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Objective: To compare esthetic rating of nasolabial appearance among young adult patients with cleft lip and palate (CLP),
young adult laypersons, and healthcare professionals.
Material and Method: Frontal and cleft side profile facial pictures of a 19-year-old patient with unilateral cleft lip and palate
(UCLP) were adjusted (frontal view: incremental 2 degrees per picture to simulate 10 pictures for nasal tip deviation and 14
pictures for alar base asymmetry; profile view: with incremental 3 degrees per picture to simulate 14 pictures for nasolabial
angle). Fifty-seven examiners were randomly selected and grouped into three, namely patients with CLP, young adult
laypersons, and healthcare professionals to assess nasolabial esthetics using a 5-point scale. Intra- and inter-examiner
reliability tests showed good agreement. The Kruskal-Wallis test and Pearson’s Chi-square test were used.
Results: No significant differences were found among the three groups of examiners in esthetic rating of nasal tip deviation,
alar base asymmetry and nasolabial angle pictures which had 10 to 21 degrees difference from reference pictures.
Conclusion: There is no difference in esthetic perception of nasolabial appearance among the young adult patients with CLP,
young adult laypersons, and healthcare professionals. Nasal tip deviation might be considered as the main factor in assess-
ment of frontal nasolabial appearance of UCLP patients.
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Esthetics of nasolabial region are usually
evaluated to decide the need of surgical treatment in
cleft lip and palate (CLP) patients(1), especially in young
adults aged 18 to 29 years(2). Nasal tip deviation and
alar base asymmetry have been more currently used in
the evaluation(3) because a primary concern of treatment
was asymmetry of nasal and lip appearance(4). In profile
view, nasolabial angle was one of the mostly used
aspects to evaluate the esthetics by the healthcare
professionals(5) since deviation of soft-tissue, such as
columella and nasal tip, would affect esthetics of the
nose(6).

Previous research found that most examiners
evaluated nasolabial esthetics of CLP patients in

different ways(7-9). Individual perception to nasolabial
esthetics may depend on predisposing factors of
examiners such as experience in treatment of cleft, age
and gender(10-12). Understanding of esthetic attitudes
of multiple examiners was necessary for treatment
processes, clinical outcomes, and the patient’s quality
of life(13).

In Thailand, there was only one previous
study exploring perception of nasolabial esthetics of
unilateral cleft lip and palate (UCLP) patients.
Thittiwong et al compared patient-satisfaction in their
facial appearance using professional ratings(12).
However, self-assessments may limit the accuracy of
rating from over-or under-estimate their own
appearance(7), and attitudes to nasolabial esthetics from
laypersons could also affect patients’ confidence(8).
The aim of this study was to compare esthetic rating of
nasolabial appearance (regarding nasal tip deviation,
alar base asymmetry, and nasolabial angle) among
multiple examiners.
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Material and Method
Ethical approval was granted for this present

study by the Naresuan University ethical committee
(IRB No. 808/58). Informed consent was obtained from
each subject who participated in the study.

Preparation of pictures
Facial photos in frontal and cleft side profile

views (right side) were taken (Digital, single-lens reflex,
AF/AE camera with built-in flash, Valid Pixels 18 MP;
Lens: 35 mm, f/3.5-5.6) in standardized conditions from
a 19-year-old Thai female patient with right side UCLP.
In ideal esthetics of nasolabial appearance, the position
of nasal tip should be at the median sagittal plane. A
line which connects through both sides of alar base
should be perpendicular to the median sagittal plane.
In profile view, an ideal nasolabial angle is based on
average faces which have been considered
attractively(14). This patient had no deviated nasal tip
or asymmetry of alar bases. Nasolabial angle of this
patient was 92° which was in a normal range of Thai
female population (91+7.98)(15). Therefore, her facial
pictures could be used as reference pictures to present
ideal nasolabial esthetics.

