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ABSTRACT
Background: Estimation of facial aging has assumed growing importance due to the advent
of several antiaging therapies. Evidence-based estimation of global facial aging is often
necessary, especially for validation of these treatment modalities. Most available methods
are expensive and have been used in fair skinned individuals. Aim: We attempted to develop
a clinical rating scale for the estimation of global facial aging applied on an Indian population
which has brown to black skin. We have also measured the association of this rating scale
score with the chronological age. Methods: Initially, a 14- item summated rating scale was
developed with inputs from five dermatologists and a clinical pharmacologist. The rating
scale was applied to 105 consenting subjects with healthy facial skin between 30 to 90 years
of age. Intra- and inter-rater reliability was assessed. Results: The summated rating score
showed a significant positive correlation with the chronological age (Pearson’s correlation
coefficient 0.834, P < 0.001). We omitted one item from the scale due to a low inter-rater
agreement. The resulting 13-item rating scale was internally consistent (Cronbach’s alpha:
0.905), with substantial inter- and intra-rater reliability (intraclass correlation coefficient:
0.973 and 0.788, respectively). Principal components and predictive equation for perceptible
age were identified on further computation. Limitations: Participants of this study were limited
to a particular ethnic group from West Bengal and other neighboring states of Eastern India.
Conclusions: We have developed and validated a 13-item rating scale for the quantification
of global facial aging suitable for Indian (brown to black) skin type. This scale can be utilized
effectively for clinical estimation of global facial aging.
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INTRODUCTION
Aging is an inevitable process of accumulation of
physical, psychological and social changes over time
and is practically irreversible. Facial aging creates
special concern due to its esthetic and social impact.
Various intrinsic and extrinsic factors affect the
appearance of the human face over time including
genetic makeup, loss of teeth, smoking, sun exposure,
other environmental influences and gravity.[1] The
human face may look older than it actually is due to
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accelerated skeletal, soft tissue and dermatological
changes.[2] Loss of facial skin elasticity and hydration
and loss of facial volume results in the development
of wrinkles.[1] Signs of facial aging may show
considerable ethno-racial variation due to a diversity
in the genetic blueprint of different geographical
populations.[3] Perceptible aging changes in the face
are a serious area of concern for many individuals
and since time immemorial human beings have tried
to arrest and mask these changes to try and regain a
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youthful appearance.[4,5] Technological developments
in cosmetic dermatology have led to the introduction
of various anti-aging strategies for the face such as
fillers, botulinum toxin injection, lasers, chemical
peeling and surgical interventions.[6-11]
Since beauty and perception of age are largely subjective
concepts, there have been various efforts to quantify
facial aging so as to be able to assess the need and impact
of esthetic interventions. These approaches included
summated rating scales using face photographs,
estimation of biomarkers of aging, confocal microscopy
of facial skin, etc.[12-14] However, these approaches are
largely resource and technology driven. Researchers
have also attempted to estimate facial aging according
to a specific facial area (such as clinical score for lateral
canthal lines) since surgical intervention focuses on a
particular area of the face at a time. However, in real life
this piecemeal approach does not have much clinical
relevance when the anti-aging treatment is applied to
the whole face.[15] There is a scarcity of validated and
reliable global facial aging scales. Rzany et al. have
developed one such scale validated for European skin
types using photographs.[12] Bernois et al. developed a
similar rating scale for the quantification of facial aging
among Indian women from the Western part of India.[16]
In these scales, quality of the photograph and its display
system (screen quality and size, image luminosity, etc.)
becomes critical in estimating facial age.[17] Moreover,
some aging manifestations such as skin texture, laxity
of skin and wrinkle intensity are best estimated by
simultaneous visual as well as tactile assessment
which is not possible while estimating facial age from
a photograph. This limitation underlies the need for
the development of a facial aging scale for Indian skin
types that is not dependent on photography.
Through the present study, we attempted to develop
and validate a simple summated clinical rating
scale (Facial Aging Rating and Evaluation scale) for
quantification of facial age in Indian subjects, to be used
by dermatologists by means of live clinical assessment.
We also assessed the correlation between facial aging
as quantified by this score, and chronological age of
the subjects.
METHODS
This analytical observational study was conducted in
the dermatology outpatient department of a tertiary
care hospital in eastern India (Institute of Postgraduate
152

