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Background: Patient self-assessment is a potential tool in clinical practice to obtain subjective information of acne severity also in
clinical trials to assess the general population in research and epidemiologic studies. The patient self-evaluation of acne severity has
not yet been developed in Thailand.

Objective: We aimed to validate an acne severity grading self-assessment suitable for the Thai population.

Methods: A pilot study was conducted in 77 volunteers with acne lesions. We developed the Thai Global Evaluation Acne Scale
(TGEA) and Thai Global Acne Grading System (TGAGS) by translating and adapting the original version. Patient self-assessment of
acne severity was performed in two rounds. A training session about acne was provided to all participants lesions before starting
the second round. Reliability between the self-assessment and clinician assessment of acne severity was statistically assessed.
Results: For TGEA, 48.05% participants rated their acne severity corresponded with the clinicians (Cohen’s kappa coefficient, kappa
= 0.26). After receiving the training, 79.22% subjects responded their acne severity corresponded with the clinicians (kappa = 0.66).
For TGAGS, 77.92% patients who answered their acne severity corresponded with the clinicians (kappa = 0.52). After receiving the
training, 94.80% participants responded their acne severity corresponded with the clinicians (kappa = 0.89). For raw score of the
TGAGS, the intraclass correlation coefficient (ICC) during the self-assessment of acne severity compared to the clinician assessments
was 0.54 and it increased to 0.79 after the training.

Conclusion: Due to the almost perfect reliability, we suggested that TGAGS is a reliable subjective self-assessment of acne severity
suitable for the Thai population. The training is essential in enhancing the reliability of this instrument. Our study’s findings can
facilitate clinical practice and research studies.
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Introduction

Acne vulgaris (acne) is a common dermatological disorder in young children that frequently persists throughout
adulthood. It is estimated that acne affects 9.4% of the world’s population, making its prevalence the eighth highest
worldwide.! The pathogenesis of acne is multifactorial including multiple causes, both intrinsic and extrinsic. The
primary causes consist of follicular hyperkeratosis and excessive sebum production. Genetic factors also play
a significant role, with approximately 50% of adult acne patients having confirmed cases of acne in their first-degree
family. This genetic connection in acne development is further supported by cytogenetic studies. Additionally,
Cutibacterium acnes, superinfection with co-infections with Staphylococcus aureus, and the presence of lipophilic yeasts
(Malassezia furfur) also play role in the occurrence of acne.? The prevalence of acne varies in different countries and
ethnicities.® In Thailand, acne is one of the most prevalent diseases, affecting 65% of adolescents.* This condition has
been significantly associated with negative psychosocial consequences, such as poor self-image, depression, and anxiety.’
Standardization of an acne severity grading system is important in clinical practice because the severity of acne is the
most essential factor that influences treatment selection and assessment of treatment response. Grading of acne is also
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important for clinical, epidemiology and research studies that assess the general population. Generally, an ideal acne
grading system should be simple, accurate and allows a quick assessment. Currently, there are many acne grading
systems that broadly classify acne based on lesion counting and global assessment however there is no universally
accepted acne grading system. Lesion counting is an impractical method because it is tedious, time-consuming and
dependent on many variables, such as evaluators’ visual capacity. Global assessment is less time-consuming and
recommended in systematic reviews to establish a consistency in clinical practice, clinical trials, and epidemiological
surveys because of its simplicity, reproducibility, and good reliability for assessing acne. Additionally, it can distinguish
the various clinical manifestations of acne, including the concentration, distribution, size, and signs of inflammation,
which cannot be detected by lesion counting.®® Thus, we believe that the global assessment is superior to lesion counting
in terms of the clinical representation of acne severity, which is why it was chosen as the basis for our study.
Interestingly, a previous study demonstrated that training the evaluators was essential to significantly increase the
reliability of the evaluation of lesion counting and the global assessment.”

Estimation of acne severity in the community is very challenging since it is difficult to explore the insight of the
general population. Patient self-assessment is useful in clinical practice to obtain subjective information of acne severity
before and during follow-up after acne treatment. In particularly now, during and after the coronavirus disease-19
pandemic telemedicine has become an effective option however there are limitations to virtual and photographic
examination.'® Accurate self-assessment by patients could thus help in teledermatology management and follow-up.
Self-reported acne severity may also be a potential tool in clinical trials and epidemiologic studies involving large
number of subjects. Yet this type of instrument for patient self-evaluation of acne has not yet been developed, especially
in Thailand. Therefore, we first aimed to validate an acne severity grading self-assessment suitable for the Thai
population. Our secondary objective was to evaluate the benefits of training in improving the accuracy of this instrument.

