: Mean Oral Health Impact Profile-14 total and sub-scales scores in patients and Cronbach's Alpha values for OHIP-14.
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20.48±10.25 and 10.92±9.70, respectively. Total OHIP-
14 scores and subscales showed a statistically significant 
difference between at baseline and 6 months for a 
re-examination (p<0.05). In patients, OHIP-14 scores 
revealed significant improvements from baseline to 6 
months (p<0.05) (Table 4). The internal consistency 
coefficients of the individual total OHIP-14 and subscales 
scores of all patients are shown in Table 4. Cronbach's 
alpha values in patients were 0.828 and ranged from 
0.734 to 0.759 for OHIP-14 subscales (Table 4).

The mean total DAS scores at baseline and 6 months 
after completion of the root coverage procedure were 
9.76±2.87 and 8.64±2.83, respectively. In patients, DAS 
scores revealed significant improvements from baseline 
to 6 months (p<0.05).

DISCUSSION

To the best of our knowledge, this is the first study that 
evaluates to patient-centered outcomes OHRQoL, dental 
anxiety and periodontal esthetic perception in patients 
with gingival recession. The present study addressed 
that treatments of the gingival recession were improved 
the OHRQoL, dental anxiety and periodontal esthetic 
perception in individuals. 

Patients with suffered gingival recession exhibited worse 
OHIP-14 scores. Gingival recessions consequences, such 
as tooth loss, tooth mobility, and, pain may compromise 
smile esthetic and speech, and consequently, negatively 
influence the quality of life and self-esteem [14,20]. 
Some studies report that discomfort and pain after free 
gingival graft procedures [21,22]. Douglas de Oliveria et 
al. suggested that the reduction in tooth hypersensitivity 
as the reason for the healing of QoL after root coverage 
surgery procedures [23]. These procedures reduced QoL 
scores and thus, improved QoL post-treatment. Ozcelik 
et al. investigated the immediate postoperative QoL of 
periodontitis patients after non-surgical and surgical 
treatments and they found that surgery without enamel 
matrix derivative experienced the worst QoL in the 
immediate postoperative [16]. The results from some 
studies recommended that surgical and non-surgical 
periodontal therapy can increase the QoL of patients. 
Root coverage procedures like connective tissue grafts 
increase QoL of patients with recession irrespective 
of the amount of root coverage reached [21]. In the 
present study, free gingival graft operation has improved 
the quality of life in a patient with gingival recession 
postoperative at 1 and 6 months. However, unlike other 
studies, the results of the present study demonstrated 
that was a positive relationship between VR reduction 
and KT gain and OHIP-14 scores.

Dental anxiety is a universal problem dental health 
problem in the populations of many countries and 
the prevalence of dental anxiety has been the subject 
of many studies [13,24]. Dental anxiety leads to 
avoidance of dental care which results in severe adverse 
consequences of patients' oral health and general health. 
Besides, dental anxiety is strongly associated with oral 

hygiene and impairing the oral health-related quality of 
life and esthetics perception [25,26]. The patients with 
gingival recessions are complaining to hypersensitivity 
and feeling the fear of tooth loss but to the authors’ 
knowledge, there is no study investigating this symptom 
or considering it as a patient-centered outcome in root 
coverage [15]. In the present study, the patients had 
moderate dental anxiety scores at baseline and free 
gingival graft operation was decreased the dental anxiety 
scores in a patient with gingival recession postoperative 
at 6th months.