Medical Education and Research, Kolkata, West Bengal)
after obtaining approval from the Institutional Ethics
Committee. Subjects from 30 to 90 years of age of
both genders, with Fitzpatrick skin types IV through
VI (common in the Indian population) were selected.[18]
Subjects having abundant facial hair, loss of more
than 3 teeth from either the upper or the lower set,
moderate to heavy smokers (greater than 10 cigarettes
per day), predominantly outdoor workers with more
than 3 hours of sun exposure per day, scarring, human
immunodeficiency virus (HIV)-related lipoatrophy,
facial skin disease or any uncontrolled systemic
or dermatological diseases that may influence
facial appearance were excluded. Only anti-aging
therapy-naive subjects were selected.
We adopted a convenience sampling strategy. All study
related activities were conducted after obtaining written
informed consent from the selected subjects. The
correlation coefficient of aging score and chronological
age using the rating scale by Rzany et al. was reported
as 0.77.[12] We assumed a sample correlation coefficient
of 0.60 between the summated score of our aging scale
and chronological age and a population correlation
coefficient of 0.77. Considering 90% power and
5% alpha error, we intended to obtain complete
data from 101 evaluable subjects and recruited 115
consenting subjects, anticipating a 15% dropout
rate. The sample size was calculated using nMaster
version 2.0 (Copyright: Biostatistics Resource and
Training Centre, CMC, Vellore).
Construct definition was established at the outset of
rating scale development by the authors who selected
commonly perceived facial aging signs as items for the
proposed rating scale. The morphological effects of
facial aging are conventionally assessed across three
main domains of the face, upper third (forehead and
brows), middle third (mid-face and nose) and lower
third (chin, jaw line and neck). The group selected 2
items from the upper third, 4 from middle third, 5 from
lower third and 2 additional items as general attributes
of facial aging. The items selected are shown in Table 1.
All items were scored on a scale of 0–3 according to
increasing order of severity, as indicated. The initial
rating scale was modified after taking the opinion of
a peer group of five dermatologists and one clinical
pharmacologist, in order to achieve construct validity.
The rating scale was independently applied to study
subjects by two dermatologists separately on the same
day. The severity scales for the majority of the items were
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Table 1: Facial aging rating scale (before validation) tested on Indian skin types

Item
number

Item description

Facial domain
represented

Item

Severity

Score 0

Score 1

Score 2

Score 3

1

Forehead lines at rest

Upper third

None (no lines)

Mild (1 line)

Moderate (2 lines)

Marked (3 or more lines)

2

Upper eyelid laxity

Upper third

None

Mild

Moderate

Marked

3

Infraorbital laxity

Middle third

None

Mild

Moderate

Marked

4

Visible malar prominence

Middle third

None

Mild

Moderate

Marked

5

Fullness of buccal fat pad

Middle third

Full

Mildly sunken

Moderately sunken

Markedly sunken

6

Nasolabial fold at rest

Middle third

None

Mild

Moderate

Marked

7

Cheek skin elasticity

Middle third

Supple

Toward supple

Toward flaccid

Flaccid

8

Lip wrinkles at rest

Lower third

None

Mild (a few)

Moderate (some)

Marked (many)

