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Skin color classification can have importance in skin health, pigmentary disorders, and oncologic condition
assessments. It is also critical for evaluating disease course and response to a variety of therapeutic
interventions and aids in accurate classification of participants in clinical research studies. A panel of
dermatologists conducted a literature review to assess the strengths and limitations of existing classification
scales, as well as to compare their preferences and utilities. We identified 17 skin classification systems
utilized in dermatologic settings. These systems include a range of parameters such as UV light reactivity,
race, ethnicity, and degree of pigmentation. The Fitzpatrick skin type classification is most widely used and
validated. However it has numerous limitations including its conflation with race, ethnicity, and skin color.
There is a lack of validation data available for the remaining scales. There are significant deficiencies in
current skin classification instruments. Consensus-based initiatives to drive the development of validated
and reliable tools are critically needed. ( J Am Acad Dermatol https://doi.org/10.1016/j.jaad.2024.01.067.)
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INTRODUCTION
Skin color

Human skin occurs in a kaleidoscope of colors,
with different shades evolving as adaptations to
or, Hampton Roads Center for Dermatology,

s, Virginiaa; President, Skin of Color Society,

s, Virginiab; Clinical Dermatology, Weill Cornell

e, New York, New Yorkc; Department of Derma-

d University College of Medicine, Washington,

umbiad; Department of Dermatology, Perelman

icine at the University of Pennsylvania, Philadel-

aniae; Department of Dermatology, University of

estern Medical Center, Dallas, Texasf; Innovative

Dallas, Texasg; Department of Dermatology,

ty School of Medicine, Durham, North Carolinah;

f Dermatology, Lewis Katz School of Medicine,

rsity, Philadelphia, Pennsylvaniai; Department of

Johns Hopkins School of Medicine, Baltimore,

partment of Dermatology, Boston University

dicine, Boston, Massachusettsk; Department of

School of Medicine, University of California, San

fornial; Department of Dermatology, Royal Chil-

al, Victoria, Australiam; Department of Derma-

edicine, University of Southern California, Los

rnian; Department of Dermatology, Henry Ford

roit, Michigano; Department of Dermatology,

s University School of Medicine, Baltimore,

rivate Practice, Rockville, Marylandq; Private
varying solar radiationdincluding UV light din
different geographic locations.1,2

Melanin pigments are protective against the dele-
terious effects of UV radiation, and melanin content
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correlates with the prevention of UV-associated DNA
damage.2 Skin color can be defined as visible pigmen-
tation associatedwith the absorption and scattering of
light from the epidermis, dermis, and underlying
structure.3 An individual’s skin color can be either
constitutive or facultative.1,3 Constitutive skin color
refers to a genetically predetermined amount of
CAPSULE SUMMARY

d There is no standard methodology for
incorporating skin color and its
attendant characteristics into clinical
practice or research. The Fitzpatrick skin
phototype is most widely used but has
known limitations.

d We examine the strengths and
limitations of skin classification
instruments as a preliminary step toward
development of a validated scale.
melanin which is not influ-
enced by endogenous or
exogenous factors.3 By
contrast, facultative pigmen-
tation reflects the increased
level of epidermal melanin
content resulting from envi-
ronmental factors such as
exposure to solar radiation
or hormones.3 Primary deter-
minants of skin color include
the proportion of eumelanin
to pheomelanin, the quantity
and size ofmelanosomes, and
the distribution of melano-
somes within keratinocytes

and melanocytes.2 Carotenoids, deoxyhemoglobin,
and hemoglobin contribute in a minor way to skin
color.2 In contrast to light skin, dark skin is character-
ized by large singly dispersed melanosomes replete
with eumelanin.2
Race and ethnicity as proxies for skin color
Race encompasses a nonscientific hierarchal

concept that divides humans into distinct groups
based on inherited physical or behavioral attri-
butes.4,5 The US Office of Management and Budget
(OMB) assigns 5 minimum categories of race: White,
Black or African American, American Indian or
Alaska Native, Asian, and Native Hawaiian or other
Pacific Islander.5 Ethnicity relates to the shared cul-
tural and linguistic values and behaviors of a group.
The OMB only recognizes 2 ethnicities: Hispanic/
Latino or non-Hispanic/Latino.5 Although race and
ethnicity are socially and culturally constructed
classifications, they are frequently used interchange-
ably in the analysis of primary outcome measures.4,5