Orofacial esthetics, which contained the gingiva, teeth, 
mouth and face assessment is negatively affected by 
dental anxiety. The patients with dental anxiety had 
lower ratings of satisfaction on all aspects of orofacial 
esthetics. The low level of satisfaction with the orofacial 
esthetics was reported in aesthetically impaired 
prosthodontic patients and patients with anxiety [27]. 
Furthermore, the orofacial appearance was related to 
self-reported oral health status and dental condition, 
and anxiety. Orofacial aesthetics improved appearance-
related self-confidence in young individuals after 
orthodontic therapy [8]. Besides orthodontic problems, 
periodontal problems also remarkably impact the 
perception of dental aesthetics. Periodontal aesthetics 
are a complement to dental aesthetics and measure by the 
PAPS questionnaire. Patients with periodontal aesthetic 
problems such as gingival enlargements, gingival 
recessions, and excessive gingival appearance have 
lower satisfaction scores [3]. Ribeiro et al. (2014) and 
Cairo et al. (2012) reported that satisfaction perception 
of patients had mean >85 VAS values after periodontal 
surgery used by visual analog scale.  But these studies no 
noticed baseline satisfaction levels [28,29]. The effect of 
the tooth and gingival display on smile aesthetics has been 
investigated in various studies [6,30-32]. Van der Geld 
et al. (2007) investigated patient-centered outcomes on 
smile attractiveness and submitted that tooth size and 
visibility and upper lip position were important factors 
in self-perception of smile attractiveness [33]. Silva et 
al. assessed patient-centered and clinical outcomes of 
aesthetic crown lengthening surgery. They reported 
that while the patients were not pleased with tooth and 
gingival display when talking or smiling prior to therapy, 
most patients happen very satisfied with these features, 
postoperatively [3]. Roman et al. (2012) investigated 
evaluate the patient-centered outcomes after treatment 
of single and multiple recessions ant they found all 
patients judged the esthetic appearance as improved [5], 
similar to other studies [34,35]. There are many studies 
on objective outcomes of gingival recessions in literature 
[36-39], but a few studies investigated patient-centered 
esthetic outcomes and perception of appearance 
and satisfaction. There were used commonly a visual 
analog scale (VAS) or a 5-point scale to define patients' 
satisfaction with the esthetic outcome in these studies 
[40]. At present study, the patients noticed significant 
improvements in periodontal esthetics perception at 
1 and 6 months. The operation area was completely 
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healing and the grafted tissue was matured and showed 
a good esthetic appearance at postoperative 6 months. 

These findings showed that free gingival graft operation 
was provided VR reduction and KT gain and thus 
improved patient-centered outcomes as increased 
patients’ periodontal esthetic perception and quality of 
life and also decreased patients’ dental anxiety.

CONCLUSION

Gingival recessions affect negatively one persons’ 
esthetic perception and quality of life and can cause 
dental anxiety.  In addition, the surgical treatment of 
gingival recessions has a positive effect on oral health 
quality of life, periodontal esthetic perception and 
reduction of anxiety as well as improvement keratinized 
tissue width and reduction of recession.

ACKNOWLEDGEMENT

The study was self-funded by the authors. The authors 
declare that there are no conflicts of interest in this 
study. This research did not receive any specific grant 
from funding agencies in the public, commercial, or not-
for-profit sectors.

REFERENCES

1. Cortellini P, Bissada NF. Mucogingival conditions in the 
natural dentition: Narrative review, case definitions, 
and diagnostic considerations. J Periodontol 2018; 
89:S204-13.

2. Mounssif I, Stefanini M, Mazzotti C, et al. Esthetic 
evaluation and patient-centered outcomes in root-
coverage procedures. Periodontol 2000 2018; 77:19-53.

3. Silva CO, Soumaille JM, Marson FC, et al. Aesthetic crown 
lengthening: periodontal and patient-centred outcomes. 
J Clin Periodontol 2015; 42:1126-34.

4. Nieri M, Pini Prato GP, Giani M, et al. Patient perceptions 
of buccal gingival recessions and requests for treatment. 
J Clin Periodontol 2013; 40:707-12.

5. Roman A, Balazsi R, Septimiu Cämpian R, et al. Patient-
centered outcomes after subepithelial connective tissue 
grafts and coronally advanced flaps. Quintessence Int 
2012; 43:841-51.

6. Malkinson S, Waldrop TC, Gunsolley JC, et al. The effect 
of esthetic crown lengthening on perceptions of a 
patient's attractiveness, friendliness, trustworthiness, 
intelligence, and self-confidence. J Periodontal 2013; 
84:1126-33.

7. Wolfart S, Quaas AC, Freitag S, et al. General well-being 
as an important co-factor of self-assessment of dental 
appearance. Int J Prosthodont 2006 ;19.

8. Gokturk O, Yarkac F, Basol G. Development and validation 
of the periodontal aesthetic perception scale in patients 
with periodontal problems. J Clin Periodontol 2018; 
45:1247-54.

9. Armfield JM, Stewart JF, Spencer AJ. The vicious cycle of 
dental fear: Exploring the interplay between oral health, 
service utilization and dental fear. BMC Oral Health. 
2007; 7:1-5.

10. Lillehaug Agdal M, Raadal M, Skaret E, et al. Oral health 
and oral treatment needs in patients fulfilling the DSM-
IV criteria for dental phobia: Possible influence on the 
outcome of cognitive behavioral therapy. Acta Odontol 
Scand. 2008; 66:1-6.