9

Descent of corner of mouth

Lower third

No downturn

Mild downturn

Moderate downturn

Marked downturn

10

Perioral wrinkles at rest

Lower third

None

Mild

Moderate

Marked

11

Jaw line at rest

Lower third

No sagging

Mild sagging

Moderate sagging

Marked sagging

12

Neck volume at rest

Lower third

No sagging

Mild sagging

Moderate sagging

Marked sagging

13

Pigmented spot

General sign

Absent

A few macules

Many macules

≥2 patches

14

Solar keratosis

General sign

None

Mild

Moderate

Marked

Individual item scores are to be summated at the end to obtain a summary (total) score. Last (solar keratosis) item has been discarded in the final scale

objectively quantifiable as reflected in Tables 1 and 2.
Observers were trained by showing prototypes of each
category, or by showing characteristic images prior to
rating for relatively subjective items (e.g., item number
11 and 12). One dermatologist re-applied the scale
on the same subjects at an interval of 14 ± 2 days.
Duplicate and repeat assessments were conducted to
assess inter- and intra-rater reliability, respectively.
Statistical analysis
Statistical Package for the Social Sciences (SPSS)
version 20 statistical software (IBM Corporation) was
used for analysis. Summary statistics is presented for
demographic variables. Differences between subgroups
were assessed by Student’s independent samples t-test
and Mann–Whitney U-test for numerical parametric
and non-parametric datasets respectively; two-tailed
P < 0.05 was considered statistically significant.
Intra- and inter-rater reliability was computed for each
skin aging item using intra-class correlation coefficient.
An intra-class correlation coefficient of 0.00–0.20 was
considered slight, 0.21–0.40 fair, 0.41–0.60 moderate,
0.61–0.80 substantial and 0.81 or greater as almost
perfect agreement.[19] Items with substantial intra- and
inter-rater agreement (lower bound of 95% confidence
interval of intra-class correlation coefficient >0.6) were
retained while those not fulfilling this criterion were
modified. Internal consistency of the scale was tested
using Cronbach’s alpha with an all item value >0.8
considered necessary for declaring the scale as an
internally consistent scale.[20] Corrected inter-item
correlation coefficient was calculated to check the
validity of individual items with a value ≥0.4 being

considered acceptable. The association between
chronological age and rating scale total score was
quantified using Pearson’s correlation coefficient.
As a secondary objective, factor analysis and principal
component analysis was performed to identify if there
were any common dimensions to the scale. Exploratory
factor analysis was carried out for all three rating cycles
to establish the consistency of rating (factorial structure)
across raters. This was followed by confirmatory factor
analysis. The summated item score of three rating cycles
was considered to confirm the number of dimensions
of our rating scale. The Kaiser rule of eigenvalue >1
and eigenvalue scree plots were the main criteria
used to determine the number of dimensions.[21,22] In
interpreting the rotated factor pattern, an item was said
to load on a given dimension if a2/h2 (a2 = square of
the factor loading for that dimension, h2 = variable
communality) was 0.5 or greater (Furntratt criterion).[12]
RESULTS
Of 115 subjects recruited, three complete sets of
observations were available for 105 subjects. Ten
subjects did not turn up for repeat assessment after
2 weeks and their data has been excluded.
Mean (standard deviation) age of the 105 subjects was
52.3 (12.9) years with the proportion of subjects in
decadal age bands from third to eighth decade of life
being 17.1%, 25.7%, 26.7%, 15.2%, 13.3% and 1.9%,
respectively. Of 105 subjects 50.5% were men. There
was no statistically significant difference in the mean
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Table 2: Instruction for rating of facial aging through FARE scale

Item
number

Item description

1

Forehead lines at rest

2

Upper eyelid laxity

3

Infraorbital laxity

Item
severity
Score 0-3

Scoring instruction
See rating scale

Score 0

Can hardly be lifted up by index finger and thumb and gets promptly back into original
position when released

Score 1

Can be lifted up by index finger and thumb and gets back into original position when
released

Score 2

Can be lifted up by index finger and thumb but slowly gets back into original position
when released

Score 3

Can be lifted up by index finger and thumb, slowly gets back into original position with
resultant wrinkles