Race and ethnicity are poor surrogates for skin color
and fail to capture the full complexity and diversity of
human populations.6 Visscher et al reported only a
modest correlation between skin color and race or
ethnicity (Table I).2 To examine this issue, a reviewof
the literature was performed by a panel of dermatol-
ogists from the Skin of Color Society to critically
evaluate the evidence used to validate the existing
scales. The findings are summarized below.
SKIN CLASSIFICATION
In dermatology, baseline assessment of one’s skin

type provides the clinician and researcher with impor-
tant information about the patient/research partici-
pant. While numerous classification systems for skin
color have been developed (Tables II and III), few are
widely used, and many are only applicable in limited
settings.8-18,20-24 Rigorously
validated skin classification
instruments can help to strat-
ify levels of risk, improve the
accuracy of assessing disease
activity, and monitor adverse
events that may otherwise be
obscured.3,25,26 Classification
instruments supported by
high-quality, validated studies
are also necessary for compa-
ring data across clinical trials
andmeta-analyses and for de-
veloping clinical guidelines.
Additionally, standardized
classification will enhance
our comprehension of how diseases differ across
various populations.
Fitzpatrick skin phototype classification
Fitzpatrick skin phototypes (FSTs) were developed

in 1975 as a tool to aid in the initial dosing of UV-A
therapy for White patients diagnosed with psoriasis.9

After initial observations that phenotypes (hair and
eye color) were insufficient to predict one’s response
to light, a set of questions assessing the personal
history of burning and tanning were included to
predict tolerance to UV exposure.9 Over time, the
FST has become the standard for skin classification
among clinical dermatologists, plastic surgeons, and
the industry. Its applications extend beyond its
original purpose as it is often employed to describe
skin color, infer race/ethnicity, and assess skin cancer
risk.27-31 Despite its extensive use, numerous studies
have identified limitations of the FST.2,26,32

Although there is an inconsistent correlation be-
tween race and objective measures of pigmentation,
the FST is often used as a surrogate for race, ethnicity,
and skin color assessment in clinical and research
settings.1 A survey of dermatologists found that 31% of
respondents use the FST to document race or ethnicity
and 47% of respondents use the FST to describe skin
color.1,4 The FST relies on participants’ understanding
of descriptive language as well as the assessor’s level
of training.1 Gupta et al found that between 40% and
60% of individuals could not select a Fitzpatrick



Table I. Melanin content and constitutive skin
classification

Classification

Melanin

Content (mg/mg)*

Racial/ethnic group 3.9
Asian 15
Black/African American 8
Hispanic/Latin American 11
Native Hawaiian/other Pacific
Islander White

4.5

Fitzpatrick skin phototype
I-II 4
III 5.7
IV 11
V-VI 13

Minimal erythema dose range (J/m2)
#225 3.5
226-300 4
301-400 7.3
401-600 9.5
601-800 12.3

Abbreviations used:

FST: Fitzpatrick skin phototype
OMB: US Office of Management and Budget
PERLA: project on ethnicity and race in Latin

America
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category due to the limited response options.32 Eilers
et al reported that Black participants described their
skin as ‘‘getting darker’’ instead of using the word
‘‘tanned.’’27 These authors propose using ‘‘specific
descriptors’’ for people with SOC, including ‘‘skin
irritation, tenderness, itching, or skin becoming
darker’’ with sun exposure, to help physicians deter-
mine skin phototype and assess skin cancer.27 Finally,
the correlation between the FST and minimal ery-
thema dose has been shown to be inconsistent.11,33,34

