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ABSTRACT 
 

Clinical photography is essential to evaluate craniofacial and dental relationships. It can be used to assess 

soft tissue profiles changes in the long run. The study aims at assessing the lip competency of patients who 

underwent orthodontic therapy using preadjusted edge wise appliance. The retrospective study was carried 

out by collecting the Frontal and Profile views of photographs taken for the patients who underwent long- 

term fixed appliance therapy. It was seen that 41 patients had undergone Orthodontic therapy. Excel 

tabulation of the data was done followed by the results that were obtained after SPSS analysis. The 

statistical test performed was the chi-square test. 36.59% of patients with incompetent lips had undergone 

orthodontic therapy. 36.59% of patients in the age group of 21-30 had competent lips and 19.51% of the 

patients of the same age had incompetent lips. It was seen that during pretreatment,majority of frequency 

of the competent (39.02%) as well as incompetent (29.27%) lips were seen in females as compared to male 

patients. Chi square test shows p value >0.05, non significant association. Thus it was observed that all the 

patients were found to have competent lips after completion of orthodontic therapy. 

 

KEYWORDS: Documentation;Frontal photos; Lip competency; Orthodontic therapy; Photographs, 

Preadjusted edge wise appliance. 

 
 

INTRODUCTION 
 

The application of photography in dental practice is simple, quick and used in documentation of work, 

assisting in patient education, helping in clinical evaluation that is benefiting the patient and dentist 

(Casaglia et al., 2015). Dental digital photography is said to be a part of micro photography which enables 

easy and accessible training and documentation of patients. Digital images can be stored quickly and  

safely for academic purposes or legal protection of performed treatment when the need arises. This is the 

reason to believe that the digital camera is an indispensable part of dental equipment and dental 

photography training should be an integral part of dental education as the growing need for incorporating 

technology into clinical practice has become essential (Desai and Bumb, 2013). 
 

When the lips can maintain anterior oral seal with minimum muscular effort, muscles of facial expression 

are in relaxed position and mandible is in endogenous posture is known as competent lips. Facial profile in 

orthodontic treatment commonly refers to lip protrusion or perioral area protrusion (Suntornlohanakul, 
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Tianviwat and Songwattana, 2004). Lip competence denotes a tonus in the lip muscles to provide passive 

lip contact with no clinical contraction of the mentalis muscle. A subject is classified as having competent 

lips when his/ her lips are in light contact at clinical rest (Gustafsson and Ahlgren, 1975),(Simpson, 

1977),(Yemm, El-Sharkawy and Stephens, 1978). A subject is classified as having incompetent lips when 

his/her lips are apart at clinical rest or when his lips are in contact but present higher activity of the 

mentalis muscle, clinically verified by shrinkage of the chin skin (Yamaguchi et al., 2000). Usually, 

photographs taken in frontal view at rest position are used to evaluate the lip competency. It is taken with 

teeth in maximal intercuspation with the lips closed even if this strains the patient. This photograph serves 

as a clear documentation of lip strain and its esthetic effect (McKeown, Murray and Sandler, 2005). 
 

While recording the soft tissues it is found that the colour balance is very essential. When concerned with 

soft tissues, a correct color rendition is an excellent method for distinguishing between healthy and 

diseased tissues and for recording pathological changes such as white patches, inflammation, ulceration, 

burns, lacerations, carcinoma, etc (Casaglia et al., 2015). Clinical photography skills are developed over a 

period of time of practice. Once a list of pictures to be taken are formulated standardization of the rules for 

framing each picture is to be made. It is essential to ensure that each and every picture is taken following 

the exact set of rules. 

 

Intra oral photography enables the orthodontist to review the hard and soft tissues and to record the 

condition before the treatment begins (Nayak, 2017). Pictures of different views serve as an excellent 

analytical tool. Extra oral frontal smiles should be taken in such a manner that the anterior teeth are visible 

and overall smile esthetics is focused properly (Goenharto, 2018). Photographs are taken from the side 

view to demonstrate the overall over jet and overbite present which helps in the treatment planning (Liu, 

2020). In the coming years quality control will become important to dentists. The photographs taken will 

help to self check on his or her results (Mladenović et al., 2011). Anyone who has photographed the stages 

of dental treatment, subsequently enlarging and designing the result is capable of verifying it (Taylor, 

1984). The frontal dynamic smile demonstrates the amount of incisor smile as well as excessive gingival 

display. These pictures can help to determine and show the patient evident changes between each 

appointment during orthodontic therapy. 

 

Extra and intra-oral photographs are an important diagnostic technique in orthodontics also used during 

orthodontic therapy to evaluate the progress of the treatment plan. The advancement and use of digital 

photography offers many advantages to orthodontists. High quality photographic documentation is used 

routinely throughout treatment with little direct cost to the clinician most often (Sandler, Gutierrez and 

Murray, 2012). 
 