11. Berggren U, Meynert G. Dental fear and avoidance: 
Causes, symptoms, and consequences. J Am Dent Assoc 
1984; 109:247-51.

12. Levin L, Zini A, Levine J, et al. Dental anxiety and oral 
health-related quality of life in aggressive periodontitis 
patients. Clin Oral Investig 2018; 22:1411-22.

13. Meusel DR, Ramacciato JC, Motta RH, et al. Impact of the 
severity of chronic periodontal disease on quality of life. 
J Oral Sci 2015; 57:87-94.

14. Masud M, Al-Bayaty FH, Muhamed NA, et al. Gingival 
recession and dentine hypersensitivity in periodontal 
patients: Is it affecting their oral health related quality 
of life?. J Int Dent Med Res 2017; 10.

15. Ozcelik O, Haytac MC, Seydaoglu G. Immediate post-
operative effects of different periodontal treatment 
modalities on oral health-related quality of life: A 
randomized clinical trial. J Clin Periodontol 2007; 
34:788-96.

16. Corah NL. Dental anxiety: Assessment, reduction and 
increasing patient satisfaction. Dent Clin North Am 
1988; 32:779-90.

17. Slade GD. Derivation and validation of a short-form oral 
health impact profile. Community Dent Oral Epidemiol 
1997; 25:284-90.

18. Basol ME, Karaagaclioglu L, Yilmaz B. Developing a 
Turkish oral health impact profile-OHIP-14-TR. Turkiye 
Klinikleri J Dental Sci 2014; 20:85-92.

19. Borges TD, Regalo SC, Taba Jr M, et al. Changes 
in masticatory performance and quality of life in 
individuals with chronic periodontitis. J Periodontol 
2013; 84:325-31.

20. Baiju RM, Peter E, Varghese NO, et al. Patient reported 
outcome assessment of periodontal therapy: A 
systematic review. J Clin Diagn Res 2017; 11:ZC14-19.

21. Wessel JR, Tatakis DN. Patient outcomes following 
subepithelial connective tissue graft and free gingival 
graft procedures. J Periodontol 2008; 79:425-30.

22. Douglas de Oliveira DW, Marques DP, Aguiar-Cantuária 
IC, et al. Effect of surgical defect coverage on cervical 
dentin hypersensitivity and quality of life. J Periodontol 
2013; 84:768-75.

23. Solis AC, Lotufo RF, Pannuti CM, et al. Association 
of periodontal disease to anxiety and depression 
symptoms, and psychosocial stress factors. J Clin 
Periodontol 2004; 31:633-8.

24. Oktay EA, Koçak MM, Şahinkesen G, et al. The role of age, 
gender, education and experiences on dental anxiety. 
Age (years). 2009; 20:29.