Score 0

Feels lax when picked up by index finger and thumb without visible infraorbital bulging

Score 1

Feels lax with slight visible infraorbital bulging

Score 2

Feels lax and obvious visible bulging

Score 3

Bag like bulging appearance

4

Visible malar prominence

Score 0-3

5

Fullness of buccal fat pad

Score 0

Full

Score 1

Mild loss of buccal fat pad

Score 2

Obvious loss of buccal fat pad resulting in depression of cheek

Score 3

Severe loss of buccal fat pad resulting in prominent depression of cheeks and
resultant cheekbones prominence

Score 0

No nasolabial groove

Score 1

Nasolabial fold and small groove

Score 2

Thick nasolabial fold with moderate groove

6

7

Nasolabial fold at rest

Cheek skin elasticity

Score 3

Thick nasolabial fold with deep furrows

Score 0

Gets back at once to original position on being pinched up

Score 1

Gets back on being pinched up

Score 2

Gets back slowly on being pinched up

Score 3
8

Lip wrinkles at rest

9

Descent of corner of mouth

10

11

12

Perioral wrinkles at rest

Jaw line at rest

Neck volume at rest

See rating scale

Score 0-3

Gets back slowly on being pinched up with resultant wrinkles
See rating scale

Score 0

No downturn

Score 1

Just a hint of downturn

Score 2

Obvious downturn

Score 3

Quite obvious and relatively long downturn

Score 0

None

Score 1

On one side and/or mild skin indentation both sides

Score 2

Both sides prominent

Score 3

Both sides prominent and many

Score 0

Soft tissue over base of the mandible has no sagging

Score 1

Mild sagging of cheek soft tissue

Score 2

Obvious sagging of the cheek soft tissue which feels lax on palpation

Score 3

Bag like sagging of cheek soft tissue

Score 0

Acute cervicomental angle with no signs of muscle or subcutaneous dystrophy or
hypertrophy

Score 1

Near perpendicular cervicomental angle or a few wrinkles over neck

Score 2

Obtuse cervicomental angle or some wrinkles over neck and anterior cervical cording

Score 3

Bag like sagging of the neck or wrinkles over neck or plenty of wrinkles with
prominent anterior cervical cording

13

Pigmented spot

Score 0

See rating scale

14

Solar keratosis

Score 0

No lesion

Score 1

1 or 2 small lesion/lesions

Score 2

>2 lesions

Score 3

≥3 and/or large lesions

FARE scale: Facial Aging Rating and Evaluation scale
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Table 3: Summary of intra- and inter-rater reliability and internal consistency assessment of facial aging rating scale
Item
number