Various other comparative studies are also being carried on that can aid (Vikram et al., 2017)(Kamisetty et 

al., 2015)(Ramesh Kumar et al., 2011)(Ramesh Kumar et al., 2011; Felicita, Chandrasekar and 

Shanthasundari, 2012) in advancements (Sivamurthy and Sundari, 2016)(Krishnan, Pandian and Kumar S, 

2015; Sivamurthy and Sundari, 2016)(Rubika, Sumathi Felicita and Sivambiga, 2015)(Krishnan, Pandian 

and Kumar S, 2015; Sivamurthy and Sundari, 2016; Felicita, 2017a) (Dinesh et al., 2013; Krishnan, 

Pandian and Kumar S, 2015; Sivamurthy and Sundari, 2016; Felicita, 2017a) and also are being considered 

as a breakthrough in orthodontics.Various reviews (Viswanath et al., 2015; Pandian, Krishnan and Kumar, 

2018) (Viswanath et al., 2015; Felicita and Sumathi Felicita, 2018; Pandian, Krishnan and Kumar, 2018) 

(Felicita, 2017b) and clinical trials (Jain, Kumar and Manjula, 2014; Samantha et al., 2017) also have been 

conducted in order to create new views, approaches and effective treatment options for the future of 

orthodontics. 

 

The study aims at assessing the lip competence of patients who underwent orthodontic therapy using 
preadjusted edge wise appliance. 

 

MATERIALS AND METHODS 
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Ethical Approval 

The ethical approval for the retrospective study was obtained from the university 

(SDC/SIHEC/2020/DIASDATA/0619-0320). 

 

Data analysis 

Chosen for evaluation are 41 patients who had reported to a Private Dental Hospital with a chief complaint 

of malocclusion and the patients had underwent orthodontic therapy using preadjusted edgewise appliance. 

Population selection was random. Population type was patients with malocclusion. The patient records 

were reviewed and analysed between June 2019 and March 2020. Cross verification was done by referring 

case sheets and photographs. To minimise sampling bias all available data was included. All the 

incomplete & censored was excluded. The inclusion criteria was all patients who required orthodontic 

therapy. The study was carried on in a university set up. The internal validity of the study was set by 

verifying all views of photographs taken for verifying the lip competence. . 

 

Statistical Analysis 

After Excel tabulation, the data was transferred to SPSS. The analysis was done using SPSS version 19. 

Descriptive statistics were used to correlate the data. The dependent variables were the views of 

photographs taken and lip competence. The independent variables were age and gender. The collected data 

was imported to SPSS and the chi square test was done. The type of analysis performed was correlation 

and association. The level of significance was set at 0.05. 

 
RESULTS AND DISCUSSION 

It was seen that 41 patients had undergone long-term fixed appliance therapy, 68.29% were females and 

37.71% were males (Figure 1) 56.1% of the patients belonged to age group 21-30, 39.02% belonged to 10-

20 years and only 4.88% of them belonged to 31-40 years (Figure 2) Out of the total study population , it 

was seen that 36.59% of the patients had incompetent lips at the beginning of the treatment (Figure 3). 

36.59% of the patients of age 21-30 had competent lips and 19.51% of patients of the same age had 

incompetent lips (Figure 4). It was seen that most of the competent (39.02%) as well as incompetent 

(29.27%) lips were seen in females (Figure 5) The patients with incompetent lips during pre treatment had 

good lip seal at the end of treatment.(Figure 6). 

 

In our study it is seen that among the patients who had undergone orthodontic treatment 68.29% were 

females and 37.71% were males and also 56.1% of the patients belonged to age group 21-30, 39.02% 

belonged to the age group 10-20 years and only 4.88% of them belonged to 31-40 year age group. It was 

found that mostly young females were found to undergo orthodontic therapy. This might be because of the 

high demand of their esthetical appearance (Lagorsse and Gebeile-Chauty, 2018). The most prevalent age 

group undergoing the therapy were the younger adults , 75.6% of them followed by 25.4% of the children 

undergoing the therapy. 14.6% of them were 25 years old. The need for them to undergo the treatment 

depends on their psychological factors that would create harmony with the social environment and well- 

being (Souza et al., 2013). 
 

It was seen that all patients had been taken with a pre op and post op frontal and profile photograph. It is 

recommended that in order to take a proper extra oral photography a proper white or dark or a wall 

mounted background is required (Terry, Snow and McLaren, 2008) (Sandler and Murray, 2002). Golkari 

et al. in a study on 110 schoolchildren concluded that photographic method was much more sensitive, 

effective than direct clinical examination (Golkari et al., 2011). This is taken in order to maintain the best 

definition of the soft tissue profile of the patient with no distraction in the background. 