https://aap.onlinelibrary.wiley.com/doi/full/10.1002/JPER.16-0671
https://aap.onlinelibrary.wiley.com/doi/full/10.1002/JPER.16-0671
https://aap.onlinelibrary.wiley.com/doi/full/10.1002/JPER.16-0671
https://onlinelibrary.wiley.com/doi/abs/10.1111/prd.12216
https://onlinelibrary.wiley.com/doi/abs/10.1111/prd.12216
https://onlinelibrary.wiley.com/doi/abs/10.1111/prd.12216
https://onlinelibrary.wiley.com/doi/abs/10.1111/jcpe.12482
https://onlinelibrary.wiley.com/doi/abs/10.1111/jcpe.12482
https://onlinelibrary.wiley.com/doi/abs/10.1111/jcpe.12114
https://onlinelibrary.wiley.com/doi/abs/10.1111/jcpe.12114
https://www.quintessence-publishing.com/deu/en/article/840576
https://www.quintessence-publishing.com/deu/en/article/840576
https://www.quintessence-publishing.com/deu/en/article/840576
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2012.120403
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2012.120403
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2012.120403
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2012.120403
http://www.quintpub.com/userhome/ijp/ijp_19_5_wolfart_4.pdf
http://www.quintpub.com/userhome/ijp/ijp_19_5_wolfart_4.pdf
http://www.quintpub.com/userhome/ijp/ijp_19_5_wolfart_4.pdf
https://onlinelibrary.wiley.com/doi/10.1111/jcpe.13000
https://onlinelibrary.wiley.com/doi/10.1111/jcpe.13000
https://onlinelibrary.wiley.com/doi/10.1111/jcpe.13000
https://link.springer.com/article/10.1186/1472-6831-7-1
https://link.springer.com/article/10.1186/1472-6831-7-1
https://link.springer.com/article/10.1186/1472-6831-7-1
https://www.tandfonline.com/doi/abs/10.1080/00016350701793714
https://www.tandfonline.com/doi/abs/10.1080/00016350701793714
https://www.tandfonline.com/doi/abs/10.1080/00016350701793714
https://www.tandfonline.com/doi/abs/10.1080/00016350701793714
https://jada.ada.org/article/S0002-8177(84)92032-4/pdf
https://jada.ada.org/article/S0002-8177(84)92032-4/pdf
https://link.springer.com/article/10.1007/s00784-017-2234-8
https://link.springer.com/article/10.1007/s00784-017-2234-8
https://link.springer.com/article/10.1007/s00784-017-2234-8
https://www.jstage.jst.go.jp/article/josnusd/57/2/57_87/_article
https://www.jstage.jst.go.jp/article/josnusd/57/2/57_87/_article
http://www.jidmr.com/journal/wp-content/uploads/2017/12/12.D17_416_Fouad_AL_Bayaty6.pdf
http://www.jidmr.com/journal/wp-content/uploads/2017/12/12.D17_416_Fouad_AL_Bayaty6.pdf
http://www.jidmr.com/journal/wp-content/uploads/2017/12/12.D17_416_Fouad_AL_Bayaty6.pdf
http://www.jidmr.com/journal/wp-content/uploads/2017/12/12.D17_416_Fouad_AL_Bayaty6.pdf
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2007.01120.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2007.01120.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2007.01120.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2007.01120.x
https://www.sciencedirect.com/science/article/abs/pii/S001185322200310X
https://www.sciencedirect.com/science/article/abs/pii/S001185322200310X
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0528.1997.tb00941.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0528.1997.tb00941.x
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2012.120069
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2012.120069
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2012.120069
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2017&volume=11&issue=8&page=ZC14&issn=0973-709x&id=10343
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2017&volume=11&issue=8&page=ZC14&issn=0973-709x&id=10343
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2017&volume=11&issue=8&page=ZC14&issn=0973-709x&id=10343
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2008.070325
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2008.070325
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2008.070325
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2012.120479
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2012.120479
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2004.00538.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2004.00538.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2004.00538.x
https://cms.galenos.com.tr/Uploads/Article_33321/GMJ-51-145-En.pdf
https://cms.galenos.com.tr/Uploads/Article_33321/GMJ-51-145-En.pdf


Fatma Uçan Yarkaç, et al. J Res Med Dent Sci, 2022, 10 (5):64-69

69Journal of Research in Medical and Dental Science | Vol. 10 | Issue 5 | May 2022

25. Johannsen A, Åsberg M, Söder PÖ, et al. Anxiety, 
gingival inflammation and periodontal disease in non-
smokers and smokers–an epidemiological study. J Clin 
Periodontol 2005; 32:488-91.

26. Larsson P, John MT, Nilner K, et al. Reliability and validity 
of the Orofacial Esthetic Scale in prosthodontic patients. 
Int J Prosthodont 2010; 23:257-62.

27. Cairo F, Graziani F, Franchi L, et al. Periodontal plastic 
surgery to improve aesthetics in patients with altered 
passive eruption/gummy smile: A case series study. Int 
J Dent 2012; 2012.

28. Ribeiro FV, Hirata DY, Reis AF, et al. Open-flap versus 
flapless esthetic crown lengthening: 12-month clinical 
outcomes of a randomized controlled clinical trial. J 
Periodontol 2014; 85:536-44.

29. Kokich Jr VO, Asuman Kiyak H, Shapiro PA. Comparing 
the perception of dentists and lay people to altered 
dental esthetics. J Esthet Restor Dent 1999; 11:311-24.

30. Kaya B, Uyar R. Influence on smile attractiveness of 
the smile arc in conjunction with gingival display. Am J 
Orthod Dentofacial Orthop 2013; 144:541-7.

31. Pithon MM, Santos AM, de Andrade AC, et al. Perception 
of the esthetic impact of gingival smile on laypersons, 
dental professionals, and dental students. Oral Surg Oral 
Med Oral Pathol Oral Radiol 2013; 115:448-54.

