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Highlights 101 

What’s already known about this topic? Atopic dermatitis is a highly symptomatic disorder 102 

that can impact patients’ quality of life. 103 

What does this article add to our knowledge? Atopic dermatitis, particularly moderate-severe 104 

atopic dermatitis, was associated significantly lower health utility scores that were comparable to 105 

other debilitating diseases. 106 

How does this impact current management? These data provide important insight for 107 

prioritization of resource allocation and cost-effectiveness research for atopic dermatitis. 108 
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Abstract 109 

Background: The impact of atopic dermatitis (AD) on health related quality of life and health 110 

utility in the United States adult population is not well-established.  111 

 112 

Objectives: To determine the health utilities and quality of life adjusted years (QALYs) lost in 113 

adults with vs. without AD among the US population. 114 

Methods: A cross-sectional, population-based study of 3,495 adults was performed. AD was 115 

determined using modified UK Diagnostic Criteria for AD. AD severity was assessed using self-116 

reported global AD severity, Patient-Oriented Eczema Measure (POEM), Patient-Oriented 117 

Scoring AD (PO-SCORAD), PO-SCORAD-itch and sleep. SF-6D health utility scores and total 118 

QALY loss were assessed.  119 

 120 

Results: The mean [95% confidence interval] SF-6D score was lower in adults with AD 121 

compared to healthy adults (0.69 [0.68-0.70] vs. 0.79 [0.77-0.79]). In particular, moderate-severe 122 

AD (mean: 0.53-0.66) had similar or lower SF-6D scores than all other self-reported disorders 123 

examined, except autoimmune disorders. Adults with AD and atopic comorbidities had 124 

significantly lower SF-6D scores compared to those without atopic comorbidities. Among the 7 125 

disorders examined, AD was associated with higher total QALY loss than autoimmune disorders, 126 

diabetes, food allergy, and heart disease in both males and females. The largest QALY loss was 127 

for moderate AD in females and mild AD in males.  128 

 129 

Conclusion: Moderate-to-severe AD is associated with significant decrements of health utility in 130 

the US population. These data illustrate the heavy societal burden of moderate and severe AD 131 

and provide important insight for prioritization of resource allocation and cost-effectiveness 132 

research.  133 
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Introduction  134 

Atopic Dermatitis (AD) is a common inflammatory skin disease of adulthood, affecting 135 

approximately 7% of the United States population1, 2. AD is associated with a wide array of 136 

health related quality of life (HRQOL) impacts, including itch and skin pain, symptoms of 137 

anxiety and depression, impaired physical and social functioning1, 3-7. All of these can have a 138 

profound impact on the overall health of AD patients. Various assessments can be used to 139 

capture information about HRQOL impacts in order to determine disease-burden and therapeutic 140 

response in clinical trials and practice.  141 

HRQOL is an important factor in determining the overall health status of a population. 142 

Quality adjusted life years (QALYs) is a measure of health status that incorporates both quantity 143 

and quality of life. One QALY is equivalent to one year of life in perfect health. QALYs are 144 

fundamental to understanding the population-burden of disease and cost-effectiveness of disease 145 

treatment. QALYs are estimated using health utility weights, where one is equivalent to perfect 146 

health and zero is the worst possible state of health. However, little is known about the health 147 

utilities and QALY of AD in the US population. We hypothesized that AD is associated with 148 

significantly lower health utilities and higher QALY loss compared to those without AD. We 149 

also hypothesized that AD severity and comorbidities would be associated with even lower 150 

health utilities. In the present study, we sought to determine the health utilities and QALY lost in 151 

AD in the US population. 152 

153 
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Methods 154 

Data Source 155 

Data were obtained from the AD in America survey whose population was sampled from 156 

the long-standing GfK Knowledge Panel. The AD in America study was designed to examine 157 

multiple facets of the patient-burden, comorbidities and resource utilization of US adults with 158 

AD. The GfK Knowledge panel is the largest and oldest probability-based web panel in the US 159 

and contains between 40,000 to 50,000 adult panel members at any given time. The GfK web 160 

panel was initially constructed from a national address-based sample of households in the US 161 

who are recruited to join in and receive small incentives for participating in web surveys on a 162 

regular basis. This approach uses a single sampling frame via the Delivery Sequence File of the 163 

US Postal Service to provide a statistically valid representation of the US population as well as 164 

many difficult-to-survey populations. The GfK web panel also provides internet access to 165 

households without existing internet access. This web-based panel has been previously used in 166 

other large, epidemiological studies and has been shown to be representative of the US 167 

population8-10. The survey questionnaire and protocol were approved by the ICF Institutional 168 