 
In our study, out of the total population, it was seen that 36.59% of the patients with incompetent lips had 

undergone orthodontic therapy. 36.59% of the patients of age 21-30 had incompetent lips and 19.51% of 
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the patients of the same age had incompetent lips. It was seen that most of the competent (39.02%) as well 

as incompetent (29.27%) lips were seen in female patients. Various studies that have studies the 

incompetency of patients who require orthodontic therapy state that the presence of incompetent lips may 

be attributed to more than one factor and not only bimaxillary protrusion (Hassan, Turkistani and Hassan, 

2014). Lip incompetence in adolescents and adults is a very common finding due to problems such as 

allergic rhinitis or other airway obstructions. In such conditions, it is seen that the lips remain open and 

often and the lower jaw is hinged slightly open as a way of maintaining the oral airway for breathing. Lip 

incompetence can lead to speech errors and dental alignment changes if the lips are apart in  the rest 

posture along with mandible dropping down to an open position to help facilitate oral breathing. Lips are 

apart in rest posture in children under age 12-13 mostly and is not expected to have achieved a lips- 

together rest posture (lip competence) as it is said to be the growing phase. Children will eventually 

develop normal dental arches in spite of having had a lips-apart rest posture in their early age (Mason, no 

date). Thus if lip incompetence is presististing beyond the stage of growth phase , orthodontic therapy is 

always looked into as a best treatment option. 

Studies highlight the importance and the use of taking a pre-op and post op frontal smile and overjet 

pictures (Zeisse, 1951; Stutts, 1978). The need of a frontal picture is for the sake of analysing the incisal 

visibility in addition to analysing the aesthetics of the smile (Ghaleb, Bouserhal and Bassil-Nassif, 2011). 

Photography can be divided into three broad areas namely preparation of the patient, background and 

intraoral sites, preparation of camera (Barut and Ertilav, 2011). 

Intraoral photographs in addition also proves to be a viable alternative to dental casts for attaining dental 

arch relationships in cleft lip and palate patients thereby reducing the cost and inconvenience (Liao, Huang 

and Lin, 2009). A survey done by the members of the Angle Society of Europe showed that 60% of 

orthodontists took their own clinical photographs whereas 35% assigned the task to an auxiliary and 5% 

hired professional clinical photographers. Sandler et al. showed that most of the photos taken by the 3 

groups of photographers were judged to be good or acceptable. Orthodontists rather produced significantly 

more good-quality intraoral photographs than others (Sandler et al., 2009). The primary use of dental 

photography is mainly to assist the operator on the initial examination of the patient so as to help him in 

the diagnosis and control of the medical care outcome over time. Thus it is essential that dental 

photography must be considered as a diagnostic tool, similarly to X-rays, or other tests and investigations. 

During the first examination, the operator cannot see many details and photography is an effective method 

to analyze the preoperative dental status at a later date. So a complete set of oral images, collected on first 

examination, is valuable to get to a certain diagnosis, to provide dental treatment options and is not only 

useful for recording a baseline of oral health (Casaglia et al., 2015). 
 

In future scope of the studies, in addition to the above views of photographs , photographs in 45° smile 

views can also be taken and kept for further references as pictures clearly depict the wonders that an 

orthodontic treatment has done to enhance a person's esthetics. Similar recommendations are given that 

several views should be taken for all the patients like the frontal view that incorporates full facial profile 

and entire dentition the dentist is going to work on. Other views like lateral and oblique lateral, occlusal 

mandibular-maxillary and a three-quarters profile view for esthetic purposes can be of greater use for 

analysis (Schaaf et al., 2009). 
 

CONCLUSION 

Within the limitations of the study it was seen that majority of patients with competent lips had undergone 

orthodontic treatment than the patients with incompetent lips. All the patients were found to have 

competent lips after completion of orthodontic therapy. 

 

LIMITATIONS 
The limitations of the study include that the study is done among people who belong to different 

ethnicities and can be performed only with patients who require orthodontic therapy. 

 

FUTURE SCOPE 
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The study can further aim at determining the success rate of orthodontic therapy. It can aid in effective 

treatment planning and to educate and motivate the patient to undergo treatment and also to highlight the 

importance of clinical photography and documentation. 

 

AUTHOR CONTRIBUTIONS 

 

First author, Preethi Mariona performed the data collection by reviewing patient details, filtering required 

data, analysing and interpreting statistics and contributed to manuscript writing. 
 

Second author, Dr. Remmiya Mary Varghese contributed to conception of study title, study 

design,analysed the collected data, statistics and interpretation and also critically revised the manuscript. 
 

Third author, Dr.Sreedevi Dharman participated in the study and revised the manuscript. All the three 

authors have discussed the results and contributed to the final manuscript. 
 

CONFLICT OF INTEREST 

 

The authors have no potential conflict of interest. 

 

REFERENCES 
 

[1] Barut, C. and Ertilav, H. (2011) ‘Guidelines for standard photography in gross and clinical 

anatomy’, Anatomical Sciences Education, pp. 348–356. doi: 10.1002/ase.247. 

[2] Casaglia, A. et al. (2015) ‘Dental photography today. Part 1: basic concepts’, Oral & implantology, 

8(4), pp. 122–129. 

[3] Desai, V. and Bumb, D. (2013) ‘Digital Dental Photography: A Contemporary Revolution’, 

International Journal of Clinical Pediatric Dentistry, pp. 193–196. doi: 10.5005/jp-journals-10005- 

1217. 