Adobe Photoshop CS6 software (Adobe
System Inc., San Jose, CA, USA) was used to adjust
pictures. A frontal reference picture was adjusted for a
picture set of nasal tip deviation and alar base
asymmetry in vertical dimension. Ten pictures of a nasal
tip deviation set were simulated by rotating the nose
tip in 2° increments per picture to 10° around the
midpoint of the inter-pupillary line in both clockwise
(CW) and counter clockwise (CC) directions (Fig. 1A).
The extent in change of degree is based on a work of
Lindsay and Farkas, who reported greater nasal tip
deviation up to ten degrees for individuals with
clefts(16). Fourteen pictures of alar base asymmetry set
were simulated by rotating the nose in 2° increments
per picture to 14° around the point, which was
intersected between inter-pupillary line and a horizontal
line connecting both sides of alar bases in both CW
and CC directions (Fig. 1B). A profile reference picture
was adjusted for fourteen pictures of nasolabial angle
set which were simulated by rotating the columella
tangent line in 3° increments per picture to 21° around
the subnasale in both CW and CC directions (Fig. 2).

The number of pictures for alar base
asymmetry and nasolabial angle set were selected not
to fatigue examiners by presenting too many pictures
in the evaluation. Changes of incremental degree for
nasal tip deviation and alar base asymmetry were based

on the study of Kwak et al which were measured from
the degree of recognition for nose deviation and eye
canting(17). Changes of incremental degree for
nasolabial angle were based on a study of Naini et al
which were measured from the degree of recognition
for nasolabial angle changing(18).

According to the study of Asher-McDade et
al, all of reference and simulated pictures were cropped
to show only the nose and the lip to eliminate the
influence of surrounding facial features unrelated to
cleft itself(19). Each picture set consists of a reference
picture, simulated pictures, and a duplicated picture, in
which was randomly selected from their set to assess
intra-examiner reliability. Each picture was presented
on one-color printed page and identified by randomly
assigned two alphabets in the top right corner of picture
for blind analyses. The picture size was approximate
the human face’s size.

Examiners
All examiners were randomly selected and

divided into three groups as the selection criteria were

Fig. 1 Angle of nasal tip deviation: the angle between the
line drawn through nasal tip to the midpoint of
inter-pupillary and mid-sagittal plane (A). Angle
of alar base asymmetry: the angle between the inter-
pupillary line and the line drawn through both sides
of alar bases (B).

Fig. 2 Nasolabial angle: the angle between the columella
tangent line and the line from the subnasale to the
labrae superius.
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described in Table 1. Based on power calculation
(G*power 3.1; alpha = 0.05, power of test = 0.8, large
effect size (f) = 0.4 to 0.8(20)), fifty-seven examiners were
recruited for this study.

Evaluation
The examiners evaluated each picture and

answered the question “How do you think with
esthetics of nasolabial appearance?” by rating on a 5-
point Likert scale as according to a study of Asher-
McDade(19). The scales comprised: 1 = very good
appearance; 2 = good appearance; 3 = fair appearance;
4 = poor appearance; and 5 = very poor appearance.
Before the assessments, training was provided to
standardize the examiners with 3 random pictures.
Definitions of all parameters were given in Thai
description. The assessments had 3 periods for each
picture set (12 pictures of nasal tip deviation set for the
first period and 16 pictures of alar base asymmetry and
nasolabial angle sets for the second and third periods).
All pictures in each set were randomly presented to
each examiner for 10 seconds per picture. The examiners
had a break for 5 minutes between each period. The
viewing time for each picture were controlled by one
investigator (S.P.). Overall, each examiner completed
the assessment in 20 minutes.

Statistical analyses
Index of item-objective congruence (IOC) was

used to evaluate the validity of questions and
descriptions of the 5-point scale in esthetic rating by 3
experienced professionals. The reliability test was
analyzed from mean of nasolabial esthetic rating.
Cronbach’s alpha coefficient by Schmitt(21) and Intra-
class Correlation Coefficients (ICC) at confidence
interval 95% were calculated for each nasolabial complex
parameter to test intra- and inter-examiner reliability
agreements. ICC values were classified as follow: 0.75
to 1.0 indicated excellent agreement; 0.40 to 0.74
indicated fair agreement, and less than 0.39 indicated
poor agreement(22). The incremental degree of each
nasolabial complex parameter among examiner groups
was analyzed by mean and range. The Kruskal-Wallis
test and Pearson’s Chi-square were used to compare
esthetic rating of nasolabial appearance among multiple
examiners. A p-value <0.05 was considered significant
for all analyses. Statistical Package for the Social
Sciences, version 17.0 (SPSS, Chicago, IL, USA) was
used.

