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By 
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Chair: Calogero Dolce 
Major: Dental Sciences - Orthodontics 
 

Introduction: One of the goals in the treatment of children with cleft lip and palate 

(CLP) is to improve the esthetic appearance of structures affected by the cleft. 

However, patients invariably demonstrate some degree of deformation, asymmetry, 

scarring, or an uneven junction. Comparison of the perception of the esthetic outcome 

of treatment between families who have a child that has CLP and families who do not 

would be beneficial to determine if any additional procedures, such as lip or nose 

revision surgery, are advisable. Methods: 30 participants with a child with CLP and 30 

who did not were asked to rate the esthetic appeal of facial and profile pictures of 

children with CLP. Different parts of the face (upper lip, lower lip, nose and chin) were 

rated separately on a five point scale indicating very good (1), good (2), fair (3), poor (4) 

or very poor (5) appearance. Results: When assessing patients with CLP, the parents 

without children with CLP were more critical than parents with children with CLP. These 

findings were statistically significant for the upper lip and no significance was found on 

other facial features scored. Conclusions: In this study, parents with a child with a cleft 

lip report greater satisfaction with the esthetic outcome mainly of lip, and evaluate the 

cleft esthetics more favorably, than parents who do not have children with a cleft lip. 
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CHAPTER 1 
INTRODUCTION 

Cleft lip with or without cleft palate are congenital malformations characterized by 

an incomplete formation of those structures which separate nasal from oral cavities (i.e. 

lip, alveolus, hard and soft palate), and can affect the right, the left, or both sides. This 

malformation is one of the most common cranio-facial defects in humans; cleft lip and 

palate occurs in approximately 1 out of 750 live births in the United States.1,2,3,4,5,6 

Although cleft lip and cleft palate often occur together, they can occur separately. 

Approximately 70 percent of infants who have a unilateral cleft lip and 85 percent of 

infants with a bilateral cleft lip also have a cleft palate.7 Clefts are further classified as 

either non-syndromic or syndromic.7 Patients affected by orofacial clefts require 

multidisciplinary treatment. Traditionally cleft lip repair is performed at approximately 3 

months of life. Subsequent palatoplasty is performed at 1 year and alveolar bone 

grafting at 8 to 9 years of age. Finally, orthodontic treatment occasionally involving 

orthognathic surgery with or without rhinoplasty is completed when patients reach 

adolescence.8,9 

The goals of the surgical corrections of a unilateral cleft lip are function, symmetry 

and esthetics. This requires the surgeon to approximate the lip segments, forming a 

continuous and functional orbicularis oris muscle, while being wary of the procedure’s 

effect on the tip of the nose and attempting to camouflage the surgical scar.10 However, 

repairing a unilateral cleft lip and palate rarely produces exact facial esthetics. Despite 

advanced surgical technique, post-procedural distortion of the lip, nose, and dentition 

still occur. Surgical repair of the lip and palate also leads to a series of well-recognized 

secondary growth disturbances that lead to anomalies in nasal form, nasal asymmetry, 
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and distortion of the upper lip. This can also produce recognized scarring of the philtral 

area, with a diminished or absent philtral groove.11,12  Nasolabial appearance is one of 

the most important measures of success involving treatment outcome for cleft lip 

patients. Methods described in studies assessing nasolabial appearance can be divided 

into qualitative and quantitative categories.  Quantitative methods objectively analyze 

the extent of abnormal morphology. Qualitative methods are more subjective and 

analyze facial esthetics and appearance using scales, indices, scoring systems, and 

rankings.  Nevertheless, if any scoring index is to be a useful tool analyzing cleft lip and 

palate outcome, it must satisfy the requirements of scientific reproducibility.13  

 Several indices in literature specifically evaluate the esthetic outcome of 

nasolabial appearance in the repaired cleft lip and palate patient.  Asher-McDade et al. 