Items

ICC of
intra-rater
reliability

95% CI
(intra-rater)
Lower
bound

Upper
bound

ICC of
inter-rater
reliability

95%
CI (inter-rater)
Lower
bound

Upper
bound

Corrected
item-total
correlation

Cronbach’s
alpha
if item
deleted

1

Forehead lines at rest

0.923

0.887

0.948

0.667

0.511

0.774

0.532

0.892

2

Upper eyelid laxity

0.875

0.817

0.915

0.604

0.417

0.731

0.653

0.887

3

Infraorbital laxity

0.812

0.723

0.872

0.765

0.654

0.840

0.442

0.896

4

Visible malar prominence

0.928

0.894

0.951

0.788

0.688

0.856

0.602

0.890

5

Fullness of buccal fat pad

0.909

0.866

0.938

0.814

0.726

0.873

0.590

0.890

6

Nasolabial fold at rest

0.786

0.685

0.854

0.705

0.566

0.800

0.575

0.891

7

Cheek skin elasticity

0.751

0.633

0.831

0.522

0.296

0.675

0.475

0.894

8

Lip wrinkles at rest

0.835

0.757

0.888

0.835

0.758

0.888

0.753

0.883

9

Descent of corner of mouth

0.840

0.764

0.891

0.756

0.641

0.834

0.669

0.887

10

Perioral wrinkles at rest

0.927

0.892

0.950

0.731

0.604

0.817

0.740

0.883

11

Jaw line at rest

0.887

0.834

0.923

0.658

0.497

0.768

0.597

0.890

12

Neck volume at rest

0.916

0.876

0.943

0.821

0.737

0.879

0.742

0.883

13

Pigmented spot

0.908

0.864

0.937

0.607

0.422

0.733

0.615

0.889

14

Solar keratosis

0.659

0.499

0.769

0.311

−0.014

0.532

0.023

0.905

Total score

0.973

0.961

0.982

0.788

0.688

0.856

-

-

Note that the last item had ICC <0.4 on intra-rater validation and also corrected item-total correlation coefficient <0.4. The figures in bold fonts suggest measures
beyond the predetermined acceptable range. ICC: Intraclass correlation coefficient, CI: Confidence interval

ages of male and female subjects, as seen by Student’s
independent samples t-test (P = 0.410).

Table 4: Summary of actual score for all three ratings
(individual item score and total score)
Item description

The inter- and intra-rater reliability validation and
internal consistency assessment have been summarized
in Table 3. The scoring of all three ratings was
consistent. Cronbach’s alpha for the scale comprising
all 14 items was 0.897. However, among 14 items, solar
keratosis was found to have a low index of inter-rater
agreement compared to other items. It also showed a
low corrected item total correlation coefficient (0.023)
signifying a lack of importance of this item in the rating
scale. Hence, we decided to delete the item from the
rating scale for further analysis. The summary of the
actual score for all three ratings (individual item score
and total score) are presented in Table 4 and the mean
scores of decadal age bands are presented in Table 5.
Figure 1 shows the scatter plot associating average (three
rating) summated score of the 13-item rating scale
and chronological age of the 105 evaluable subjects.
Pearson’s correlation coefficient between chronological
age and the total score was 0.834 (P < 0.001).
The Mann-Whitney U-test did not reveal any
significant difference in the facial aging scores of
males and females (P = 0.239). When individual
item scores were compared between genders, the
difference in scores for perioral and lip wrinkles
at rest was statistically significant (P value 0.012,

Mean score (SD)
1st rating by 1st rating by 2nd rating by
1st observer 2nd observer 1st observer

Forehead lines at rest

1.63 (0.697)

0.75 (0.704)

1.16 (0.574)

Upper eyelid laxity

1.12 (0.716)

0.88 (0.885)

1.28 (0.672)

Infraorbital laxity

1.42 (0.632)

0.55 (0.707)

1.01 (0.791)

Visible malar
prominence

0.84 (0.722)

1.74 (0.636)

1.40 (0.674)

Fullness of buccal
fat pad

0.54 (0.694)

0.98 (0.820)

0.68 (0.628)

Nasolabial fold at rest

1.84 (0.622)

1.64 (0.622)

1.33 (0.599)

Cheek skin elasticity

1.25 (0.568)

0.97 (0.713)

1.45 (0.620)

Lip wrinkles at rest

0.73 (0.683)

1.28 (0.596)

1.20 (0.713)

Descent of corner of
mouth

1.29 (0.743)

0.68 (0.686)

0.79 (0.781)

Perioral wrinkles at
rest

0.96 (0.887)

1.16 (0.735)

0.73 (0.654)

Jaw line at rest

1.08 (0.781)

1.25 (0.551)

1.44 (0.603)

Neck volume at rest

1.17 (0.849)

1.07 (0.869)

0.89 (0.684)

Pigmented spot

1.40 (0.754)

1.37 (0.711)

1.41 (0.661)

Summated score

15.36 (6.451) 14.45 (6.384) 14.85 (6.477)