Results
The participating examiners consisted of

patients with CLP (mean age: 20.1+1.8), young adult
laypersons (mean age: 22.8+3.5), and healthcare
professionals (mean age: 39.1+5.6). The examiners were
females predominantly (23 males (40.35%) and 34
females (59.60%)). Table 2 displays characteristics of
the participating examiners.

Panel Criteria

Cleft patients Thai young adult CLP (age range 18-29 years), non-syndromal cleft patient, received proper correction
following treatment protocol but had no any surgery for esthetic during 6 months before participation

Healthcare Healthcare professionals who had more than one year of experience in the treatment of cleft patients after
professionals acquisition of the specialty title; consist of qualified plastic surgeons, qualified maxillofacial surgeons and

qualified orthodontists from the royal colleges of Thailand
Laypersons Thai young adults (age range 18-29 years) who were not qualified in a treatment of esthetics or being cleft

professions, and had no specific knowledge in this subject or any relationship with CLP patients

Table 1. Selection criteria for the examiners as divided into three panels

Variables Cleft patients Laypersons Healthcare professionals

Examiners (n = 57), n 19 19 19
Age in years (n = 57)
     Mean+SD 20.1+1.8 22.8+3.5 39.1+5.6
     Range 18-24 18-28 29-52
Males, n (%) 8 (42.1) 3 (15.8) 12 (63.2)
Females, n (%) 11 (57.9) 16 (84.2) 7 (36.8)

Table 2. Characteristics of the participating examiners
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In reliability test of a pilot study (n = 15), the
value of Cronbach’s alpha showed high agreement for
all parameters (0.75<α<0.91). An overview of the
reliability in true field study was given in Table 3. For
all parameters, the value of Cronbach’s alpha and the
value of ICC showed high reliability and very good
coherence of nasolabial esthetic scores from
individuals and among the examiners.

The average rating scores of nasolabial
esthetics, standard deviation and the value of Kruskal-
Wallis test were used to compare the assessment among
the examiner groups, in which were divided by
nasolabial parameters as shown in Tables 4-6. The
average scores of nasolabial esthetics for all pictures
in the nasal tip deviation set given by the patients with
CLP, young adult laypersons, and healthcare
professionals were 3.42, 3.56, and 3.80, respectively.
For alar base asymmetry, the average scores of

nasolabial esthetics for all pictures by the patients with
CLP, young adult laypersons, and professionals were
3.31, 3.48, and 3.75, respectively. For nasolabial angle,
the average scores of nasolabial esthetics for all pictures
by the patients with CLP, young adult laypersons, and
healthcare professionals were 2.66, 2.56, and 2.82,
respectively. In no parameter, were there any significant
differences in the average scores of all pictures among
the examiner groups. At CC8 degree picture of nasal tip
deviation set, the average rating score was significantly
different among the examiners (p = 0.044). The patients
with CLP rated the lowest average score (3.95), followed
by young adult laypersons (4.20) and healthcare
professionals (4.60), respectively.

There were no significant differences in the
average rating scores at each picture of alar base
asymmetry and nasolabial angle picture sets between
the examiner groups. All examiner groups rated the

Direction of rotation                                       Mean + SD Chi-square p-value
(degree)