in 1991 developed a method for rating nasolabial appearance of unilateral cleft repairs 

from photographs. Four nasolabial components (nasal form, nose symmetry, vermilion 

border, and nasal profile) were rated separately on five point scales by a panel of 

orthodontists all familiar with cleft lip deformity. In this method the nasolabial areas were 

masked, thus reducing the subjective influence of surrounding facial features.11,14 

Previous studies suggest that experimental judges are biased towards overall facial 

attractiveness which varies among individual judges. The standardized rating system 

outlined by Asher-McDade may be used to differentiate treatment outcome in patients 

from different treatment centers.11 The Asher-McDade index also improved 

reproducibility of another esthetic index described by Johnson and Sandy in 2003. It 

enhanced rater objectivity by including text criteria for each index category.13 The 

reproducibility of the 2003 study also compared favorably with other established esthetic 
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indices and was also not affected by subject age. This improved the versatility for both 

direct and indirect esthetic evaluations.13 There are limitations to utilizing photographic 

methods to rate nasolabial appearance which have been addressed in literature.15,16 

These limitations include variability in the quality of the photography, and the lack of a 

standard scale defining the categories used among judges in different studies. It is 

important to consider, however, that current photographic rating methods of cleft lip 

repairs can be frustrating to employ because the data they generate may be difficult to 

analyze. Therefore, it cannot be concluded that patients in these studies who were 

awarded favorable result scores were actually treated by superior surgical methods 

compared to those patients who were rated less favorably.17  

Finally, after surgical closure patients may demonstrate some degree of nose and 

upper lip deformation, nasal asymmetry, scarring of the philtral area, and an uneven 

muco-cutaneous junction. These craniofacial impairments can result in negative 

psychological consequences, including low self-esteem and the stigma of social 

rejection based on cosmetic appearance. Investigating parental perception of esthetic 

treatment outcome comparing families who have a child with CLP and families who do 

not may be beneficial to determine if additional procedures are advisable. The purpose 

of this study was to investigate the perception of the esthetics of repaired cleft lip of 

parents of children with CLP and compare it to non-cleft lip parents’ perception. A better 

understanding of the differences in perceptions of facial esthetics between professional 

members of a cleft repair team, parents of these patients, and individuals with a cleft lip 

would be an invaluable tool in treatment planning. It would also facilitate discussion of 

treatment outcomes with the patient and the individuals that play a role in the 
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management of this pathology. This information would be an asset in cleft treatment 

planning, discussion of treatment outcomes, as well as management of patient 

expectations so that optimal treatment results and patient satisfaction are achieved.  
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CHAPTER 2 
MATERIALS AND METHODS 

The materials consisted of a questionnaire and a picture booklet evaluating 

esthetic appearance of cleft lip of patients with CLP. Photographic records were 

collected from the University of Florida Orthodontic Clinic database, and cropped so that 

only the nose, lip and chin were visible (Figure 2-1 and 2-2). Photographs were then 

altered to remove patient identity then organized in files with a case number specific for 

the project. A picture booklet was prepared which contained 33 sets of frontal and 

profile views of each patient. The booklet contained images of cleft lip patients, non-cleft 

lip patients, and included both males and females of different race in order to minimize 

bias. The final picture booklet comprised a total of 33 sets of photos that were organized 

randomly. Twenty five of the photos featured patients with CLP, five photos depicted 

patients without CLP, and three photos were duplicates in order to assess intra-rater 

reliability (Figure 2-1 and 2-2). 

Participants completed the survey questionnaire using the survey picture booklet. 

Subjects were asked to examine each set of patient photographs then rate the esthetic 

appeal of each of them using an esthetic index. This index incorporated different parts 

of the face (upper lip, lower lip, nose and chin) which were rated separately on a five 

point scale. The scale used a numerical score which was designated as follows: 1: ‘very 

good’, 2: ‘good’, 3: ‘fair’, 4: ‘poor’; and 5: ‘very poor’. This index was chosen over a 

Visual Analogue Scale, or VAS, even though both methods have comparable 

responsiveness and validity in a randomized trial setting; a five-point scale offers ease 

of administration and interpretation.18 The questionnaire also included demographic 

questions such as age, sex, highest level of education completed, ethnicity or race, 
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number of family members, number of family members living in the household, family 

history of cleft lip or palate, and relationship of this CLP family member to the 

participant.  

