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To the editor:  Atopic dermatitis (AD) profoundly impacts quality of life due to unrelenting pruritus, 1 

sleep disturbance, infections, and stigma.1,2 Treatment options are limited.  Telemedicine-enabled, 2 

decentralized clinical trials (DCTs) may accelerate clinical trials and bring new treatments to market 3 

faster.3 To use these tools with confidence, it is important to ensure that telemedicine-based clinical 4 

outcome assessments (COAs) are scientifically reliable in comparison to conventional in-person 5 

assessments.   6 

 7 

This reliability study evaluated levels of agreement between assessment of AD in-person and via digital 8 

photographs.  Enrollment was open to participants age 13 and older.  Patients presented to one of two 9 

dermatology clinics in Los Angeles.  AD severity was scored using body surface area (BSA), eczema area 10 

and severity index (EASI), investigator global assessment (IGA) and scoring atopic dermatitis 11 

(SCORAD) scales. During their in-person visit, patients completed pruritus and sleeplessness visual 12 

analog scales (VAS) on paper and on a mobile application in a teledermatology platform called NORA® 13 

(Network-Oriented Research Assistant).  Immediately following the in-person assessment, a clinical 14 

research coordinator captured a standardized set of full-body digital photographs using the NORA® 
15 

mobile application on an iPhone SE.  After a minimum of 14 days, the dermatology rater who scored the 16 

patient in-person reviewed and scored the photographs stored in NORA®.  A total of six different raters 17 

were used in the study.  Given the 0-100 scale range of BSA, the complexity of EASI and SCORAD 18 

systems, and the number of patients typically scored per day, the 2-week intervening period was deemed 19 

sufficient to minimize recall bias. 20 

 21 

Seventy patients, 56 [80%] female and 14 [20%] male with a mean [SD] age of 37 [15] years were 22 

enrolled.  To evaluate agreement between in-person and photographic AD assessments, intraclass 23 

correlation coefficients (ICC) and corresponding 95% confidence intervals were calculated (Table 1).  An 24 

ICC of 0.9 or greater indicates excellent agreement; 0.75 to 0.90 indicates good agreement; 0.5 to 0.75 25 

indicates moderate agreement; less than 0.5 indicates poor agreement.4 The ICC for EASI (0.95), 26 
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SCORAD (0.92), and BSA (0.94) indicated excellent agreement.  The ICC for IGA (0.82) indicated good 27 

agreement.  Excellent agreement was found between paper and electronic VAS pruritus and sleeplessness 28 

scores reported by patients (ICC = 0.94).  Because IGA is a discrete variable ranging from 0-4, we also 29 

evaluated IGA via percent perfect agreement.  Perfect agreement was observed between photograph and 30 

in-person assessments for 73% of patients (weighted Kappa = 0.70 [0.58, 0.83].  The absolute difference 31 

in score between the photograph and in-person assessment was never greater than 1; 16% of patients 32 

scored higher by photograph assessment and 11% of patients scored higher in-person. 33 

 34 

This study demonstrates that AD, a chronic condition with high physical and psychosocial burden, can be 35 

reliably assessed via digital photographs using commonly administered scoring systems.  Future studies 36 

will address any inter- and intra-rater variabilities associated with photograph-based assessments.  The 37 

results herein support the continued development of COAs that leverage telemedicine-based 38 

methodologies, which will facilitate DCTs that accelerate trial completion, reduce barriers to enrollment, 39 

and help bring new treatments to market faster.9   40 
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Abbreviation and Acronym List  

AD – Atopic Dermatitis 

DCTs – Decentralized Clinical Trials 

COAs – Clinical Outcome Assessments 

BSA – Body Surface Area 

EASI – Eczema Area and Severity Index 

IGA – Investigator Global Assessment 

SCORAD – SCORing Atopic Dermatitis 

VAS – Visual Analog Scale 

NORA – Network Oriented Research Assistant 

ICC – Intraclass Correlation Coefficient 
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Table 1 
In-person versus photograph-based atopic dermatitis severity scores 

 N Mean SD Min Max  ICC [95% CI] 

EASI        

In -person 70 10.78 12.58 0.3 57.0  0.95 [0.91, 0.98] 

Photo 70 10.34 11.05 0.1 44.9   

SCORAD        

In-person 69 41.49 17.56 9.1 91.2  0.92 [0.84, 0.97] 

Photo 69 41.11 17.38 9.1 83.4   

IGA 70       

In-person 70 2.51 0.88 1 4  0.82 [0.72, 0.90] 

Photo 70 2.56 0.85 1 4   

BSA        

In-person 70 22.67 25.16 1.0 98.0  0.94 [0.89, 0.97] 

Photo 70 20.86 23.39 1.0 98.0   

 

 

 