Review Board. 169 

 170 

Study design 171 

This was a cross-sectional study involving a two-stage sampling process. Stage 1 was 172 

designed to determine the prevalence of AD in US adults. In this stage, an initial cross-sectional 173 

sample of 2,137 adults from the existing GfK Knowledge web panel was invited to participate in 174 

the survey. The focus of the survey was not disclosed in the invitation to members of the web 175 
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panel to avoid biasing participation based on respondent interest or disinterest in the subject. A 176 

total of 1,278 adults completed the survey (completion rate=60.2%). Although this sample 177 

provided a precise estimate of the prevalence of AD among the adult population, it did not yield 178 

a large enough sample of AD patients to investigate differences between different levels of 179 

disease severity. In stage 2, an additional sample of 8,217 adults from the GfK knowledge panel 180 

completed screening to identify and interview an additional group of adults with AD; 19.7% met 181 

UKWP criteria and were eligible for inclusion (completion rate=59.9%) (Supplemental Figure 182 

1). Using data from the US Census Bureau, sample weights were created that adjusted for age, 183 

gender, race, ethnicity, education level, census region, household income, home ownership status 184 

and metropolitan area using an iterative proportional fitting procedure. Sample weights were 185 

included in all analyses to allow for representative estimates of the US population. 186 

 187 

AD, AD severity and atopic comorbidities 188 

An adaptation of the United Kingdom Working Party (UKWP) criteria was selected by 189 

the AD in America advisory committee as the screening tool for patient eligibility11. This 190 

included all aspects of the UKWP criteria (having an itchy skin condition during the past 12 191 

months and 3 or more of the following: [1] history of skin crease involvement; [2] a personal 192 

history of asthma or hay fever; [3] a history of general dry skin during the past year; [4] onset 193 

under the age of two), except assessment of visible flexural eczema by a clinician was not 194 

performed. A sensitivity analysis was also performed using a definition of AD that allowed age 195 

of onset <18 years12. Self-reported lifetime history of asthma or hay fever, and 1-year history of 196 

food allergy were assessed.  197 
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Self-assessments of AD severity included the previously validated self-reported global 198 

AD severity question “Would you describe your atopic dermatitis or eczema as mild, moderate, 199 

or severe?” 13, as well as Patient-Oriented Scoring AD (PO-SCORAD) index [range: 0-103] and 200 

PO-SCORAD itch and sleep subscores [range: 0-10]14, and Patient-Oriented Eczema Measure 201 

(POEM) [7 questions; range: 0-28]15 These patient-reported outcomes were selected a priori 202 

based on their feasibility, being preferred measures by international consensus of the 203 

Harmonizing Outcome Measures in Eczema group16, 17 and/or previously being validated13, 16-18. 204 

Scores were divided into three categories (clear/almost-clear/mild, moderate, severe/very severe) 205 

using previously reported severity strata15, 19.  206 

 207 

SF-6D and QALY loss 208 

SF-12 Health Survey version 1.0 was used to assess health status (12 items, 8 domains, 4-209 

week recall period)20, 21. SF-6D is a preference-based single index measure for health that was 210 

derived from responses to the SF-12 using the Brazier scoring method and US population-based 211 

weights22. SF-6D scores range from 0.0 [worst health] to 1.0 [best health]. The six-point Likert 212 

scale for the mental health and vitality questions were converted to a five-point Likert scale 213 

using random reallocation of the response ‘a good bit of the time’ to either ‘some of the time’ or 214 

‘most of the time’. SF-6D responses were then given a preference-based utility tariff using the 215 

parsimonious consistent model and allows for estimation of quality adjusted life years (QALYs) 216 

due to morbidity.  217 

 218 

Statistical analyses  219 
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All data analyses and statistical processes were performed using SAS version 9.4 (SAS 220 

Institute) and included representative sample weights. Baseline respondent characteristics were 221 

determined. Weighted mean (95% confidence intervals) SF-6D scores were determined for AD, 222 

different strata of AD severity, atopic comorbidities, sex and/or age. Differences of SF-6D scores 223 

by the abovementioned groups were assessed using generalized linear models that included 224 

sample weights. Spearman correlations were used to compare SF-6D with PO-SCORAD, 225 

POEM, PO-SCORAD itch and sleep. Total QALY loss was estimated for mild, moderate and 226 

severe AD (determined by PO-SCORAD severity strata) and 6 other self-reported disorders 227 

assessed, and stratified by sex. A 2-sided P-value <0.05 was taken to indicate statistical 228 

significance for all estimates. 229 
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Results  230 

Respondent characteristics 231 

Overall, 3,495 adults were included in this study. Six hundred and two adults met AD 232 

criteria, resulting in a prevalence (95% CI) of AD of 7.39% (5.81-8.97%). Subjects with AD 233 

were 53.6% female and 71.9% Caucasian/white, with a mean ± std. dev. age of 52.0 ± 16.3 234 

years. The weighted mean [95% CI] PO-SCORAD was 27.5 [25.7-29.3] and POEM was 7.5 235 

