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Validation of a Chin Retrusion Scale for Chinese Subjects
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Abstract: Chin augmentation procedures are gaining in popularity.
The purpose of this study was to validate the China (Allergan) Chin
Retrusion Scale (CACRS) and to evaluate the reliability of the scale. A
team of 10 physicians based in Beijing, China, consisting of 1 principal
investigator and 9 independent raters, assessed a pool of subject images.
Using standardized equipment to capture 2-dimensional images, 100
subjects were photographed from a left, lateral, 908 view. Two
measures were used to assess the validity of the scale: rater evaluations
of clinically significant differences in 52 pairs of images and rater
assessment of chin retrusion using the CACRS to grade the 100 images.
The CACRS demonstrated almost perfect inter-rater agreement during
2 validation sessions, with intraclass correlation coefficients of 0.89
and 0.90 at sessions 1 and 2, respectively. Overall inter-rater agreement
for all 9 raters was almost perfect, with a weighted kappa of 0.82. Based
on inter- and intra-rater agreement, the CACRS was validated for
physician ratings of chin retrusion in Chinese subjects. Results from
clinical significance evaluations indicated that a 1-grade difference
between image pairs was considered clinically meaningful for the
CACRS. The CACRS is a validated and reliable photonumeric scale
for the assessment of chin retrusion in Chinese men and women. The
scale is a clinically significant reference tool for evaluating the effect of
chin augmentation.
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A n important determinant of perceived attractiveness in different
countries and cultures is the harmonic proportion between the
chin and other facial areas.1–6 In China, chin projection is a
common aesthetic concern because individuals generally consider
round, narrow, and pointy chins more favorable than flat and wide
chins.3,7,8 Individuals may therefore undergo chin augmentation to
improve their appearances.7,9 This procedure can be performed
surgically (eg, insertion of chin implants, chin advancement via
osteotomy of the bony mentum) or less invasively using injectable
soft-tissue filler treatments, which have become increasingly pop-
ular in many geographic regions, including Asia.1,7

To assess chin prominence, Allergan previously developed and
validated the photonumeric Allergan Chin Retrusion Scale
(ACRS).10 The ACRS features images of Western men and women
and uses anthropometric landmarks of the lower face to derive
objective estimates of the degree of retrusion. The ACRS displayed
substantial inter- and intra-rater agreement when tested in a live-
subject validation study.10 Although valid and reliable for Western
subjects, the ACRS is not suitable for use with Chinese individuals
because the 2 ethnic groups have different craniofacial morphology
characteristics (eg, mandibular plane angle) and distinct aesthetic
goals (eg, ideal mandible-lip ratio).11–19 Furthermore, compared
with people of European origin, Chinese individuals more often
exhibit lip protrusion and chin retrusion.7 Thus, dermatologists and
plastic surgeons who treat Chinese men and women seeking
aesthetic improvements would be well served by a validated scale
that can be uniformly applied to this population.7

The objectives of this study were to validate a Chinese version of
the ACRS, the China Allergan Chin Retrusion Scale (CACRS),
which was developed for measuring chin retrusion in Chinese
subjects, and to determine whether there was a clinically significant
difference between grades of the scale.
METHODS

Scale Validation Process
Similar to the ACRS,10 the CACRS has 5 categories, each of

which is associated with a numeric score and a descriptive grade
(Supplemental Digital Content, Table 1, http://links.lww.com/SCS/
C881). Numeric scores of the CACRS range from 0 to 4, with 0
representing no retrusion and 4 representing severe retrusion. The
CACRS contains morphed subject photographs for all 5 severities of
chin retrusion; the base image is a photograph of a subject with
grade 2 retrusion. In addition, the scale contains real example
images for all 5 severities including both sexes. An English
translation of the scale is shown in Figure 1. The Chinese language
version of the CACRS was used to train raters and for validation
assessments in this study (Supplemental Digital Content, Figure 1,
http://links.lww.com/SCS/C882).

Figure 2 presents the lateral view of the anatomic markers of the
lower face used to assess chin retrusion using the CACRS. Using
this assessment guide, chin retrusion is judged by the location of
the chin midpoint in relation to the cheilion, labrale inferius, and
supramentale.
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FIGURE 1. Assessment guide for the China (Allergan) Chin Retrusion Scale.