SD: Standard deviation

0.049, respectively), with the mean rank greater
for women (females 58.38 vs. males 47.72 for lip
wrinkles and females 60.07 vs. males 46.07 for
perioral wrinkles).
We also performed a simple linear regression for
prediction of perceptible age from the score and found
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Table 5: Summary of actual scores of decadal age bands

Item
Items
number

Mean score (SD)
Third decade Fourth decade
(n=18)
(n=27)

Fifth decade Sixth decade Seventh decade Eighth decade
(n=28)
(n=16)
(n=14)
(n=2)

1

Forehead lines at rest

0.22 (0.428)

0.67 (0.734)

0.79 (0.568)

1.19 (0.655)

1.50 (0.519)

2.00 (0.001)

2

Upper eyelid laxity

0.17 (0.383)

0.70 (0.609)

0.82 (0.723)

1.50 (0.730)

1.93 (0.917)

2.50 (0.707)

3

Infraorbital laxity

0.06 (0.236)

0.37 (0.565)

0.36 (0.559)

1.00 (0.730)

1.14 (0.663)

2.00 (0.001)

4

Visible malar prominence

1.17 (0.618)

1.74 (0.447)

2.00 (0.544)

2.06 (0.574)

2.21 (0.426)

2.50 (0.707)

5

Fullness of buccal fat pad

0.39 (0.698)

0.78 (0.577)

1.11 (0.685)

1.56 (0.629)

1.79 (0.426)

2.00 (1.414)

6

Nasolabial fold at rest

1.06 (0.725)

1.56 (0.577)

1.64 (0.678)

1.94 (0.443)

2.07 (0.616)

2.00 (1.414)

7

Cheek skin elasticity

0.50 (0.618)

0.96 (0.587)

1.11 (0.567)

1.50 (0.632)

1.64 (0.633)

2.50 (0.707)

8

Lip wrinkles at rest

0.89 (0.323)

1.30 (0.609)

1.61 (0.497)

1.50 (0.632)

1.86 (0.770)

1.50 (0.707)

9

Descent of corner of mouth

0.11 (0.323)

0.59 (0.572)

0.64 (0.621)

1.00 (0.516)

1.50 (0.519)

2.00 (0.001)

10

Perioral wrinkles at rest

0.44 (0.511)

1.11 (0.577)

1.50 (0.577)

1.56 (0.629)

1.86 (0.770)

2.00 (0.001)

11

Jaw line at rest

0.89 (0.676)

1.37 (0.492)

1.18 (0.476)

1.44 (0.629)

1.36 (0.497)

1.50 (0.707)

12

Neck volume at rest

0.17 (0.383)

0.67 (0.555)

1.36 (0.559)

1.88 (0.500)

2.07 (0.475)

2.50 (0.707)

13

Pigmented spot

0.89 (0.758)

1.19 (0.557)

1.46 (0.793)

1.63 (0.719)

1.93 (0.475)

2.50 (0.707)

Total score

4.94 (2.287)

8.74 (2.330)

10.50 (2.950)

12.44 (2.966)

14.29 (2.494)

16.50 (0.707)

SD: Standard deviation

a linear relationship between the summated score of
the 13-item rating scale and the perceptible age in
years. The predictive equation is as follows:
Age in years = 27.4455 + 1.6252 × summated score
of 13-item scale.
Figure 2 depicts the relationship of chronological age
and predicted age from the regression equation with
total summated score of the 13-item rating scale.
Factor analysis and principal component analysis
identified two common dimensions to the
13-item facial aging scale after deleting the solar
keratosis item. An acceptable solution in terms of
goodness-of-fit (Kaiser-Meyer-Olkin measure of
sampling adequacy >0.8) was obtained with two
factors for all three rating cycles by exploratory factor
analysis. The principal axis method was used to extract
the dimensions and this was followed by a varimax
rotation. A pattern of loadings >0.5 emerged which
is consistent across raters. Therefore, the items across
all three sets of ratings were merged by summing.
On confirmatory factor analysis, two dimensions or
factors were retained accounting for 33.7% and 30.2%
of the total variance of facial aging score, respectively.
Table 6 denotes the loading of individual items on
these two dimensions. A substantial correlation was
observed between factors 1 and 2 (r = 0.673).
Photographs depicting the facial aging signs are
presented as Figures 3-15.
156