CLP patients Young adult Healthcare
laypersons professionals

CW (10) 4.30+0.86 4.25+0.71 4.75+0.44 5.94 0.051
CW (8) 3.95+1.09 3.85+0.93 4.45+0.60 4.21 0.122
CW (6) 3.85+1.04 3.90+1.21 4.55+0.51 5.72 0.057
CW (4) 2.60+0.99 2.80+1.10 2.60+0.82 0.39 0.820
CW (2) 2.35+1.04 2.90+0.85 2.35+0.81 5.28 0.071
Reference (0) 2.65+1.13 2.65+0.98 2.35+0.87 1.16 0.558
CC (2) 3.05+0.94 2.90+1.07 3.30+0.86 1.58 0.453
CC (4) 2.90+1.16 3.40+0.82 3.70+0.86 5.73 0.057
CC (6) 3.35+1.08 3.60+0.82 3.90+0.71 3.30 0.192
CC (8) 3.95+0.88 4.20+0.76 4.60+0.50 6.23 0.044*
CC (10) 4.35+0.87 4.30+0.73 4.70+0.47 3.29 0.192
CW&CC (+10) 3.42+0.80 3.56+0.75 3.80+0.43 2.47 0.290

Table 4. Comparisons the average rating scores of nasolabial esthetic appearance by nasal tip deviation parameters among
cleft lip and palate patients, laypersons, and healthcare professionals

* Statistically significant at p<0.05; CW = clockwise rotation; CC = counterclockwise rotation

Reliability Parameters Cronbach’s alpha ICC

Intra-examiner Nasal tip deviation  0.86 0.85
Alar base asymmetry  0.77 0.77
Nasolabial angle  0.69 0.64

Inter-examiner Nasal tip deviation  0.78 0.70
Alar base asymmetry -0.66 -0.79
Nasolabial angle  0.91 0.87

Table 3. Intra- and inter-examiner reliability for esthetic rating of nasolabial complex parameters

n = 57; ICC = intra-class correlation coefficient
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Direction of rotation                                          Mean + SD Chi-square p-value
(degree)

CLP patients Young adult Healthcare
laypersons professionals

CW (14) 4.30+0.73 4.40+0.59 4.60+0.50 1.88 0.390
CW (12) 3.90+0.91 4.20+0.76 4.55+0.60 5.94 0.051
CW (10) 3.90+1.11 4.05+0.75 4.40+0.59 2.73 0.255
CW (8) 3.80+0.89 3.95+0.75 4.25+0.71 3.04 0.218
CW (6) 2.80+1.15 2.80+1.00 3.35+0.74 3.05 0.217
CW (4) 2.80+1.24 2.80+0.83 3.40+1.23 4.11 0.128
CW (2) 1.95+1.09 2.50+0.82 2.35+1.08 3.37 0.185
Reference (0) 2.30+1.21 2.55+0.99 2.50+0.94 1.16 0.558
CC (2) 2.35+1.13 2.30+0.97 2.45+0.88 0.27 0.872
CC (4) 2.25+0.96 2.50+1.05 3.00+0.97 5.17 0.075
CC (6) 2.70+1.17 3.15+0.81 3.30+1.03 2.91 0.232
CC (8) 3.45+1.05 3.50+1.05 4.05+0.75 4.51 0.105
CC (10) 3.95+1.05 4.25+0.78 4.30+0.73 1.10 0.575
CC (12) 3.90+0.91 4.15+0.74 4.50+0.60 5.18 0.075
CC (14) 4.35+0.81 4.35+0.74 4.65+0.58 2.12 0.346
CW&CC (+14) 3.31+0.76 3.48+0.63 3.75+0.45 4.64 0.098

Table 5. Comparisons the average rating scores of nasolabial esthetic appearance by alar base asymmetry parameters
among cleft lip and palate patients, laypersons, and healthcare professionals

CW = clockwise rotation; CC = counterclockwise rotation

Direction of rotation                                     Mean+SD Chi-square p-value
(degree)