FIGURE 2. China (Allergan) Chin Retrusion Scale subject photographs (training
images; English language version). The scale assigns a grade from 0 (no
retrusion) to 4 (severe retrusion).
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To validate the CACRS, a team of 10 physicians based in China,
consisting of 1 principal investigator and 9 independent raters
experienced in facial aesthetics, assessed a pool of subject images
using image rating and electronic data capture tools provided by
Canfield Scientific, Inc. (Canfield, Fairfield, NJ). Figure 3 depicts
the key steps in the process of validating the CACRS. Two
effectiveness measures were used for scale validation: rater evalua-
tions of clinically significant differences in select image pairs and
rater assessment of chin retrusion using the CACRS.

This study was conducted in conformance with the principles of
the Declaration of Helsinki or the laws and regulations of the
country in which the research was conducted, whichever afforded
greater protection for the individual.

Subjects
A total of 300 subjects were enrolled to have their photographs

taken, with images of 100 subjects planned for inclusion in the
assessment. The subjects were required to be men and women of
Han nationality from Beijing aged 18 to 50 years, in good general
health, with varying degrees of chin retrusion. All subjects provided
written informed consent. Subjects were excluded if they appeared
in training images for the CACRS, had substantial congenital or
traumatic cephalofacial deformity, scarring, or defects that interfere
with visual assessment, or had a history of cephalofacial surgery.

Subject Images and Validation Sessions
Using standardized equipment to capture 2-dimensional images

(ie, Canon PowerShot G16, 12.1 MP camera), subjects were
photographed, without smiling, from a left, lateral, 908 view in
natural light, with a relaxed, natural posture and with tragus points
exposed and the Frankfort horizontal plane parallel to the floor.

Study personnel developed 2 randomization schemes for subject
images to be used in 2 validation sessions that occurred at least
2 weeks apart. For validation session 1, 52 pairs of images were
selected for the clinical significance assessment. The principal
investigator reviewed and approved the image pairs. Image pairs
# 2021 The Author(s). Published by Wolters Kluwer Health, Inc. on b
represented 1-, 2-, 3-, and 4-grade differences in retrusion scores on
the CACRS and represented all levels of difference among CACRS
grades. Validation session 1 took place in a group setting at a single
location, and the clinical significance assessment was conducted
before raters received training on the CACRS. For each of the 52
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FIGURE 3. Validation process for the China (Allergan) Chin Retrusion Scale.
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pairs of images assembled by the principal investigator, raters were
asked to designate the images as either clinically significantly
different or not different.

The raters then received training on how to assess chin retrusion
using the CACRS and participated in group discussion and consen-
sus-building. The raters next viewed the 100 images of the Chinese
subjects, and independently graded the category of chin retrusion
for each subject.

Validation session 2 took place in an individual setting at the
rater’s own location. Each rater logged into a secure website, viewed
the 100 images of the Chinese subjects, and graded the category of
chin retrusion for each subject.

Data Analysis and Statistics
The sample size was calculated using the method described by

Bonett et al.20 All statistical analyses were performed using SAS
version 9.2 or higher (Cary, NC, USA). With at least 8 raters and an
intraclass correlation coefficient (ICC) of 0.60, a total of 100
subjects provided 95% CIs with a width of at least 0.16 for interrater
reliability. A minimum of 16 subject images and a maximum of 24
subject images were selected for each category of the CACRS.

The SAS macro ‘‘INTRACC’’ was used to determine interrater
reliability by calculating the ICC and 95% CI for validations
sessions 1 and 2.21 For each rater, the SAS procedure ‘‘FREQ’’
was used to determine intra-rater reliability by calculating a
weighted kappa with Cicchetti-Allison weights (SAS default
weights) and 95% CI.22 The overall mean weighted kappa was
computed by averaging the overall weighted kappa for each rater
from validation sessions 1 and 2.

The agreement was evaluated as defined by Landis and Koch.23

Five degrees of agreement were characterized: slight (0.00–0.20),
fair (0.21–0.40), moderate (0.41–0.60), substantial (0.61–0.80),
and almost perfect (0.81–1.00).

To assess the clinical significance of paired images, the percent-
age of image pairs identified as clinically significantly different,
or not different, were presented for all absolute differences in
CACRS scores.

RESULTS

Subject Demographics
Nearly two-thirds of the population (62%) was female. The

mean (SD) age of the subjects was 27.2 (7.8) years.

Scale Validation
The CACRS demonstrated almost perfect inter-rater agreement

during sessions 1 and 2, with ICCs of 0.89 and 0.90, respectively
50 # 2021 The Author(s). Published
(Supplemental Digital Content, Table 2, http://links.lww.com/SCS/
C881). Overall intra-rater agreement for all 9 raters was almost
perfect, with a weighted kappa of 0.82 (Supplemental Digital
Content, Table 2, http://links.lww.com/SCS/C881). CACRS agree-
ment was almost perfect for 6 of 9 raters and substantial for the
remaining 3 raters. The difference in weighted kappas between the
highest- and lowest-performing raters was 0.21.