[4] Dinesh, S. P. S. et al. (2013) ‘An indigenously designed apparatus for measuring orthodontic 

force’, Journal of clinical and diagnostic research: JCDR, 7(11), pp. 2623–2626. 

[5] Felicita, A. S. (2017a) ‘Orthodontic management of a dilacerated central incisor and partially 

impacted canine with unilateral extraction - A case report’, The Saudi dental journal, 29(4), pp. 

185–193. 

[6] Felicita, A. S. (2017b) ‘Quantification of intrusive/retraction force and moment generated during 

en-masse retraction of maxillary anterior teeth using mini-implants: A conceptual approach’, 

Dental press journal of orthodontics, 22(5), pp. 47–55. 

[7] Felicita, A. S., Chandrasekar, S. and Shanthasundari, K. K. (2012) ‘Determination of craniofacial 

relation among the subethnic Indian population: a modified approach - (Sagittal relation)’, Indian 

journal of dental research: official publication of Indian Society for Dental Research, 23(3), pp. 

305–312. 

[8] Felicita, A. S. and Sumathi Felicita, A. (2018) ‘Orthodontic extrusion of Ellis Class VIII fracture of 

maxillary lateral incisor – The sling shot method’, The Saudi Dental Journal, pp. 265–269. doi: 

10.1016/j.sdentj.2018.05.001. 

[9] Ghaleb, N., Bouserhal, J. and Bassil-Nassif, N. (2011) ‘Aesthetic evaluation of profile incisor 

inclination’, The European Journal of Orthodontics, pp. 228–235. doi: 10.1093/ejo/cjq059. 

[10] Goenharto, S. (2018) ‘Intra And Extra-Oral Photograph For Orthodontic Records’, Record and 

Library Journal, p. 152. doi: 10.20473/rlj.v2-i2.2016.152-161. 

[11] Golkari, A. et al. (2011) ‘A comparison of photographic, replication and direct clinical examination 

methods for detecting developmental defects of enamel’, BMC Oral Health. doi: 10.1186/1472- 

6831-11-16. 

http://paperpile.com/b/c3r90b/lgav
http://paperpile.com/b/c3r90b/lgav
http://paperpile.com/b/c3r90b/lgav
http://paperpile.com/b/c3r90b/lgav
http://dx.doi.org/10.1002/ase.247
http://paperpile.com/b/c3r90b/7jWf
http://paperpile.com/b/c3r90b/7jWf
http://paperpile.com/b/c3r90b/7jWf
http://paperpile.com/b/c3r90b/1fQg
http://paperpile.com/b/c3r90b/1fQg
http://paperpile.com/b/c3r90b/1fQg
http://paperpile.com/b/c3r90b/1fQg
http://dx.doi.org/10.5005/jp-journals-10005-1217
http://dx.doi.org/10.5005/jp-journals-10005-1217
http://paperpile.com/b/c3r90b/1fQg
http://paperpile.com/b/c3r90b/hZcC
http://paperpile.com/b/c3r90b/hZcC
http://paperpile.com/b/c3r90b/hZcC
http://paperpile.com/b/c3r90b/fp2a
http://paperpile.com/b/c3r90b/fp2a
http://paperpile.com/b/c3r90b/fp2a
http://paperpile.com/b/c3r90b/fp2a
http://paperpile.com/b/c3r90b/fp2a
http://paperpile.com/b/c3r90b/Dp6M
http://paperpile.com/b/c3r90b/Dp6M
http://paperpile.com/b/c3r90b/Dp6M
http://paperpile.com/b/c3r90b/Dp6M
http://paperpile.com/b/c3r90b/Dp6M
http://paperpile.com/b/c3r90b/bhk2
http://paperpile.com/b/c3r90b/bhk2
http://paperpile.com/b/c3r90b/bhk2
http://paperpile.com/b/c3r90b/bhk2
http://paperpile.com/b/c3r90b/bhk2
http://paperpile.com/b/c3r90b/bhk2
http://paperpile.com/b/c3r90b/bhk2
http://paperpile.com/b/c3r90b/2uX9
http://paperpile.com/b/c3r90b/2uX9
http://paperpile.com/b/c3r90b/2uX9
http://paperpile.com/b/c3r90b/2uX9
http://dx.doi.org/10.1016/j.sdentj.2018.05.001
http://dx.doi.org/10.1016/j.sdentj.2018.05.001
http://paperpile.com/b/c3r90b/w39b
http://paperpile.com/b/c3r90b/w39b
http://paperpile.com/b/c3r90b/w39b
http://paperpile.com/b/c3r90b/w39b
http://dx.doi.org/10.1093/ejo/cjq059
http://paperpile.com/b/c3r90b/U4Sn
http://paperpile.com/b/c3r90b/U4Sn
http://paperpile.com/b/c3r90b/U4Sn
http://paperpile.com/b/c3r90b/U4Sn
http://paperpile.com/b/c3r90b/K3sG
http://paperpile.com/b/c3r90b/K3sG
http://paperpile.com/b/c3r90b/K3sG
http://paperpile.com/b/c3r90b/K3sG
http://dx.doi.org/10.1186/1472-6831-11-16
http://dx.doi.org/10.1186/1472-6831-11-16


European Journal of Molecular & Clinical Medicine 

ISSN 2515-8260 Volume 07, Issue 01, 2020 

 
 

 

1975 

 

[12] Gustafsson, M. and Ahlgren, J. (1975) ‘Mentalis and orbicularis oris activity in children with 

incompetent lips: An electromyographic and cephalometric study’, Acta Odontologica 

Scandinavica, pp. 355–363. doi: 10.3109/00016357509004640. 