The evaluators were randomly selected from the parents of patients of the 

Graduate Orthodontic Clinic at UF and ultimately consisted of 60 study participants. The 

first group (n=30), CLP parent group, were comprised of parents with at least one child 

with a history of a repaired cleft lip. These individuals were preselected from a patient 

database of the Graduate Orthodontic Clinic, and were contacted in person at the 

child’s orthodontic appointment. The second group (n=30), the control group, was 

comprised of parents of children with no history of CLP. This group was selected from 

volunteers that were matched to experimental participants according to their children’s 

age and gender. The control subjects did not have any close family members with a 

history of cleft lip. Parents were approached to solicit permission for voluntarily 

participation in the study, and were asked to sign an informed consent letter. This 

project was approved by the Institutional Review Board. 

Kappa statistics were used to examine the intra-rater reliability, comparing the 3 

duplicate image scores.  The data was summarized by evaluating the discrepancies for 

each duplicate image for each feature evaluated, across images.  A total discrepancy 

score was calculated for each rater.  Overall kappa statistics, unweighted and weighted, 

were calculated based on all duplicate calls across raters.  The weighted kappa statistic 

yields higher agreement for small discrepancies, with larger departure from agreement 

for more extreme discrepancies.  Kappa statistics were also calculated for each facial 

component. A kappa statistic was calculated to assess intra-examiner reliability while 
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taking into account the agreement occurring by chance.  The strength of agreement is 

marginal when the kappa statistic is 0-0.2, fair between 0.21-0.4, moderate between 

0.41-0.6, substantial between 0.61-0.8, and almost perfect when the kappa statistic 

approaches 0.81-1.00.19 

 Summary statistics were calculated for each rater and facial feature for the CLP 

images (n=25) and then non-CLP images (n=5).  Average scores were averaged across 

facial features.  Two sample t-tests were used to assess differences between CLP 

parents and control parents. Two sample t-tests were used to examine whether factors 

(sex and race of parent completing the ratings) affected average scores.  Correlation 

was examined to assess patterns in scoring related to age. Two-sample t-tests were 

used to examine Non-Cleft versus CLP ratings within parent type. One sample t-tests 

were used to compare ratings to the gold standard. 
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Figure 2-1. Example of cleft lip patient set of images from picture booklet. 

 

Figure 2-2. Example of non-cleft lip patient set of images from picture booklet. 
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CHAPTER 3 
RESULTS 

Sample characteristics are summarized in Table 3-1. The experimental and control 

groups were distributed similarly regarding gender, age, race and education level. 

Specifically, the cleft lip group had more males (40%) than the control group (23%), but 

this was not statistically significant. Race and/or ethnicity also did not differ significantly: 

both groups comprised near even numbers of Caucasians, African Americans, and 

Hispanics. The age distribution was similar for the two groups: cleft lip parents had a 

mean age of 42.5 (s.d. 9.0, range 28-63), while the control parents mean age was 41.7 

(s.d. 7.7, range 30-65). Education was of borderline significance, and control 

participants had more education on average. 

 The intra-rater agreement was evaluated using three sets of duplicate 

photographs placed randomly throughout the picture booklet. Discrepancy scores were 

generated by assigning an absolute value of the difference between the first and second 

calls for each of the three sets of duplicates for each component (upper lip, lower lip, 

nose and chin). Therefore four calls were considered for each subject involving three 

calls for each facial component, totaling twelve calls per parent. Note that each 

discrepancy ranged from 0 to 4. (Table 3-2)   