Sanclemente et al found only a 50% correlation
between the FST and minimal erythema dose among
Colombian high school students.34
$801 14.3

Adapted with permission from Visscher et al.2

*Melanin content determined by integrated density of Fontana-

Masson staining of 10 randomly selected areas of skin biopsy

samples. High performance liquid chromatography with UV

detection was used to chemically analyze melanin content.
Beyond Fitzpatrick: Scales that are
modifications of the Fitzpatric skin type
system

Due to the shortcomings of FST classification,
numerous modifications have been developed.
Sharma et al adapted the FST for use in Indian
populations by expanding the questionnaire to
include factors such as eye color, hair color, and
unexposed skin color.18 Holm-Schou et al estab-
lished a linear correlation between skin cancer
phototype and risk by separating questions about
burning and tanning tendencies.19 The authors
believed that this modification to the FST improved
the precision of quantifying skin cancer risks.19 The
Skin Color Ethnicity scale assists in the assessment of
various skin diseases and estimates the risks of
cosmetic procedures and medical therapies. This
modification refines and expands the original FSTs,
providing more precise insights into sunburn risk
and wrinkle grading in darker skin tones.21

Certain classifications primarily consider skin co-
lor, while others incorporate additional characteris-
tics such as dryness, oiliness, and coarseness.
Classifications for specific populationsdJapanese,
Korean, and Indiandhave also been devel-
oped.8,18,35 The Lancer Ethnicity Scale, the Fanous
Skin Classification, the GoldmanWorld Classification
Scale, and the Roberts Skin Type Classification
System were developed to predict the likelihood of
complications from and response to cosmetic pro-
cedures.10-12,16 These scales factor ancestry, race,
skin color, facial features, and history of hyperpig-
mentation and scarring into estimating the outcomes
of procedures such as laser resurfacing and chemical
peels.32,34,36 However, these scales have not been
widely applied and have limited applicability in
clinical practice and research settings. The Fanous
classification system is used during the perioperative
evaluation of a trichloroacetic acid chemical peel
application in lighter and darker skin patients.11

Fanous reported a complication rate of 5.9% using
this system to estimate risk.11

Color-based scales have demonstrated superiority
to interview-based classifications when spectropho-
tometric analyses were used as a reference.33

Generally, these scales are convenient and cost-
effective for clinical use.14 An example is the Taylor
Hyperpigmentation Scale that is comprised of 15
laminated cards, each with 10 gradations of skin
color that range from light to dark.13 Investigators
noted the scale’s usefulness and ease of use.13

However, significant intraindividual (P \ .0001)
and interindividual (P \ .0001) variability were
observed when measuring skin hue and hyperpig-
mentation.13 More recently, Dadzie et al introduced
the Eumelanin Human Skin Colour Scale, which
categorizes skin color into 5 quintiles based on
published melanin index values of indigenous pop-
ulations.20 The authors reported that a correspond-
ing color chart and validation studies are in
planning.20



GLOSSARY OF TERMS FOR THE PURPOSE OF THIS ARTICLE
d Ethnicity e Belonging to a population group made up of people who share a common cultural
background or descent. The OMB designates ethnicity as Hispanic/Latino or not Hispanic/Latino.5

d Race e Dynamic nonscientific concept that humans are divided into 5 distinct groups based on inherited
physical or behavioral differences. The OMB describes 5 minimum categories of race: White, Black or
African American, American Indian or Alaska Native, Asian, and Native Hawaiian or other Pacific
Islander.5

d Skin of color (SOC) e Skin of individuals of African, Latinx, Asian, Native Hawaiian, Pacific Islander, and
Indigenous descent.7

d Skin color e Visible skin pigmentation determined by the amount, type, and packaging of melanin
polymers produced by melanocytes and secreted into keratinocytes and absorption and scattering of light
from the dermis; visible skin pigmentation associated with absorption and scattering of light from the
dermis.7
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Finally, skin classification systems have little
standardization regarding which areas of skin are
included in the assessment. However, it should be
noted that the optimal location for skin measurement
depends on the clinical goals: evaluation should
occur at the area of interest for assessing improve-
ment or progression of pigmentation.