[13] Hassan, A. H., Turkistani, A. A. and Hassan, M. H. (2014) ‘Skeletal and dental characteristics of 

subjects with incompetent lips’, Saudi medical journal, 35(8), pp. 849–854. 

[14] Jain, R. K., Kumar, S. P. and Manjula, W. S. (2014) ‘Comparison of intrusion effects on maxillary 

incisors among mini implant anchorage, j-hook headgear and utility arch’, Journal of clinical and 

diagnostic research: JCDR, 8(7), pp. ZC21–4. 

[15] Kamisetty, S. K. et al. (2015) ‘SBS vs Inhouse Recycling Methods-An Invitro Evaluation’, Journal 

of clinical and diagnostic research: JCDR, 9(9), pp. ZC04–8. 

[16] Krishnan, S., Pandian, S. and Kumar S, A. (2015) ‘Effect of bisphosphonates on orthodontic tooth 

movement-an update’, Journal of clinical and diagnostic research: JCDR, 9(4), pp. ZE01–5. 

[17] Lagorsse, A. and Gebeile-Chauty, S. (2018) ‘Le genre a-t-il une influence en orthodontie ? Une 

revue de la littérature’, L’Orthodontie Française, pp. 157–168. doi: 10.1051/orthodfr/2018011. 

[18] Liao, Y.-F., Huang, C.-S. and Lin, I.-F. (2009) ‘Intraoral photographs for rating dental arch 

relationships in unilateral cleft lip and palate’, The Cleft palate-craniofacial journal: official 

publication of the American Cleft Palate-Craniofacial Association, 46(4), pp. 415–419. 

[19] Liu, F. (2020) ‘Dental Digital Photography From Dental Clinical Photography to Digital Smile 

Design’, STOMATOLOGY EDU JOURNAL, p. 74. doi: 

10.25241/stomaeduj.2020.7(1).bookreview.4. 

[20] Mason, R. M. (no date) ‘TREATING LIP INCOMPETENCE’. Available at: 

https://orofacialmyology.com/wp-content/uploads/2019/05/orofacial-myology-an-update-on-lip- 

incompetence.pdf. 

[21] McKeown, H. F., Murray, A. M. and Sandler, P. J. (2005) ‘How to avoid common errors in clinical 

photography’, Journal of orthodontics. Taylor & Francis, 32(1), pp. 43–54. 

[22] Mladenović, D. et al. (2011) ‘CONVERSION OF SLIDES AND NEGATIVE FILMS TO 

DIGITAL IMAGES’, Acta medica medianae, pp. 43–48. doi: 10.5633/amm.2011.0208. 

[23] Nayak, A. (2017) ‘Clinical photography: A to Z’, APOS Trends in Orthodontics, pp. 19–28. doi: 

10.4103/2321-1407.199175. 

[24] Pandian, K. S., Krishnan, S. and Kumar, S. A. (2018) ‘Angular photogrammetric analysis of the 

soft-tissue facial profile of Indian adults’, Indian journal of dental research: official publication of 

Indian Society for Dental Research, 29(2), pp. 137–143. 

[25] Ramesh Kumar, K. R. et al. (2011) ‘Depth of resin penetration into enamel with 3 types of enamel 

conditioning methods: a confocal microscopic study’, American journal of orthodontics and 

dentofacial orthopedics: official publication of the American Association of Orthodontists, its 

constituent societies, and the American Board of Orthodontics, 140(4), pp. 479–485. 

[26] Rubika, J., Sumathi Felicita, A. and Sivambiga, V. (2015) ‘Gonial Angle as an Indicator for the 

Prediction of Growth Pattern’, World Journal of Dentistry, pp. 161–163. doi: 10.5005/jp-journals- 

10015-1334. 

[27] Samantha, C. et al. (2017) ‘Comparative Evaluation of Two Bis-GMA Based Orthodontic Bonding 

Adhesives - A Randomized Clinical Trial’, Journal of clinical and diagnostic research: JCDR, 

11(4), pp. ZC40–ZC44. 

[28] Sandler, J. et al. (2009) ‘Quality of clinical photographs taken by orthodontists, professional 

photographers, and orthodontic auxiliaries’, American Journal of Orthodontics and Dentofacial 

Orthopedics, pp. 657–662. doi: 10.1016/j.ajodo.2007.04.038. 

[29] Sandler, J., Gutierrez, R. J. and Murray, A. (2012) ‘Clinical photographs: the gold standard, an 

update’, Progress in orthodontics, 13(3), pp. 296–303. 