DISCUSSION
The development of a validated rating scale for the
clinical estimation of facial aging is required for
objectively evaluating anti-aging therapy. In this
study, we have developed an easy-to-use clinical
rating scale for facial aging suitable for application in
brown to dark skin population. The age distribution
of study subjects was homogenous over a range of
30–90 years. On literature review, we were unable
to find any previous reports on the development of
facial aging rating scale by clinical assessment. The
avoidance of photography has inherent advantages as
already stated.
Our study group felt a need for constructing facial
aging scale due to perceived limitations of the
existing tools. The items representing aging signs of
lower face and neck were inadequately selected in
the validated geriatric facial aging scale developed
by Allerhand et al.[23] The rational mechanism of the
statistically derived dimensions from facial aging
scale (MERZ scale) is inadequately addressed by
Rzany et al.[12] These scales were validated on subjects
with either an age greater than 80 years or less than
65 years, respectively. To overcome limitations of a
narrow age cohort, we included subjects over a wide
age range.
Our study revealed substantial intra- and inter-rater
agreement of overall scores on repetition of rating.
The scale, therefore, appears to be a reliable
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Table 6: Rotated component matrix from confirmatory factor analysis
a2/h2 of items

Item number

Item description

Facial domain represented

1

Forehead lines at rest

Upper third

0.726

0.275

2

Upper eyelid laxity

Upper third

0.523

0.575

3

Infraorbital laxity

Middle third

0.153

0.785

4

Visible malar prominence

Middle third

0.830

0.208

5

Fullness of buccal fat pad

Middle third

0.808

0.253

6

Nasolabial fold at rest

Middle third

0.488

0.635

7

Cheek skin elasticity

Middle third

0.781

0.156

8

Lip wrinkles at rest

Lower third

0.706

0.529

9

Descent of corner of mouth

Lower third

0.392

0.783

10

Perioral wrinkles at rest

Lower third

0.762

0.445

11

Jaw line at rest

Lower third

0.197

0.878

12

Neck volume at rest

Lower third

0.349

0.852

13

Pigmented spot

General sign

0.697

0.387

Dimension 01

Dimension 02

Two dimensions (denoted as 1 and 2) were extracted. Extraction method was principal component analysis; rotation method was varimax with Kaiser
normalization. Loading ≥0.5 is shown in bold. a2/h2 denotes square of factor loading for concerned dimension over variable communality

Figure 1: Scatter plot associating average (three rating) summated
score of 13-item rating scale and chronological age

Figure 2: Relationship of chronological age and predicted age from the
regression equation with total summated score of 13-item rating scale

instrument for estimation of facial aging. All items in
the scale individually showed an acceptable degree
of reliability, except solar keratosis, which showed
moderate intra-rater and poor inter-rater reliability.
Although, this disagreement may have been avoidable
if the raters had used a dermoscope during evaluation,
we discarded this item from the final scale since we
wanted a scale independent of any sort of instrument
use. A moderate inter-rater reliability of cheek skin
elasticity (intra-class correlation coefficient = 0.52,
95% confidence interval: 0.30–0.68) suggests that this
item may not be as objective as the others. However,
this item was retained in the scale as the intra-class
correlation coefficient was >0.5.

age; hence, the latter was was chosen as the external
criterion for the purpose of validation of our
summated rating scale.[4] A satisfactory positive linear
correlation between total score and chronological age,
and increasing scores through the decadal age bands,
supports the validity and usefulness of this scale.
From the regression equation, dermatologists will be
able to predict the perceptible age of their patients and
hence, the requirement of anti-aging therapy can be
determined and evaluated.