32. Van der Geld P, Oosterveld P, Van Heck G, et al. Smile 
attractiveness: Self-perception and influence on 
personality. Angle Orthod 2007; 77:759-65.

33. Bittencourt S, Ribeiro ÉD, Sallum EA, et al. Semilunar 
coronally positioned flap or subepithelial connective 
tissue graft for the treatment of gingival recession: A 30-
month follow-up study. J Periodontol 2009; 80:1076-82.

34. Nickles K, Ratka-Krüger P, Neukranz E, et al. Ten-year 
results after connective tissue grafts and guided tissue 
regeneration for root coverage. J Periodontol 2010; 
81:827-36.

35. Pelekos G, Lu JZ, Ho DK, et al. Aesthetic assessment 
after root coverage of multiple adjacent recessions with 
coronally advanced flap with adjunctive collagen matrix 
or connective tissue graft: Randomized clinical trial. J 
Clin Periodontol 2019; 46:564-71.

36. Cairo F, Nieri M, Cattabriga M, et al. Root coverage 
esthetic score after treatment of gingival recession: An 
interrater agreement multicenter study. J Periodontol 
2010; 81:1752-8.

37. Cairo F, Rotundo R, Miller Jr PD, et al. Root coverage 
esthetic score: a system to evaluate the esthetic outcome 
of the treatment of gingival recession through evaluation 
of clinical cases. J Periodontol 2009; 80:705-10.

38. Kerner S, Katsahian S, Sarfati A, et al. A comparison 
of methods of aesthetic assessment in root coverage 
procedures. J Clin Periodontol 2009; 36:80-7.

39. Stefanini M, Jepsen K, De Sanctis M, et al. Patient-
reported outcomes and aesthetic evaluation of root 
coverage procedures: a 12-month follow-up of a 
randomized controlled clinical trial. J Clin Periodontol 
2016; 43:1132-41.

https://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2005.00704.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2005.00704.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2005.00704.x
http://www.quintpub.com/journals/ijp/abstract.php?article_id=8081#.Yod6dnZBzIU
http://www.quintpub.com/journals/ijp/abstract.php?article_id=8081#.Yod6dnZBzIU
https://www.hindawi.com/journals/ijd/2012/837658/
https://www.hindawi.com/journals/ijd/2012/837658/
https://www.hindawi.com/journals/ijd/2012/837658/
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2013.130145
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2013.130145
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2013.130145
https://onlinelibrary.wiley.com/doi/10.1111/j.1708-8240.1999.tb00414.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1708-8240.1999.tb00414.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1708-8240.1999.tb00414.x
https://www.ajodo.org/article/S0889-5406(13)00614-8/fulltext
https://www.ajodo.org/article/S0889-5406(13)00614-8/fulltext
https://www.oooojournal.net/article/S2212-4403(12)00386-0/fulltext
https://www.oooojournal.net/article/S2212-4403(12)00386-0/fulltext
https://www.oooojournal.net/article/S2212-4403(12)00386-0/fulltext
https://meridian.allenpress.com/angle-orthodontist/article/77/5/759/57949/Smile-AttractivenessSelf-perception-and-Influence
https://meridian.allenpress.com/angle-orthodontist/article/77/5/759/57949/Smile-AttractivenessSelf-perception-and-Influence
https://meridian.allenpress.com/angle-orthodontist/article/77/5/759/57949/Smile-AttractivenessSelf-perception-and-Influence
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2009.080498
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2009.080498
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2009.080498
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2009.080498
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2010.090632
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2010.090632
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2010.090632
https://onlinelibrary.wiley.com/doi/10.1111/jcpe.13103
https://onlinelibrary.wiley.com/doi/10.1111/jcpe.13103
https://onlinelibrary.wiley.com/doi/10.1111/jcpe.13103
https://onlinelibrary.wiley.com/doi/10.1111/jcpe.13103
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2010.100278
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2010.100278
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2010.100278
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2009.080565
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2009.080565
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2009.080565
https://aap.onlinelibrary.wiley.com/doi/abs/10.1902/jop.2009.080565
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2008.01348.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2008.01348.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2008.01348.x
https://onlinelibrary.wiley.com/doi/10.1111/jcpe.12626
https://onlinelibrary.wiley.com/doi/10.1111/jcpe.12626
https://onlinelibrary.wiley.com/doi/10.1111/jcpe.12626
https://onlinelibrary.wiley.com/doi/10.1111/jcpe.12626