Objective noninvasive devices are not widely
available and are cost-prohibitive in routine clinical
practice.4 Table IV provides a snapshot of noninva-
sive objective measures used for investigating skin
color in the context of postinflammatory hyperpig-
mentation.36-40 A systematic review found that
commercially available colorimeters demonstrated
good inter/intraobserver reliability for color
(4 studies; intraobserver reliability ranged from 0.84
to 0.99, and interobserver reliability ranged from 0.54
to 0.99), with consistent results across devices;
however, colorimetric and spectrophometric ana-
lyses require validated and universal methodologies
including illuminants, measurement systems, and
measurement methodologies to allow for study to
study evaluation and comparison.38,40 Notably, mea-
sures that depend on digital imaging are significantly
affected by lighting quality and operator expertise.38

RELEVANCE TO CLINICAL PRACTICE AND
RESEARCH

Disease characteristics and clinical outcomes may
vary between patients with lightly versus darkly
pigmented skin. For example, erythema is more
difficult to detect in individuals with darker skin
tones, which may lead to the underestimation of
disease severity and inadequate treatment.
Simmons-O’Brien et al found that moderate to severe
facial erythema in patients with SOC was not visible
in clinical grading.41 Bosma et al found differences in
the clinical presentation of atopic dermatitis for
patients with light skin (defined as Fitzpatrick types
I-III) vs those with dark skin (types IV-VI).42

Compared to lighter skin patients, patients with
darker skin had higher eczema area severity index
scores at baseline (P = .009) and were more likely to
have follicular eczema (P\.001).42 Furthermore, the
authors speculated that differences in skin type ‘‘may
influence treatment effectiveness,’’ with greater im-
provements observed in dark-skinned patients after
dupilumab treatment but not after methotrexate or
cyclosporine.42 In a retrospective study, Cole et al
reported differences in bullous pemphigoid disease
activity index scores based on self-identified race
and investigator-assigned Fitzpatrick skin type.43

Compared to White patients, Black patients were
found to have significantly higher levels of anti-
VP180 IgG (71.9 [75.5] for Black patients vs 37.9 [49.1]
for White patients) and anti-bullous pemphigoid 230
IgG (45.6 [59.0] vs 16.9 [31.2]) and peripheral
eosinophil counts (1136.1 [1959.8] vs 281.1 [320.4],
P = .001).43 Disease activity did not significantly
differ between Black and White patients, but lower
urticaria/erythema scores in the former may explain
this observation.43 Disease severity indices which
include erythema may have the potential to influ-
ence severity scores. However, Zhao et al found that
the presence of erythema did not affect the interrater
and intrarater reliability of eczema area severity
index scores in patients with SOC.44

Dermatology clinical trials have poor representa-
tion of minoritized patient populations.45 In 2020,
Reddy et al identified 62 phase 3 psoriasis clinical
trials that included data on race and ethnicity; among
these, almost 86% of study participants wereWhite.46

For hidradenitis suppurativa, which disproportion-
ately affects Black/African Americans, just 14.0% of
recent phase 2 and 3 trial participants were of African
descent, even when the trials were conducted in
areas with diverse populations.47 In contrast,
Charrow et al found representation similar to the