Cohen’s Kappa coefficient was calculated. (Table 3-3) Overall, the raters were 

consistent with themselves 56% of the time (represented by one asterisk (*) in the 

table), and their answers were within +/- 1 point 90.9% of the time (represented by one 

asterisk (*) plus two asterisks (**) in the table). When the Kappa score was calculated it 

yielded a score of 0.40, and a weighted Kappa of 0.56, which indicated a “moderate” 

agreement.  
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For the initial comparison of facial ratings of cleft lip parents and control parents, 

average ratings were calculated for each facial component. For children with unilateral 

cleft lip, ratings of twenty-five sets of photographs were averaged based on participant 

groups. For non-cleft lip children, ratings of five sets of photographs were also averaged 

based on participant groups in a similar fashion. A gold standard rating was assigned to 

each component of each set of photographs with the purpose of comparing the facial 

assessment of the two groups to a standard defined by two calibrated orthodontists. 

The principal investigators were calibrated to one another and generated standard 

scores that represented standard base ratings for all the photograph sets in the picture 

booklet.  

When rating photographs of children with CLP, parents without children with CLP 

gave higher ratings (were more critical) than parents with children with CLP. For ratings 

of the upper lip involving pictures of children with unilateral cleft lip, the experimental 

group rating was lower than the control group. This was also true for photographs of 

only the upper lip but not for the nose. (Figures 3-1 and 3-2) 

A Pearson correlation was calculated to determine the correlation between the 

rating assessments of the different facial components. As hypothesized, there was a 

high degree of correlation between the component scores and overall averages. This 

indicated that a high or low score for the upper lip appearance corresponded, 

respectively, with a high or low score for other components of the face. (Table 3-4) 

Generally, control parents were less satisfied compared to parents who have had 

children with a history of cleft lip repair. However, in most of the comparisons the 
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differences were not significant. Likewise, these results indicate that the both groups of 

parents were more critical than the gold standard. (Figure 3-3) 

 Possible covariates were examined to determine if facial ratings were influenced 

by differences in age, sex or race of the parents. Pearson correlation coefficients and 

two-sample t-test values indicated that there are not significant relationships to these 

variables.   
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Table 3-1. Parents demographic comparison. 

  Cleft Lip Parent Control Parent Significance 

Sex female: 60% female: 77% Chi-square test p= 
0.17 male: 40% male: 23% 

Race Caucasian: 80% Caucasian 80% 

Fisher exact test 
p=1.00 

African 
American: 10% African American 7% 

Hispanic: 10% Hispanic 10% 

  
Native American 3% 

Age mean: 42.5 mean 41.7 
t-test p=0.69 

S.D.: 9.0 S.D. 7.7 
WRS test p=0.65 

range: 28-63 range 30-65 
Education HS grad or less: 55% HS grad or less: 27% 

Chi-square test p= 
0.06 

Some college: 28% Some college: 33% 

College grad or 
more: 17% 

College grad or 
more: 40% 

 
 

Table 3-2. Reliability. 

Variable N Median Mean Std. Dev. Minimum Maximum 

Discrepancy for duplicate 
subject 1 

58 2.0 2.1 1.1 0 5 

Discrepancy for duplicate 
subject 2 

60 2.5 2.7 2.4 0 11 

Discrepancy for duplicate 
subject 3 

60 2.0 1.7 2.1 0 12 

       Discrepancy Upper Lip 60 1.0 1.5 1.3 0 2 

Discrepancy Lower Lip 60 1.5 1.6 1.4 0 6 

Discrepancy Nose 60 2.0 1.8 1.3 0 6 

Discrepancy Chin 60 1.0 1.5 1.7 0 7 

  
      

Discrepancy Total 58 6.0 6.6 4.4 0 21 
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Table 3-3. Overall agreement (score value) between first and second evaluation. 