A review of literature shows that the most important
determinant of perceptible age is the chronological

Overall facial aging score and chronological age were
comparable between genders. However, a gender
difference in the severity of perioral and lip wrinkles
was observed with women showing more lip and
perioral wrinkles than men of a comparable age. The
reason for this difference is still obscure and a potential
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Figure 3: Forehead lines

Figure 4: Upper eyelid laxity

Figure 5: Infraorbital laxity

Figure 6: Visible malar prominence

Figure 7: Fullness of buccal fat pad

Figure 8: Nasolabial fold

Figure 9: Cheek skin elasticity

Figure 10: Lip wrinkles at rest
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Figure 11: Descent of corner of mouth

Figure 12: Perioral wrinkles

Figure 13: Jawline at rest

Figure 14: Neck volume at rest

Figure 15: Pigmented spot

area for further research. On literature review, it
was found that lip and perioral wrinkles develop
due to degenerative changes of skin and orbicularis
oris muscle rather than from loss of lip volume.
Genetic factors may explain the localized accelerated
degeneration in woman subjects.[24] Rzany et al. also
found a greater propensity towards lip wrinkles among
women.[12]
Principal component analysis was performed to
extract common dimensions of our scale. The factor
loading pattern of individual items suggests two main

dimensions, both of which can explain the variability
of more than 30% of this scale. The first dimension
consists of the items forehead lines at rest, upper
eyelid laxity, visible bony prominences of upper cheek,
fullness of cheeks, nasolabial fold at rest, cheek skin
elasticity, lip wrinkles at rest, perioral wrinkles at rest
and pigmented spots. The other dimension consists of
upper eyelid laxity, infraorbital laxity, nasolabial fold
at rest, lip wrinkles at rest, descent of corner of the
mouth, jaw line at rest and neck volume at rest. It is
noteworthy that items from the first dimension mostly
result from degeneration of skin and subcutaneous
tissue. On the other hand, items from the second
dimension result from gravitational effect These
were named as wrinkles and sagging, respectively,
by Allerhand et al., who found a similar component
composition in their facial aging scale.[23] Interestingly,
we did not find pigmentation to be an important factor,
in contrast to the study by Guinot et al., in which the
study population had fair skin.[25] Pigmented spots do
not appear to be an important determinant of the score,
possibly due to darker skin hue of Indians. A similar
factorial structure was reported by Bernois et al., where
the study population consisted of woman subjects
from western India.[16] Although wrinkling and sagging
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have been considered as distinct factors, the two are
actually related. The effect of gravity can only work
when skin and subcutaneous tissue degenerates.
Limitations of the study need to be mentioned. There
is no scope for post-rating re-evaluation of the scores in
clinical assessment. We took photographs of hallmark
aging signs which might be utilized for raters’ training
purpose subsequently. Besides, this scale was not
tested on subjects below 30 years and above 90 years
of age since aging signs are not prominent below
30 and subjects above 90 rarely visit the outpatient
department. The majority of subjects were from a
particular ethnic group, individuals born and brought
up in West Bengal or neighboring states of Eastern
India and this may influence the generalizability of
the scale. There is a need for validating the scale at
extremes of age and in various ethnicities. However,
our findings are broadly in agreement with those
reported from the western part of India suggesting
that our scale may be valid in other parts of India.[16]
Due to resource constraints, we could not evaluate the
cost and convenience of using a photographic scale
compared to our clinical scale. Cross-validation of this
scale in a different country with similar skin types may
be an interesting area of future work. Another area of
further research could be a comparative assessment of
facial aging scores for various age groups, especially
focusing on the target age groups among whom this
scale is more likely to be applied in clinical practice.
In this study, the summary statistics of facial aging
scores for age groups represented the pattern of aging
and normal aging scores among the participants, over
ranges of chronological age.
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