Table II. Skin classification systems

Scale, y Description of scale Purpose Comments

Von Luschan Chromatic
Scale, 1908

d Opaque glass tile scale:
lightest score of 1 to the
darkest score of 36

d To assesses skin color d Variation in color perception
of glass tiles

Kawada Skin
Classification for
Japanese Individuals,
19868

d Three skin types: I (always
burn and rarely tan), II
(moderately burn and
moderately tan), and III
(never burn and always tan)

d To describe Japanese skin
types’ sensitivity and
response to UV light, sun-
burn, and tanning

d Limited to Japanese
population

d Limited validation studies

Fitzpatrick Skin Type,
1975, 19889

d Questionnaire based on ge-
netic predisposition, sun
exposure reaction, and tan-
ning habits

d Six skin types: I (never tans,
always burns; extremely fair
skin), II (occasionally tans,
usually burns; fair skin), III
(often tans, sometimes burns;
medium skin), IV (always
tans, never burns; olive skin),
V (never burns; dark brown
skin), and VI (never burns;
black skin)

d Initially developed to esti-
mate correct PUVA dosage
for psoriasis patients

d Later used to describe skin
color, predict skin cancer risk,
and predict response/compli-
cations to various dermato-
logic procedures

d Widely used, convenient, and
easy to administer.

d Difficulty in understanding of
subjective terms of burning
and tanning reported in
certain populations

d Inconsistent correlation with
MED

d Skin types IV-V based on skin
color rather than UV
response

Lancer Ethnicity Scale,
199810

d Five skin types based on
ancestral background: 1-2
(European), 3 (North Amer-
ican or European), 4 (Latin/
Central/South American or
Asian or African), and 5
(African)

d To determine likelihood of
complications after cosmetic
procedures

d Categorizes groups based on
race

d Limited validation studies

Fanous Classification,
200211

d Six racial and ethnic cate-
gories: Nordic, European,
Mediterranean, Indo-
Pakistanis, Africans, and
Asians

d Skin is categorized based on
its texture and degree of
pigmentation

d To predict response and risks
to cosmetic procedures

d Limitations: categorizes
groups based on race and
places a higher value on
European groups

d Strengths: predictive valida-
tion study to support use in
Trichloroacetic acid peel
(jama plastic surg ref )

Goldman World
Classification of Skin
Types, 200212

d Multiple factors describe skin
types: skin color, response to
burning/tanning, and postin-
flammatory
hyperpigmentation

d Predicts melanocyte
response to laser, surgical, or
chemical injury

Taylor
Hyperpigmentation
Scale, 200513

d Visual color scale
d Fifteen cards each with 10
bands of increasingly darker
gradations of skin hue

d Estimates baseline pigmen-
tation and hyperpigmenta-
tion after therapy

d Inexpensive
d Investigators noted ease of
use.

d Significant intraindividual
and interindividual variability

d Limited validation data
Konishi Skin Tone Color
Scale, 200714

d Plastic color bar with 5 hue
bars, 19 color values attached
to each bar

d Based on Munsell’ color
space system

d Assesses normal skin color
and pigmented lesions

d Inexpensive
d Training required to improve
accuracy

d Detected changes in V value
correlated with overall physi-
cian assessment

Continued
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Table II. Cont’d

Scale, y Description of scale Purpose Comments

Baumann Skin Type,
200815

d Sixteen skin types based on 4
parameters: hydration, skin
sensitivity, pigmentation,
and elasticity

d To create personalized skin
care recommendations

Roberts Skin Type
Classification System,
200816

d Four parameters: phototype,
photoaging, hyperpigmenta-
tion, and scarring propensity

d Classification scales used:
Fitzpatrick Phototype, Rob-
erts Hyperpigmentation, Glo-
gau, and Roberts Scarring

d To predict response to insult,
injury, and inflammation

d To determine the effective-
ness/risks of treatments

d Validation testing not
performed

Color Bar Tool for Skin
Type Self-
identification, 201517

d Six color bars with increas-
ingly darker gradations of
skin hue

d Participants select the color
bar that most resembles their
skin

d Low cost
d Linear correlationwithmelanin
index (P\ 0.0001) and
modified Fitzpatrick
questionnaire (P\.04)