    Score 2 

  Frequency 
1 2 3 4 5 Total 

  Percent 

S
c

o
re

 1
 

1 
134 66 17 6 3 226 

18.8* 
 

9.3** 2.4 0.8 0.4 31.7 

2 
33 148 53 10 3 247 

4.6** 
 

20.8* 7.4** 1.4 0.4 34.7 

3 
5 41 66 16 5 133 

0.7 
 

5.7** 9.3* 2.3** 0.7 18.7 

4 
0 7 25 24 9 65 

0.0 
 

1.0 3.5** 3.4* 1.3** 9.1 

5 
0 0 2 13 26 41 

0.0 
 

1.0 0.3 1.8** 3.7* 5.8 

Total 
172 262 163 69 46 712 

24.2 36.8 22.9 9.7 6.5** 100.0 

(*). Percentage of correct agreement 
(**). Percentage of agreement within one value to either side 
 

Table 3-4. Pearson correlation coefficients. 

  cleft upper lip cleft lower lip cleft nose cleft chin cleft average score 

cleft upper lip 1.00 0.77 0.87 0.06 0.91 

    < .0001 < .0001 < .0001 < .0001 

N = 60 Prob. > |r| under H0: Rho=0 
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Figure 3-1.  Mean ratings of unilateral cleft lip patients. Assessments were made using 
a five point scale. The higher the number is on the scale, the less favorable 
the assessment is. (P< 0.05) 

 

Figure 3-2. Mean ratings of non-cleft lip patients. Assessments were made using a five 
point scale. The higher the number is on the scale, the less favorable the 
assessment is. (P< 0.05) 
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Figure 3-3. Average ratings versus gold standard for unilateral cleft lip patients and non-
cleft lip patients. (P< 0.05) 
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CHAPTER 4 
DISCUSSION  

Understanding the perceptual differences of facial esthetics between providers, 

patients with a cleft lip, and laypersons improves management of cleft disorders. 

Similarly, discussion of these treatment outcomes with the patient, health care team, 

and parents optimizes patient expectations and achieves superior treatment outcomes 

and improves patient satisfaction. This study evaluated the differences in parental 

perception of repaired unilateral cleft lip by subjectively rating photographs of children. 

In general, patients with a cleft lip undergo extensive treatments involving sequential 

surgeries that may result in scarring and disfigurement. Several studies have evaluated 

subjective assessment of post-surgical treatment results.20,21,22,23,24 This study 

attempted to compare the parental perception of post-procedural esthetic success of 

children with cleft lip repair to those with no history of cleft lip. Different life 

circumstances influence one’s personal perception of others and one’s surroundings in 

a variety of ways. It was hypothesized that parents who had a child with cleft lip would 

perceive cleft lip repair differently than those parents who did not have a child with a 

history of a cleft lip or palate. The parents of babies with clefts are usually shocked and 

confused just after the birth.25 One might theorize that parents in the cleft lip group 

might want their children to look more like non-cleft lip children and might be 

conditioned to perceive a cleft lip with negative connotations. In contrast to this 

hypothesis, it is possible that these parents might be content with any surgical closure 

after experiencing the birth of a child with an open, unrepaired lip, and actually ignore 

the subtle esthetic appearance of the lip and nose. It has been suggested that patients 

and parents hold different views about the perception of the patient with a cleft lip. 
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However, the literature illustrates contradictory conclusions with respect to this matter. 

Previous studies had also evaluated difference in perception between professionals and 

laypeople and cleft patients versus non-cleft patients. 

In a study in 1988, Strauss et al. reported that there was no significant difference 

between parent and patient-rated satisfaction regarding lip appearance.26 Patient 

ratings of facial appearance showed that most patients were very pleased or moderately 

pleased. Nearly all the patients felt that their operations had accomplished what they 

expected, though some of the cleft lip patients and their parents were less than ‘very 

pleased’ with the appearance of the lip suggesting that those ratings were realistic 

appraisals of treatment outcome and appearance.  

In addition, a questionnaire survey in 1991, Noar found that the parents were 

correct in believing that they were happier than their children and were also more 

satisfied with the appearance of the lip.27 Noar reported that patients were happy with 

their overall facial appearance and speech, although noted that they were less satisfied 

with features which are directly affected by the cleft: the nose, lips, profile, smile, and 

teeth. 