[30] Sandler, J. and Murray, A. (2002) ‘Clinical photographs--the gold standard’, Journal of 

orthodontics, 29(2), pp. 158–161. 

[31] Schaaf, H. et al. (2009) ‘Evolution of photography in maxillofacial surgery: from analog to 3D 

photography - an overview’, Clinical, cosmetic and investigational dentistry, 1, pp. 39–45. 

http://paperpile.com/b/c3r90b/WEHa
http://paperpile.com/b/c3r90b/WEHa
http://paperpile.com/b/c3r90b/WEHa
http://paperpile.com/b/c3r90b/WEHa
http://paperpile.com/b/c3r90b/WEHa
http://paperpile.com/b/c3r90b/WEHa
http://paperpile.com/b/c3r90b/WEHa
http://paperpile.com/b/c3r90b/dl8C
http://paperpile.com/b/c3r90b/dl8C
http://paperpile.com/b/c3r90b/dl8C
http://paperpile.com/b/c3r90b/s73K
http://paperpile.com/b/c3r90b/s73K
http://paperpile.com/b/c3r90b/s73K
http://paperpile.com/b/c3r90b/s73K
http://paperpile.com/b/c3r90b/s73K
http://paperpile.com/b/c3r90b/5HTz
http://paperpile.com/b/c3r90b/5HTz
http://paperpile.com/b/c3r90b/5HTz
http://paperpile.com/b/c3r90b/JgEf
http://paperpile.com/b/c3r90b/JgEf
http://paperpile.com/b/c3r90b/JgEf
http://paperpile.com/b/c3r90b/VuHF
http://paperpile.com/b/c3r90b/VuHF
http://paperpile.com/b/c3r90b/VuHF
http://paperpile.com/b/c3r90b/VuHF
http://dx.doi.org/10.1051/orthodfr/2018011
http://paperpile.com/b/c3r90b/I289
http://paperpile.com/b/c3r90b/I289
http://paperpile.com/b/c3r90b/I289
http://paperpile.com/b/c3r90b/I289
http://paperpile.com/b/c3r90b/I289
http://paperpile.com/b/c3r90b/3XVf
http://paperpile.com/b/c3r90b/3XVf
http://paperpile.com/b/c3r90b/3XVf
http://paperpile.com/b/c3r90b/3XVf
http://dx.doi.org/10.25241/stomaeduj.2020.7(1).bookreview.4
http://dx.doi.org/10.25241/stomaeduj.2020.7(1).bookreview.4
http://paperpile.com/b/c3r90b/cRHk
http://paperpile.com/b/c3r90b/cRHk
https://orofacialmyology.com/wp-content/uploads/2019/05/orofacial-myology-an-update-on-lip-incompetence.pdf
https://orofacialmyology.com/wp-content/uploads/2019/05/orofacial-myology-an-update-on-lip-incompetence.pdf
https://orofacialmyology.com/wp-content/uploads/2019/05/orofacial-myology-an-update-on-lip-incompetence.pdf
https://orofacialmyology.com/wp-content/uploads/2019/05/orofacial-myology-an-update-on-lip-incompetence.pdf
http://paperpile.com/b/c3r90b/6UnP
http://paperpile.com/b/c3r90b/6UnP
http://paperpile.com/b/c3r90b/6UnP
http://paperpile.com/b/c3r90b/9vhc
http://paperpile.com/b/c3r90b/9vhc
http://paperpile.com/b/c3r90b/9vhc
http://paperpile.com/b/c3r90b/9vhc
http://dx.doi.org/10.5633/amm.2011.0208
http://paperpile.com/b/c3r90b/IhXf
http://paperpile.com/b/c3r90b/IhXf
http://dx.doi.org/10.4103/2321-1407.199175
http://dx.doi.org/10.4103/2321-1407.199175
http://paperpile.com/b/c3r90b/01yc
http://paperpile.com/b/c3r90b/01yc
http://paperpile.com/b/c3r90b/01yc
http://paperpile.com/b/c3r90b/01yc
http://paperpile.com/b/c3r90b/01yc
http://paperpile.com/b/c3r90b/hIw8
http://paperpile.com/b/c3r90b/hIw8
http://paperpile.com/b/c3r90b/hIw8
http://paperpile.com/b/c3r90b/hIw8
http://paperpile.com/b/c3r90b/hIw8
http://paperpile.com/b/c3r90b/hIw8
http://paperpile.com/b/c3r90b/hIw8
http://paperpile.com/b/c3r90b/nQWD
http://paperpile.com/b/c3r90b/nQWD
http://paperpile.com/b/c3r90b/nQWD
http://paperpile.com/b/c3r90b/nQWD
http://dx.doi.org/10.5005/jp-journals-10015-1334
http://dx.doi.org/10.5005/jp-journals-10015-1334
http://paperpile.com/b/c3r90b/wjFD
http://paperpile.com/b/c3r90b/wjFD
http://paperpile.com/b/c3r90b/wjFD
http://paperpile.com/b/c3r90b/wjFD
http://paperpile.com/b/c3r90b/wjFD
http://paperpile.com/b/c3r90b/OUnq
http://paperpile.com/b/c3r90b/OUnq
http://paperpile.com/b/c3r90b/OUnq
http://paperpile.com/b/c3r90b/OUnq
http://paperpile.com/b/c3r90b/OUnq
http://paperpile.com/b/c3r90b/OUnq
http://paperpile.com/b/c3r90b/OUnq
http://paperpile.com/b/c3r90b/SiB0
http://paperpile.com/b/c3r90b/SiB0
http://paperpile.com/b/c3r90b/SiB0
http://paperpile.com/b/c3r90b/dErL
http://paperpile.com/b/c3r90b/dErL
http://paperpile.com/b/c3r90b/dErL
http://paperpile.com/b/c3r90b/ub6z
http://paperpile.com/b/c3r90b/ub6z
http://paperpile.com/b/c3r90b/ub6z