d Participant cultural biases
may affect color selection

Modified Fitzpatrick Skin
Type, 201818

d Expansion of 3 Fitzpatrick
questionnaire items (eye
color, natural hair color, and
color of unexposed skin);
items on tanning habits
removed

d Modified for use in Indian
population

d To assess phototype, skin
color, and propensity to
burn/tan in Indian skin types

d Limited population; requires
validation in more diverse
setting

Skin Cancer Phototype
Scale, 201919

d Based on FST but includes
separate questions for ery-
thema and pigmentation

d To predict skin cancer risk d Retrospective data in limited
population; findings may not
be generalizable

d Known group validity
d Concurrent validity

Dadzie Eumelanin
Human Skin Colour
Scale, 202220

d Eumelanin scale based on MI;
groups skin color into 5 cat-
egories: low (MI\ 25), low
intermediate (MI 25 to\50),
intermediate (MI 50 to\75),
intermediate high (MI 75 to
\100), and high (MI 100 and
greater)

d To provide complete range
of human constitutive skin
color

d To describe human skin color
in equitable manner

d Development of correspond-
ing color chart in progress

d Validation studies are
planned

The Skin Color Ethnicity
Scale, 202321

d Modification and expansion
of Fitzpatrick Scale’s 4 pa-
rameters: racial and ethnic
homeland, aging, scarring
and hyperpigmentation, and
colorimetry.

d Skin types I, II, III, IVA and B,
VA and B, and VI.

d Inclusive scale to assist in
assessment of skin disease
and estimate risk of cosmetic
procedures and medical
therapies

d Validation studies are
planned

FST, Fitzpatrick skin phototype; MED, minimal erythema dose; MI, melanin index; PUVA, psoralen plus ultraviolet A light; TCA, trichloroacetic

acid.
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general population in racial and ethnic groups in
trials of acne, vitiligo, and atopic dermatitis.25

Akintilo et al’s study analyzing the demographics
of cosmetic clinical trials found that 74.9% of
subjects were White in industry-sponsored studies
compared to 38.0% in nonindustry-sponsored trials
(P = .0012).48 These authors also noted that many
protocols of cosmetic trials targeted White-centric
treatment goals that may not be well suited to
individuals with darker skin.48 As work is ongoing
to improve data reporting and broaden representa-
tion of research participants, it is critical to move



Table III. Color scales used outside of dermatology

Scale, y Description of scale Purpose Comments

MartineMassey New
Immigrant Survey
(NIS) Skin Color
Scale, 200322

d Animated skin tone scale:
lightest score of 0 to the
darkest score of 10

d Assesses skin color
d Helps detect
immigrant discrimination
based on skin color

d Inconsistent skin tone
assessment results

d Used outside of dermatologic
settings

PERLA Color Palette,
2008*

d Skin color palette: lightest
score of 1 to the darkest
score of 11

d Used in surveys exploring
racial discrimination and at-
titudes in Latin America

d Not used in dermatologic
settings

Monk Skin Tone Scale,
2022y

d Shade scale: lightest score of
0 to the darkest score of 10

d Trains facial recognition arti-
ficial intelligence programs

PERLA, Project on Ethnicity and Race in Latin America.

*PERLA (Project on Ethnicity and Race in Latin America). Accessed at https://perla.soc.ucsb.edu/about-perla.
yMonk EP Jr The Monk Skin Tone Scale. Accessed at https://osf.io/preprints/socarxiv/pdf4c/.
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beyond racial and ethnic categories to include vari-
ables that can provide better insight into the biolog-
ical behavior of skin.