Clinical Significance
The 9 raters evaluated all 52 image pairs, for a total of 468

assessments (Supplemental Digital Content, Table 3, http://
links.lww.com/SCS/C881). In total, 154, 210, 64, 27, and 13
assessments represented pairs with no difference in CACRS cate-
gory score and pairs with an absolute difference of 0, 1, 2, 3, and 4,
respectively. Additionally, 67% of pairs of images with an absolute
difference score of 1 and 56% of pairs of images with an absolute
difference score of 0 had a clinically significant difference rating
(Supplemental Digital Content, Table 3, http://links.lww.com/SCS/
C881). The percentages of raters who identified clinically signifi-
cant differences between images increased with the absolute dif-
ference between pairs (92.2% for image pairs with an absolute
difference score of 2, and 100% for pairs with an absolute difference
of 3 or 4; Supplemental Digital Content, Table 3, http://links.lww.-
com/SCS/C881). Based on these data, a 1-grade difference was
determined to be clinically significant.

DISCUSSION
Using the ACRS as a foundation, a chin retrusion scale, the CACRS,
was developed for use by Chinese physicians and their patients.10

Both the ACRS and the CACRS instruments assess chin retrusion
on a 5-grade scale from 0 (none) to 4 (extreme/severe). The CACRS
displayed excellent inter- and intra-rater agreement among the 9
Chinese physicians who participated in this study. Results from
clinical significance evaluations indicated that a 1-grade difference
between image pairs can be considered clinically meaningful for the
CACRS, as demonstrated previously with the ACRS.10

However, a relatively large percentage (56%) of subjects with a
0-grade difference was judged to be clinically different by the
raters. Thus, a 0-grade change could indicate no change or a
somewhat smaller, but still clinically meaningful, change. This
finding potentially indicates that the scale may not be optimally
sensitive to clinical change. Because the raters assessed the image
pairs before being trained on the scale, ratings of clinically mean-
ingful difference may have incorporated factors of the chin (eg,
height, contour) that are not evaluated by the CACRS.

Suwanchinda et al recently published a study that validated a
chin scale for use in female Asian subjects.24 The inter- and intra-
rater reliability of the Asian Chin Projection Scale (ACPS) was
similar to that of the CACRS, although the clinical significance of
the ACPS was not reported.

An increasing number of young Chinese individuals are under-
going surgical and nonsurgical aesthetic procedures, driven by
factors such as greater selection and accessibility of aesthetic
products.7 China is currently ranked third in the world for the
estimated number of plastic surgeons, behind the United States and
Brazil.25 A need exists for standardized ratings that medical practi-
tioners who treat Chinese men and women seeking facial aesthetic
improvements can uniformly apply to these subjects.

The present study demonstrated the validity of a photonumeric
scale for assessing chin retrusion in this population. Comparison of
other validation studies for aesthetic procedures indicates that
photonumeric scales may be superior to other types of rating tools
in evaluating target areas for aesthetic improvement. For example,
photonumeric scales developed to evaluate the upper, middle, and
by Wolters Kluwer Health, Inc. on behalf of Mutaz B. Habal, MD
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lower portions of subjects’ faces displayed substantial or almost
perfect interrater reliability.26,27 For assessing facial photodamage,
a photonumeric scale displayed better interrater reliability than a
descriptive scale.28

Surgeons, not subjects, assessed the clinical significance of the
CACRS; subjects may not agree or be able to discern that their
appearance has changed. Further, the CACRS allows subjects to
judge the appearance of their chin only in a lateral view, and many
subjects may be more concerned with the frontal view. Addition-
ally, the CACRS has not yet been used before and after treatment for
chin retrusion. Whereas a 1-grade change on the CACRS is
clinically meaningful, it may not represent the minimum change
that would be considered meaningful.

CONCLUSIONS
Based on inter- and intra-rater agreement, the CACRS was vali-
dated for physician ratings of chin retrusion in Chinese subjects.
Intra- and interrater agreement of the CACRS was substantial
to almost perfect. A 1-grade difference was determined to be
clinically significant for the CACRS. The CACRS offers medical
practitioners validated standardized ratings uniformly applicable
to Chinese men and women seeking aesthetic improvement for
chin retrusion.
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