In general patients and parents are satisfied with the treatment outcome and the 

facial appearance. Van Lierde et al. in 2011 reported that there is no significant 

difference between parents and the children regarding the appearance of facial 

esthetics. However, the parents of the children with a cleft have a decreased 

satisfaction with the facial esthetics in comparison with the controls.28  

Furthermore, differences exist in the ratings of facial esthetics among 

professionals and laypeople for patients with and without a cleft lip. Therefore, a 
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perceived need for further surgery should also be considered when managing cleft 

treatment expectations. Sinko et al. in 2005 found no difference between the medical 

and non-medical professionals in their perception of the need for further surgery, and 

the professionals tended to deem further treatment unnecessary.29 A possible reason 

for the professional’s lower perceived need for further surgery may be due to their better 

understanding of the limitations of the surgery in correcting facial deformities. Even 

when the professionals rated the facial esthetics less favorably, they may have 

considered that realistic esthetic results have been achieved for the cleft patients, 

therefore the higher disagreement on the need for further surgery. This finding was 

corroborated in a recent study in 2011 by Sinko et al. which evaluated perceived need 

for further treatment between professionals and laypersons. The professional raters 

perceived further surgery was not required to correct all components of the face, while 

the lay raters perceived the opposite.29   

It should also be considered that the difference in rating panel composition may 

influence the general public’s perception. Namely, the perception of a person is 

ultimately affected by their own experience with cleft lip and/or palate. A study by Foo et 

al. compared the esthetic perceptions in individuals who had a cleft lip, with those who 

did not, and discovered that the esthetic ratings in the former population were 

significantly more attractive than those individuals who did not have cleft pathology.30 

The principal goal of that study was to compare professionals versus laypeople; 

however, the number of lay raters with a cleft was small, and therefore the ratings in 

that study may not truly represent a larger population of individuals with a cleft lip. 
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Further investigations with a greater number of raters with a cleft are warranted, in order 

to test the validity of these findings 

The results of the study illustrated that control parents were actually more critical 

assessing the esthetics of the repaired cleft lip. Although this was true in general for all 

of the facial components, it was only statistically significant for the upper lip. These data 

also suggest that the parents of children who have a cleft lip reported greater 

satisfaction with the esthetic outcome of the repair. However, these data failed to 

illustrate statistical significance to suggest that parents in the experimental group are 

merely content with a lip closure and disregard facial esthetics.  

When comparing the parents’ ratings with the gold standard rating it was found 

that the parents were more critical in their ratings. This was true with regards to both 

parents groups which could be expected considering that professionals report greater 

satisfaction from the treatment outcome and evaluate cleft consequences with less 

severity than laypeople.31 This could be attributed to the fact that specialists are more 

familiar with the esthetic consequences of the cleft and the difficulties of treating them, 

and thus evaluate clefts with less severity than laypeople. 

Statistical analysis revealed moderate agreement between the parents. This could 

be attributed to the fact that raters were not calibrated and were not given specific 

instructions. Adding objective criteria to the five-point scale would have been too 

complex for non-professional raters. Moreover, this would have required calibrating 

each parent which would have been challenging due to time limitations.  
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CHAPTER 5 
CONCLUSION  

In this study, the cleft lip parent group reported greater satisfaction with the 

esthetic outcome of cleft lip and evaluated the cleft esthetics more favorably than 

parents who do not have children or close relatives with a cleft lip. These findings were 

statistically significant for the upper lip, but might not be clinically significant for any of 

the facial components (including the upper lip) since both the control and cleft lip parent 

groups had similar mean ratings. The upper lip was rated by both groups as ‘fair.’ 

 Raters were consistent with themselves and both groups rated facial esthetics 

significantly higher that the trained orthodontists. These findings are in agreement with 

contemporary literature. 

 Further research is needed to objectively assess the primary esthetic needs of 

individuals with cleft lip, which along with the subjective needs defined by the patient, 

should determine further treatment interventions.
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