Materials and Methods

For this cross-sectional study, a sample of university students from Mahidol University which is a government university
located in central Bangkok, the capital of Thailand. Subjects were recruited on a voluntary basis. Our study was a pilot
study, so the sample size was set at 50 subjects. Subjects provided written informed consent before enrollment. The study
protocol was approved by the Mahidol University Institutional Review Board for Ethics in Human Research
(MURA2016/822). We developed the Thai version of the acne severity grading self-assessments by translating and
adapting the original version.'""'? After reviewing the literature for available global assessments of grading acne severity
we selected two apparently superior acne severity grading assessments: The Global Evaluation Acne Scale (GEA)'"'?
and Global Acne Grading System (GAGS).'*!'* (Table 1 and Table 2) The Global Evaluation Acne Scale (GEA)'""'* was
translated using a forward-backward technique with permission from an original author (Brigitte Dréno MD, PhD). The
Global Acne Grading System (GAGS)]Z’]4 was also translated using a forward-backward technique with permission from
an original publisher (John Wiley and Sons, Inc.). The translation process was conducted by the authors in collaboration
with linguists from the Translation and Interpretation Center, Faculty of Liberal Arts, Mahidol University (TICLA).

In brief, two Thai translations of the original English version of the assessments were performed by two independent
dermatologists. The translators compared both translations and formulated a consensus. Backward translation of the consensus
version to the English version was performed by two independent native English speakers who were blinded to the original
assessments. The backward translated assessments were reviewed for consistency with the original assessments by both
dermatologists and the translators. If the backtranslations reflected any discrepancies in the meaning of the original English
versions, the assessments were returned to the translators for further revisions. Then, to increase the suitability of the subjective
self-assessment for the Thai population, minor adaptations with inalterability of the original meaning were performed by the
authors. The Thai version of the GEA (TGEA) and Thai version of the GAGS (TGAGS) were finalized (Tables 3, 4 and Figure 1)

Both of the Thai acne severity grading methods: TGEA and TGAGS were then further validated in participants with
acne lesions. Subjects performed both self-grading methods in two rounds which were timed. During each round, the
participants were asked to evaluate their acne severity by themselves using the TGEA and TGAGS in random sequencing
of assessment methods. After completing the first round, participants were asked to rate the difficulty/ease of completing
the TGEA and TGAGS. The scores were rated in a range from 0 to 10, where 0 indicated the most difficult and 10
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Table | Global Acne Assessment Scale (GEA)

Score Severity Description
0 Clear, No lesions ® Residual pigmentation
® Erythema
| Almost clear, almost no lesions ® A few scattered open or closed comedones and

® Very few papules

2 Mild ® Easily recognizable
® |nvolve less than half of the face

A few open or closed comedones and
® A few papules and pustules

3 Moderate Involve more than half of the face
Many open or closed comedones

Many papules and pustules

May be seen one nodule

4 Severe Involve entire face
Many open or closed comedones

Many papules and pustules and

Rare nodules

5 Very severe ® Highly inflammatory acne covering the face

® Presence of nodules

Note: Adapted from Dreno B, Poli F, Pawin H, et al. Development and evaluation of a global acne severity scale (GEA Scale) suitable for
France and Europe. | Eur Acad Dermatol Venereol. 201 1;25(1):43—48. Journal of the European Academy of Dermatology and Venereology ©
2010 European Academy of Dermatology and Venereology. No claim to original US government works."!

Table 2 Global Acne Grading System (GAGS)

Location Factor Grade
Forehead 2 No lesions = 0 Factor x Grade = local score
2> | comedone= | All local score= GAGS
Right cheek 2
2 | papule =2 ® 0 = None
Left cheek 2 2 | pustule= 3 ® |-18 = Mild
2| nodule= 4 ® |9-30 = Moderate
Nose ! ® 3|-38 = Severe
Chin | ® >39= Very severe
Chest and upp®r back | 3

Note: Adapted with permission from Doshi A, Zaheer A, Stiller M). A comparison of current acne grading systems and
proposal of a novel system. Int ] Dermatol. |997;36(6):4|6—4|8.I2

indicated the easiest. After the first round of assessment, to minimize any recall that could affect the second round
subjects were required to have a 30-minute rest interval period between each round. After the rest period before starting
the second round, all participants received training about basic knowledge of acne and the different types of acne lesions.
The sessions were conducted for approximately 15 minutes in small group interactive teaching (1-5 persons/class) with
both lecture and illustrations. Then, the second self-grading of acne severity was performed as described for the first
round. After both rounds of self-assessment by participants were complete, one designated dermatologist performed
clinical assessment of acne severity using the TGEA and TGAGS to further validate the reliability between the subjects’
self-assessment and clinician assessment of acne severity using the TGEA and TGAGS.
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Table 3 Thai Global Acne Assessment Scale (TGEA)