European Journal of Molecular & Clinical Medicine 

ISSN 2515-8260 Volume 07, Issue 01, 2020 

 
 

 

1976 

 

[32] Simpson, M. M. (1977) ‘An Electromyographic Investigation of the Perioral Musculature in Class 

II Division 1 Malocclusion’, British journal of orthodontics. Taylor & Francis, 4(1), pp. 17–22. 

[33] Sivamurthy, G. and Sundari, S. (2016) ‘Stress distribution patterns at mini-implant site during 

retraction and intrusion—a three-dimensional finite element study’, Progress in Orthodontics. doi: 

10.1186/s40510-016-0117-1. 

[34] Souza, R. A. de et al. (2013) ‘Expectations of orthodontic treatment in adults: the conduct in 

orthodontist/patient relationship’, Dental Press Journal of Orthodontics, pp. 88–94. doi: 

10.1590/s2176-94512013000200019. 

[35] Stutts, W. F. (1978) ‘Clinical photography in orthodontic practice’, American Journal of 

Orthodontics, pp. 1–31. doi: 10.1016/0002-9416(78)90042-8. 

[36] Suntornlohanakul, S., Tianviwat, S. and Songwattana, P. (2004) ‘The adolescent’s experience in 

receiving orthodontic treatment with fixed appliances: a case study at Faculty of Dentistry, Prince 

of Songkla University’, The Journal of the Dental Association of Thailand, 54(6), pp. 329–337. 

[37] Taylor, R. (1984) ‘Contemporary photographers; ed. George Walsh, Colin Naylor, Michael Held. 

New York; London: Macmillan, 1982. - Macmillan biographical encyclopedia of photographic 

artists and innovators, by Turner Browne and Elaine Partnow. New York; London: Macmillan, 

1983. - Photography. (Modern Art Bibliography Series), Oxford: Clio Press, 1982’, Art Libraries 

Journal, pp. 83–87. doi: 10.1017/s0307472200003977. 

[38] Terry, D. A., Snow, S. R. and McLaren, E. A. (2008) ‘Contemporary dental photography: selection 

and application’, The Compendium of continuing education in dentistry, 29(8), pp. 432–6, 438, 

440–2 passim; quiz 450, 462. 

[39] Vikram, N. R. et al. (2017) ‘Ball Headed Mini Implant’, Journal of clinical and diagnostic research: 

JCDR, 11(1), pp. ZL02–ZL03. 

[40] Viswanath, A. et al. (2015) ‘Obstructive sleep apnea: awakening the hidden truth’, Nigerian journal 

of clinical practice, 18(1), pp. 1–7. 

[41] Yamaguchi, K. et al. (2000) ‘Morphological differences in individuals with lip competence and 

incompetence based on electromyographic diagnosis’, Journal of oral rehabilitation. Wiley Online 

Library, 27(10), pp. 893–901. 

[42] Yemm, R., El-Sharkawy, M. and Stephens, C. D. (1978) ‘Mesurement of lip posture and 

interaction between lip posture and resting face height’, Journal of oral rehabilitation, 5(4), pp. 

391–402. 

[43] Zeisse, C. (1951) ‘Photography and cephalometry in daily orthodontic practice’, American Journal 

of Orthodontics, pp. 929–945. doi: 10.1016/0002-9416(51)90102-9. 
 