CLP patients Young adult Healthcare
laypersons professionals

CW (21) 3.00+0.91 3.00+1.07 3.05+0.94 0.11 0.945
CW (18) 2.55+0.94 2.60+0.88 3.00+0.64 2.97 0.227
CW (15) 2.35+0.87 2.60+0.94 2.90+0.91 3.54 0.170
CW (12) 2.55+1.19 2.60+0.94 2.65+0.87 0.11 0.943
CW (9) 2.25+1.07 2.40+0.99 2.80+0.95 4.33 0.114
CW (6) 2.30+1.03 2.25+0.63 2.60+0.75 3.36 0.186
CW (3) 2.45+0.94 2.45+0.75 2.55+0.88 0.09 0.954
Reference (0) 2.70+1.21 2.50+0.94 2.50+1.00 0.48 0.787
CC (3) 2.30+1.08 2.35+0.58 2.45+0.75 0.38 0.825
CC (6) 2.55+1.14 2.20+1.00 2.75+1.07 2.94 0.230
CC (9) 2.20+1.19 2.05+0.75 2.30+0.73 1.07 0.583
CC (12) 2.55+0.88 2.40+0.94 2.95+0.75 4.21 0.122
CC (15) 2.65+1.13 2.95+0.99 3.25+0.91 3.68 0.158
CC (18) 2.65+1.22 2.55+0.99 3.25+0.96 5.41 0.067
CC (21) 3.00+0.85 2.75+1.07 3.10+0.78 1.03 0.597
CW&CC (+21) 2.66+0.78 2.56+0.70 2.82+0.58 0.81 0.666

CW = clockwise rotation; CC = counterclockwise rotation

Table 6. Comparisons the average rating scores of nasolabial esthetic appearance by nasolabial angle parameters among cleft
lip and palate patients, laypersons, and healthcare professionals

nasolabial esthetic score 3 or less (fair to very good
appearance) with consistent and no significant

differences at 0 to 4 degrees in CW rotation for nasal
tip deviation, 2 degrees in CW rotation to 4 degrees in
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CC rotation for alar base asymmetry, and 18 degrees in
CW rotation to 12 degrees in CW rotation for nasolabial
angle. All pictures and pictures with acceptable degrees
of nasal tip deviation, alar base asymmetry, and
nasolabial angle parameters are shown in Fig. 3 to 5,
respectively.

Discussion
Previous studies have attempted to develop

reliable methods to assess facial esthetics in repaired
CLP patients. Asher-McDade et al. presented the most
commonly used method by a 5-point Likert scale (1 =
very good appearance to 5 = very poor appearance)(19)

for assessing four features of the nasolabial area
separately, namely nasal form, nasal symmetry, the
vermilion border, and nasal profile including the upper
lip. This scoring system was a subjective assessment
which the familiarity in a specific assessment of
examiners may have biased the process. However, the
objective measurements combined with the subjective

Fig. 3 All simulated and reference pictures of nasal tip
deviation: CW 10° (A), CW 8° (B), CW 6° (C),
CW 4° (D), CW 2° (E), reference 0° (F), CC 2°
(G), CC 4° (H), CC 6° (I), CC 8° (J), and CC 10°
(K); CW, clockwise rotation; CC, counterclockwise
rotation; Framed pictures were presented the
acceptable degree of nasal tip deviation parameters.

Fig. 4 All simulated and reference pictures of alar base
asymmetry: CW 14° (A), CW 12° (B), CW 10°
(C), CW 8° (D), CW 6° (E), CW 4° (F), CW 2°
(G), reference 0° (H), CC 2° (I), CC 4° (J), CC 6°
(K), CC 8° (L), CC 10° (M), CC 12° (N), and CC
14° (O); CW, clockwise rotation; CC, counterclock
wise rotation; Framed pictures were presented the
acceptable degree of alar base asymmetry
parameters.

assessments should be advocated for the evaluation
of facial esthetics in CLP patients in order to increase
the reliability of the measurements(23). Therefore, this
present study used the modified Asher-McDade
esthetic index, which is different from the original
study(19). Assessments were performed with simulated
pictures which changed only the degree of objective
parameters and maintained baseline characteristics
such as size of the nose, columella length, or shape of
vermilion border. Moreover, digital simulation program
was more currently used(17,18,24) and have obvious
advantages in maintain consistency of factors which
may influence the assessments(24). However, the Asher-
McDade method was used broadly in the study from
the Americleft Project and reported good agreements
among the examiners(25). This scoring system would
allow more accurate assessments of nasolabial
appearance(26-28).