LOOKING AHEAD
Developing a validated skin classification instru-

ment is a challenging but critical next step toward
eliminating the improper use of race and Fitzpatrick
skin types in dermatology. Currently, most skin
classification instruments lack high-quality validation
data to support their use. The Harmonizing Outcome
Measures for Eczema initiative is a model of how
stakeholders can successfully standardize outcome
measures in atopic dermatitis.49 Harmonizing
Outcome Measures for Eczema provides a structured
approach to identifying key disease-based domains
and corresponding measurement tools and to deter-
mining if current or new instruments should be
validated.49 Although not disease-focused, a similar
consensus-driven process can be used to identify and
validate the essential parameters for a skin classifi-
cation tool. Similar to the Harmonizing Outcome
Measures for Eczema working groups, a consensus
group should include a broad range of international
stakeholders, including dermatologists, researchers,
experts, dermatology society leadership, methodol-
ogists, patient advocates, clinical trialists, regulatory
authorities, health policy experts, and pharmaceu-
tical company representatives.

In the interim, educational efforts should aid
dermatologists and nondermatologists in under-
standing the nuances of assessing differences in
disease presentation between light and dark skin.
We encourage researchers to look beyond
Fitzpatrick skin types for participant classification
in dermatologic studies; measures of skin color could
potentially provide more compelling data and
should be guided by the study design.
Furthermore, it is crucial to critically evaluate clinical
trial protocols to ensure they are designed to recruit
diverse participants and include clinically meaning-
ful endpoints (ie, hyperpigmentation) that are rele-
vant across different patient cohorts.

At present, and perhaps even in the future, there
may not be a single instrument that meets all needs.
The terminology used to describe race, ethnicity, and
skin type is a current limitation of the evidence.
While it is evident that there is more to skin
classification than just color, how pigmentation,
genetic ancestry, social and environmental factors,
and other cutaneous characteristics intersect to in-
fluence disease outcomes is not fully known. In the
future, research studies may rely primarily on objec-
tive measures, particularly if artificial intelligence
technologies become more inclusive and robust.
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Table IV. Objective skin color measurement devices

Technique What is assessed Clinical application Comments

UV light photography Epidermal melanin d Visualization of epidermal
pigment

d Limited utility in clinical
settings

Cross-polarized light
photography

Reduces reflection allowing
for visualization of deeper
cutaneous structures

d Used to assess changes in
pigmentation and erythema.

d Used as a complement
to standard photography

d Reduces ability to accurately
distinguish lesion
morphology

d Increased color contrast
improves visualization of
inflammation erythema in
darker skin37

Tristimulus colorimetry Melanin indices, erythema,
and tanning ability

d Quantification of pigmenta-
tion and erythema

d Assess bruising and scarring
d Monitor and assess efficacy
of treatment

d Reproducibility and accuracy
influenced by individual,
environmental, and/or device
related factors38

Diffuse reflectance
spectroscopy

Melanin and vasculature d Quantification of pigmenta-
tion and erythema

d Limited utility in clinical
settings

Hyperspectral imaging Melanin and vasculature d Quantification of pigmenta-
tion and erythema

d Limited utility in clinical
settings

Reflectance confocal
microscopy

High resolution in vivo analysis
of skin structures-
approaching accuracy of
histology

d Visualization of pigmentation
d Detection of melanocytic and
nonmelanocytic neoplasms
and vasculature in superficial
dermis

d Cost
d Four-6 mo of training needed
to achieve diagnostic
accuracy

d Decreased resolution in mid
to deep dermis.

d Structural elements are
difficult to elucidate in lighter
skin types (ie, basal keratino-
cytes and dermal papillary
rings)39

Tristimulus colorimetry
with L*a*b* color
system

Melanin, erythema, skin color d Quantification of pigmenta-
tion and erythema

d Limited utility in clinical
settings

Narrow band reflectance
spectrophotometry

Measures erythema and
melanin indices, skin color

d Quantification of pigmenta-
tion and erythema

d Monitor and assess efficacy
of treatment

d Increase cost limited utility in
clinical settings

d Time consuming: must
obtain the average of
multiple readings

d Limited ability to differen-
tiate metameric colors

d Reproducibility and accuracy
influenced by individual,
environmental, and/or device
related factors40

Adapted from Silpa-Archa et al and Langeveld et al.36,38
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