 

 

 

 
 

http://paperpile.com/b/c3r90b/QmXy
http://paperpile.com/b/c3r90b/QmXy
http://paperpile.com/b/c3r90b/QmXy
http://paperpile.com/b/c3r90b/TEWR
http://paperpile.com/b/c3r90b/TEWR
http://paperpile.com/b/c3r90b/TEWR
http://paperpile.com/b/c3r90b/TEWR
http://dx.doi.org/10.1186/s40510-016-0117-1
http://paperpile.com/b/c3r90b/0GKD
http://paperpile.com/b/c3r90b/0GKD
http://paperpile.com/b/c3r90b/0GKD
http://paperpile.com/b/c3r90b/0GKD
http://dx.doi.org/10.1590/s2176-94512013000200019
http://dx.doi.org/10.1590/s2176-94512013000200019
http://paperpile.com/b/c3r90b/iu9A
http://paperpile.com/b/c3r90b/iu9A
http://paperpile.com/b/c3r90b/iu9A
http://paperpile.com/b/c3r90b/iu9A
http://paperpile.com/b/c3r90b/jH3A
http://paperpile.com/b/c3r90b/jH3A
http://paperpile.com/b/c3r90b/jH3A
http://paperpile.com/b/c3r90b/jH3A
http://paperpile.com/b/c3r90b/jH3A
http://paperpile.com/b/c3r90b/6nJX
http://paperpile.com/b/c3r90b/6nJX
http://paperpile.com/b/c3r90b/6nJX
http://paperpile.com/b/c3r90b/6nJX
http://paperpile.com/b/c3r90b/6nJX
http://paperpile.com/b/c3r90b/6nJX
http://paperpile.com/b/c3r90b/6nJX
http://paperpile.com/b/c3r90b/6nJX
http://paperpile.com/b/c3r90b/6nJX
http://paperpile.com/b/c3r90b/6nJX
http://paperpile.com/b/c3r90b/6nJX
http://paperpile.com/b/c3r90b/36jm
http://paperpile.com/b/c3r90b/36jm
http://paperpile.com/b/c3r90b/36jm
http://paperpile.com/b/c3r90b/36jm
http://paperpile.com/b/c3r90b/36jm
http://paperpile.com/b/c3r90b/B51p
http://paperpile.com/b/c3r90b/B51p
http://paperpile.com/b/c3r90b/B51p
http://paperpile.com/b/c3r90b/NeVO
http://paperpile.com/b/c3r90b/NeVO
http://paperpile.com/b/c3r90b/NeVO
http://paperpile.com/b/c3r90b/8UCl
http://paperpile.com/b/c3r90b/8UCl
http://paperpile.com/b/c3r90b/8UCl
http://paperpile.com/b/c3r90b/8UCl
http://paperpile.com/b/c3r90b/8UCl
http://paperpile.com/b/c3r90b/ySUu
http://paperpile.com/b/c3r90b/ySUu
http://paperpile.com/b/c3r90b/ySUu
http://paperpile.com/b/c3r90b/ySUu
http://paperpile.com/b/c3r90b/ySUu
http://paperpile.com/b/c3r90b/Kfn4
http://paperpile.com/b/c3r90b/Kfn4
http://paperpile.com/b/c3r90b/Kfn4
http://paperpile.com/b/c3r90b/Kfn4


European Journal of Molecular & Clinical Medicine 

ISSN 2515-8260 Volume 07, Issue 01, 2020 

 
 

 

1977 

 

Figure 1: Bar graph represents the distribution of gender of patients who underwent orthodontic therapy. X 

axis denotes the gender and the Y axis denotes the number of patients who underwent orthodontic therapy. 

Majority of females (blue) had undergone orthodontic treatment when compared to males (red). 
 
 

 
Figure 2: Bar graph represents the distribution of age of patients who underwent orthodontic therapy. The 

X axis denotes the age group and the Y axis denotes the number of patients who underwent orthodontic 

therapy. Maximum patients were in the age group of 21-30 (red) followed by patients in the age group of 

10-20 years (blue) and 31-40 (green). 
 

 

 
 

 

Figure 3: Bar graph the distribution of Lip competence of patients who underwent orthodontic therapy. X 

axis denotes the lip competence status and the Y axis denotes the number of patients who underwent 

orthodontic therapy. Majority of the patients who underwent orthodontic therapy had competent  lips 

(blue) than patients with incompetent lips (red). 
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Figure 4: Bar graph shows association between Lip competence of patients who underwent orthodontic 

therapy and age group of patients. X axis denotes the lip competence with age group and the Y axis 

denotes the number of patients who underwent orthodontic therapy. Majority of the patients with 

competent lips and incompetent lips belonged to the age group of 21-30 (red) when compared to patients 

of 10-20 years (blue) and 31-40 years (green). Chi square test shows p value= 0.908 ; not significant. 

Hence proving that there is no significant association between the age of patients and lip competence of 

patients undergoing orthodontic treatment. 
 
 

 

 
Figure 5: Bar graph association between Lip competence of patients who underwent orthodontic therapy 

and gender of patients. X axis denotes the lip competence with gender and the Y axis denotes the number 

of patients who underwent orthodontic therapy. Majority of females (blue) had competent and incompetent 

lips when compared to males (red). Chi square test shows p value= 0.221 ;not significant. Hence proving 

that there is no significant association between the gender of patients and lip competence of patients 

undergoing orthodontic treatment. 
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Figure 6: Bar graph shows the distribution of lip competence of patients before and after Orthodontic 
therapy. X axis denotes the lip competence and the Y axis denotes the number of patients who underwent 

orthodontic therapy. The pre treatment competent lips (blue) and pre treatment incompetent lips (green) 

have all been observed as competent lips post orthodontic treatment (red). 