High reliability of Thai examiners in esthetic
assessments of nasolabial appearance was found in
this present study. The results are consistent with
previous studies which had used the same evaluating
scales(13,25) and indicated the repeatability of the
evaluating methods. For inter-examiner reliability test,
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high reliability and coherence between examiners were
found. This indicated low individual variation of the
examiners. Using a panel of judges might be the reason
to minimize the variation and increase reliable and
reproducible of the study(8,13).

In each parameter, the average scores of
nasolabial esthetics for all pictures were not significantly
different among the patients with CLP, young adult
laypersons, and healthcare professionals. Meng et al
found consistent results from comparative assessments
among CLP patients, cleft surgeons, and laypersons
regarding the soft tissue profile of CLP patients(29).
Some previous studies found the differences in
assessments of nasolabial esthetics between patients
with CLP and plastic surgeons(30) or between young
adult laypersons and professionals (plastic surgeons
and orthodontists)(31). Numbers and characteristics of
the sample group such as type and number of
specialized fields and duration in medical expertise of
professionals, cleft type of patients, level of education,
gender, and age of examiners might cause a diversity of
results in different studies.

At 8 degrees’ CW rotation of deviated nasal
tip, the attitude to nasolabial esthetics differed among
the examiners. However, poor to very poor appearance
scores from all examiner groups represented

dissatisfaction with these pictures. This result is
consistent with previous studies that more degree of
nasal tip deviation affected the high rating scores of
nasolabial esthetics(32). Asymmetry of the midface in
CLP patients, especially from the symmetry plane
influenced the perceptual ratings(33). Moreover, the
range of acceptable degree of nasal tip deviation for all
examiner groups was narrower than alar base
asymmetry. Therefore, nasal tip deviation might be
considered as the main factor in assessment of frontal
nasolabial appearance of CLP patients.

In profile view, all simulated pictures of
nasolabial angle parameters were only adjusted by
rotation of columella tangent line because the nose
was the most prominent feature of face(34) and most
desirable feature to correct for CLP patients(7,30).
However, nasolabial angle would also depend on the
inclination of upper lip which was affected from the
inclination of the maxillary incisor teeth and the sagittal
position of the anterior maxilla. For example, maxillary
hypoplasia will reduce the upper lip inclination(18). The
range of acceptable degrees of nasolabial angle for all
examiner groups was wider than other parameters. This
indicated that esthetics of nasolabial appearance in
profile view might be less critical than frontal view for
CLP patients.

Conclusion
In general, the young adult patients with CLP,

young adult laypersons, and healthcare professionals
have similar attitudes to the nasolabial appearance of
CLP patients. This result would benefit UCLP patients
that their healthcare professionals will be consistent in
esthetic attitudes and provide reliable advice without
over- or under-estimation about esthetic correction.
Moreover, the CLP patients will have more confidence
in social interaction with laypersons. In addition, nasal
tip deviation might be considered as the main factor in
assessment of frontal nasolabial appearance in the CLP
patients.

What is already known on this topic?
Attitudes to nasolabial esthetics from

laypersons could affect confidence of patients with
CLP. In Thailand, there are no studies reporting on the
comparison of esthetic rating on nasolabial appearance
of young adults with UCLP among patients, young
adult laypersons, and healthcare professionals.

What this study adds?
Esthetics of nasolabial appearance in frontal

Fig. 5 All simulated and reference pictures of nasolabial
angle: CW 21° (A), CW 18° (B), CW 15° (C), CW
12° (D), CW 9° (E), CW 6° (F), CW 3° (G),
reference 0° (H), CC 3° (I), CC 6° (J), CC 9° (K),
CC 12° (L), CC 15° (M), CC 18° (N), and CC 21°
(O); CW, clockwise rotation; CC, counterclockwise
rotation; Framed pictures were presented the
acceptable degree of nasolabial angle parameters.
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view might be more critical for CLP patients than profile
view. Nasal tip deviation might be the greatest concern
factor in assessment.

In this present study, reference photo of all
objective parameters was held in the acceptable range
of nasolabial esthetics. Therefore, the ideal esthetics
remain a core objective of the treatment.
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