SEAUATIUL A1asuny
0 1ould, ifisasulsa ananusasdAnlnfiuassaauasiiidaag
| iavaufiowld,ifovas lifisas1sa fFaeduridavzaiillansyatuagidnian uas

Fdn (@urrdudnat < 5 fadwns) Iurudasuin

2 1danay uaainlene

fFnsranagiaonitndiuaslumin
fifraasurillandaiilladuiuan was

fdwan (durgudnany < 5 Jadwns) Suiuas uas
fifavnuavduiudan

3 Uunany fignszangagiiuaisuaslumin
fidaasuriilanianiiadiuiuuin

AFWNEN (FurIgudna1 < 5 JaAwns) IIUNIN Las
AN UDITIUIUNIN

2nawudi v (dungudnan 2 5 Jadwas) | e

4 ULV fifnszansagiialumin

fifraasurnlanianiila

N llsadiaan (duriduinaty < 5 Jaduns) uax
fifnuasdiuunin

wazlidasidminvgl (dukdudnany = 0.5 Taawuns)

5 FULSININ Franduatinvuninlumin uax
a8 lugl (durigudnany = 5 fadwnsg)

Note: See Table | for English translation. Translated with permission from Dreno B, Poli F, Pawin H, et al. Development and evaluation of a global
acne severity scale (GEA Scale) suitable for France and Europe. | Eur Acad Dermatol Venereol. 201 1;25(1):43—48. Journal of the European Academy of
Dermatology and Venereology © 2010 European Academy of Dermatology anad Venereology. No claim to original US government works."'

Table 4 Thai Global Acne Grading System (TGAGS)

SEAUALILUUED FALNUY AzlluuFLAasaILULY (Seeu ATUUUTINNAFAWAUY
(iada) AzUUED x 1ade)
hifisasTsm; Aazuuu = 0 I viiwn (2)

fifaasiu 2 | a; Aziuu = |
/8N (Hurgudnate < 5 uu) 2 |
im; Aziluu = 2 Il wAnge (2)
fFwimuay; eziuu 2 | 1l =3

&7 Ing) (Furgudnany 25 uu) 2 |
uim; Aziluu = 4 Va1 (1)
Y. = Nadns

Il wAne (2)

IV ayn (1)

VI anuazyias
Amun (3)

SEAUATULUUAIINTULTIED
TGAGS

- AzluL 0 Aa LT

- ASLLUU [-18 AaRI5uLLsY
1andas

- Azluw 19-30 Aadn
Fuisalunan

- AzLuw 31-38 Aad)
FULTITULT

- ATULUL > 39 AaFIqULLS
UFUUFININ

Note: See Table 2 for English translation. Translated with permission from Doshi A, Zaheer A, Stiller MJ. A comparison of current acne grading systems
and proposal of a novel system. Int | Dermatol. 1997;36(6):416—418.'2
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Figure | The six (I-VI) locations of Thai Global Acne Grading System (TGAGS).

Statistical Analysis

Descriptive statistics were computed for demographic characteristics. Reliability between the patient self-assessment and
clinician assessment of acne severity was assessed by calculating the Cohen kappa coefficient (kappa) and intraclass
correlation coefficient (ICC).

Cohen kappa coefficient (kappa) is a form of correlation coefficient used to test interrater reliability for nominal and
categorical data. The kappa is range from —1 to +1 which <0 as indicating no agreement, 0.01-0.20 as none to slight,
0.21-0.40 as fair, 0.41-0.60 as moderate, 0.61-0.80 as substantial, and 0.81-1.00 as almost perfect agreement. While
accepting 0.40 to 0.60 as “moderate” may refer the lowest value (0.40) is adequate agreement.'>'®

Intraclass correlation coefficient (ICC) is one of the most common techniques often used to evaluate the reliabilities
for within-rater and between-rater of tools using continuous data research. ICC values approximating 1.0 indicate
excellent reliability, values more than 0.81 indicated almost perfect reliability, and values ranging from 0.61 to 0.80
represent substantial reliability.'”'®

Both TGEA and TGAGS score were categorical data, we assessed reliability between the self-assessment and
clinician assessment of acne severity by computing the kappa. Moreover, we tested the reliability between raw score
of TGAGS of the self-assessment and clinician assessment by using ICC.

Continuous variables were compared to determine statistical differences. Mann—Whitney U-test was used to estimate
the statistical significance difference of the duration of the TGEA assessment before and after the training session due to
their non-nominal distribution. Whereas the Student’s #-test to assess the statistical significance differences of the
duration of the assessment of the TGAGS and difficulty score before and after the training session due to their nominal
distribution. Statistical significance in these tests was set at p < 0.05. Data analysis was conducted using the statistical

program Stata (StataCorp. 2013. Stata Statistical Software: Release 13. College Station, TX: StataCorp LP).

Results

Initially, a minimum sample size of fifty subjects was set, but seventy-seven Thai university students with acne vulgaris
voluntarily enrolled. There were 56 (72.73%) women and 21 (27.27%) men, with an average age of 27.19 (£5.73) years.
Demographic data of the study population are shown in Table 5.
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TGEA

Thirty-seven (48.05%) participants who evaluated their acne severity had responses that corresponded to those of the
clinician (kappa = 0.26, 95% confidence interval [CI] 0.22—0.30). The median duration of the assessment was 27 (8-79)
seconds. The mean average difficulty score was 6.61 (£1.98). After receiving training, sixty-one (79.22%) participants
who rated their acne severity had responses that corresponded to those of the clinicians (kappa = 0.66, 95% CI 0.65—
0.71). The median duration of the assessment decreased to 13 (3—86) seconds (p < 0.001). The mean average difficulty

Table 5 Demographic Data

Variable

n=77

Age, mean (SD)

27.19 (+5.73)

Sex, n (%)

Male, 21 (27.27)
Female, 56 (72.73)

Residence, n (%)

Bangkok, 57 (74.03)
Other, 20 (25.97)

Education, n (%)

Bachelor’s degree, 42 (54.55)
Master’s degree, 27 (35.06)
Doctor’s degree, 8 (10.39)

Fitzpatrick skin type, n (%)

Type Ill, 60 (77.92)
Type IV, 17 (22.08)

score increased to 7.51 (£1.85) (p < 0.001; Tables 6, 7).

Table 6 Results of the Patient Self-Assessment Compared to the
Clinician Assessment

Assessment Agreement 95% CI
TGEA

- Before the training session Kappa=0.26 0.22-0.30
- After the training session Kappa=0.66 0.65-0.71
TGAGS

- Before the training session Kappa=0.52 0.40-0.57
- After the training session Kappa=0.89 0.88-0.92
TGAGS (raw score)

- Before the training session ICC=0.54 0.36-0.68
- After the training session ICC=0.79 0.69-0.86

Table 7 Time Used and Difficulty Score

Variable Before the Training Session | After the Training Session | p-value
Duration of the assessment (seconds)

- TGEA, median (min-max) 27 (8-79) 13 (3-86) <0.001
- TGAGS, mean (SD) 62.81 (£30.30) 31.48 (£15.70) <0.001
Difficulty score

- TGEA, mean (SD) 6.61 (£1.98) 7.51 (x1.85) <0.001
- TGAGS, mean (SD) 6.82 (£1.97) 7.97 (x1.56) <0.001
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TGAGS

Sixty (77.92%) participants who evaluated their acne severity had responses that corresponded to those of the clinicians (kappa =
0.52, 95% CI1 0.40-0.57). The mean average duration of the assessment was 62.81 (+30.30) seconds. The mean average difficulty
score was 6.82 (£1.97). After receiving the training, seventy-three (94.80%) participants who rated their acne severity had
responses that corresponded to the clinicians (kappa = 0.89, 95% CI 0.88-0.92). The mean average duration of the assessment
decreased to 31.48 (+15.70) seconds (p < 0.001). The mean average difficulty score increased to 7.97 (+1.56) (p < 0.001).
According to the raw score of the TGAGS, the ICC during the self-assessment of acne severity compared to that of the clinician
assessments was 0.54 (95% CI 0.36-0.68), and it increased to 0.79 (95% CI 0.69-0.86) after the training (Table 6 and Table 7).

Discussion

There are many different grading systems for the assessment of acne severity.'> The various grading systems have
different assessment methods emphasizing on two main methods: acne lesion counting and photographic standard
comparisons. Still, no grading system is yet considered to be the global standard. An ideal grading system should be
accurate, reliable, simple and quick to perform. Lesion counting although would provide the best results for objective
acne evaluation is tedious, while global grading scales would be more suitable in clinical settings, epidemiological and
clinical research. Subject self-assessment provided by the patient can be used to explore the severity of acne in the
general population. Another advantage of self-reporting is that the researcher can directly receive insight from the person
experiencing the symptoms. It is also useful to recruit and assess subjects in acne trials and research. However, self-
evaluation of acne severity has shown variable results.'® > Prior to this study there has been no data on self-reported
acne severity in Thailand.

The results from this study, in the validation of the acne severity grading self-assessment, poor to moderate reliability
of self-assessments was found in the first round because no specific educational training was given to the self-raters.
However, we demonstrated that increasing knowledge among the raters by a short period of training clearly helped in
reducing the discrepancies between subject self-assessment and the clinician assessment. Thus, after training sessions, the
TGEA was classified as having substantial agreement (kappa = 0.66). Whereas the TGAGS was classified as having
almost perfect agreement (kappa = 0.89). Assertion by the raw scores showed that after training the TGAGS also had
a strong agreement (ICC = 0.79) that represented an almost excellent agreement between the TGAGS patient’s self-
assessment and clinician’s assessment. Regarding the time duration required the for assessment, the TGEA and TGAGS
were performed quickly. Concerning the level of difficulty, participants reported that the TGEA and TGAGS were easy to
use. Several studies have shown a variable correlation of subjective self-assessed skin severity measures and clinician
assessed objective measures of acne severity.'® >’ Most authors mentioned that the self-evaluated method is an unreliable
approach to assessing the severity of dermatological conditions, as it has moderately poor agreement between self-
assessment and clinician assessed acne evaluations.'® > A prior study reported fair agreement of acne self-evaluation by
adolescents and adults compared to a dermatologist assessment, so the authors concluded that the self-evaluation of acne
was inaccurate and insufficient for clinical or research.'® Other previous reports have also described a low to moderate
agreement between self-diagnosed diseases and the clinicians’ diagnoses of acne, which showed a significantly lower
subjective prevalence than the actual prevalence.”*' On the contrary, our current study showed an almost excellent
reliability of the severity grading between subjects self-assessment and physicians. Such a finding was in accordance with
those of other validation studies in patients with acne.* 2’ A prior study mentioned that the self-assessment was
appropriate for determining the severity of acne.”® Multicenter research has demonstrated good agreement between
physician and patient global assessment of acne severity.”> A good correlation between subjective complaints and
objective signs of acne was found, indicating that the patient and the dermatologist agreed well on the severity grading
of acne.?® The high degree of concordance between patient self-assessment and clinician assessment in our study could
be explained by our providing training session for our subjects. However, our participants were university students. We
infer that both training and the degree of education are imperative to augment the accuracy of acne severity assessment.

Accordingly, a study validating the acne severity self-assessment showed that subjects’ experience and knowledge
about acne and the treatment of acne aided in increasing the agreement between the acne self-assessment and clinician
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assessment.'? Similarly, Lucky et al*® described the high variability between raters appears to be reduced by standardized
training, which supported our results in that training improved agreement between the raters. Moreover, they also
suggested the use of a template that divides the face into segments may help improve reliability of the assessment.
Anyhow, Tan et al® estimated reliability of acne lesion counting and global acne assessment by dermatologists, which
also found that training enhanced reliability in both lesion counts and global assessment. Furthermore, Hayashi et al
established an acne severity classification in Asian patients which is based on three different methods for grading,
including general impression of dermatologists, photograph-based estimation by independent experts, and grading by
lesion counting. They also found a higher reliability of the global assessment when assessors received training on all
three assessment procedures.”’ To the best of our knowledge, no patient training was provided in previous acne self-
assessment literatures. Our study is the first study which provided an educational training session for the subjects to
augment the reliability of self-reported assessment of acne severity. Therefore, based on our study results and those of
previous literatures, self-assessment may be a reliable tool for measuring the severity of acne, but additional training to
assure basic knowledge of acne is needed to increase the consistency between subjects’ and the clinician’s diagnosis.

The potential limitations of our study were the small sample size and the homogeneous population with similar
educational background and adult acne age group, which does not represent the entire acne-affected population. This may
limit the generalizability of the results to other research or clinical setting. Further studies are needed to validate the use
of this instrument in other patient groups.

Conclusion

In conclusion, the TGAG was superior to TGEA due to the almost perfect reliability between subjects’ and physician’s
assessments. Thus, we suggested that the Thai translated version of GAGS maybe a reliable patient self-assessment of
acne severity suitable for the Thai population. However, an educational training session is essential in enhancing the
reliability of this instrument to ensure optimal accuracy. Applying this tool to clinical practice; in both telemedicine and
onsite clinics, can help doctors gain insight of acne severity from the person experiencing acne and therapeutic response.
The Thai translated version of GAGS can be accurately utilized by experts and non-experts and thus should be useful in
epidemiological, community-based research and clinical trials as it is practical and low cost.
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