[6.8-8.1].  236 

 237 

SF-6D scores in AD 238 

 Overall, the mean [95% CI] SF-6D score in adults with AD (0.69 [0.68-0.70]) was 239 

numerically lower than healthy adults (0.79 [0.77-0.79]), but higher than all other chronic 240 

disorders examined (Figure 1). In particular, moderate-severe AD had the same or lower SF-6D 241 

scores than all self-reported disorders, except autoimmune disorders. Among adults with AD, 242 

there were no significant differences of SF-6D scores by sex or age-quartile (P≥0.21).  243 

 244 

SF-6D scores in AD and atopic comorbidities 245 

 Adults with AD (0.69 [0.68-0.70] vs. 0.74 [0.73-0.75]), lifetime history of asthma (0.69 246 

[0.68-0.70] vs. 0.74 [0.74-0.75]) and 1-year history of food allergy (0.67 [0.65-0.69] vs. 0.73 247 

[0.72-0.74]) had significantly lower weighted mean [95% CI] SF-6D scores compared to those 248 

without these disorders (P<0.0001 for all) (Figure 2A). Whereas, SF-6D scores were similar 249 

between those with or without a lifetime history of hay fever (0.72 [0.71-0.73] vs. 0.73 [0.71-250 
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0.74], P=0.58). AD was associated with significantly lower SF-6D scores in adults both with and 251 

without asthma or hay fever, and in those with food allergy, but not in adults without food 252 

allergy.  253 

 254 

Relationship between AD severity and SF-6D scores 255 

SF-6D scores were moderately inversely correlated with PO-SCORAD (Spearman 256 

correlation; rho=-0.41), POEM (rho=-0.29), PO-SCORAD itch (rho=-0.28) and PO-SCORAD 257 

sleep (rho=-0.42) (P<0.0001 for all).  Since AD severity can be defined by different constructs, 258 

SF-6D scores were stratified by the lesional severity and extent (PO-SCORAD), frequency of 259 

symptoms (POEM) and intensity of itch (PO-SCORAD itch). Moderate-severe (Figure 3A) or 260 

severe (Figure 3B) scores for any one of these were associated with significantly lower SF-6D 261 

scores (P<0.0001). Concurrent moderate-severe or severe PO-SCORAD, POEM and/or PO-262 

SCORAD-itch were associated with even lower SF-6D scores compared with severe scores for 263 

only one or two of these assessments (P<0.0001).  264 

 There were also significant stepwise decreases of mean [95% CI] SF-6D scores severe 265 

(0.59 [0.54-0.64]) vs. moderate (0.64 [0.62-0.66]) vs. mild (0.73 [0.72-0.75]) self-reported global 266 

AD severity (P<0.0001 for all comparisons). Among adults with self-reported moderate-severe 267 

AD, there were significantly lower SF-6D scores in females vs. males (0.68 vs. 0.71, P=0.009), 268 

but no differences by age-quartile (P=0.16).  269 

Comorbid asthma or food allergy were associated with lower SF-6D scores at all levels of 270 

self-reported global AD severity (Figure 2B). Whereas, comorbid hay fever was only associated 271 

with lower SF-6D scores in moderate and severe AD. 272 
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 273 

QALY loss in AD 274 

Among the 7 disorders examined, the largest total QALY loss due to morbidity was for 275 

hypertension in males (188,301) and anxiety/depression in females (251,763). When defining 276 

AD using a criterion with age of onset <2 years, AD was associated with the second highest total 277 

QALY loss in both males (159,774) and females (238,605), which was even higher than self-278 

reported autoimmune disorders, diabetes, food allergy, and heart disease (Figure 4). The largest 279 

QALY loss was for moderate AD in females and mild AD in males. In a sensitivity analysis 280 

using a definition of AD allowing for age of onset<18 years of age, AD had the highest total 281 

QALY loss of all 7 disorders examined in males (201,805) and females (301,551), even higher 282 

than high blood pressure, owing to a combination of high burden and higher disease prevalence 283 

(9.1% [7.40-10.86%]).  284 
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Discussion 285 

Using a US population-based sample, we found that adults with AD, particularly 286 

moderate and severe AD, had significantly lower SF-6D health utility scores. SF-6D had 287 

stronger correlations with PO-SCORAD and PO-SCORAD sleep than POEM and PO-SCORAD 288 

itch. AD and comorbid atopic disease was associated with even lower SF-6D scores compared to 289 

those with AD alone. The mean SF-6D scores observed in this study for healthy adults are 290 

consistent with estimates from the general US population23. Further, mean SF-6D scores in 291 

respondents with severe AD (range from 0.53-0.66) were similar or lower than previously 292 

observed in other debilitating health disorders, e.g. epilepsy (0.67), scleroderma (0.61-0.64)24, 293 

systemic lupus erythematosus (0.64)25, moderate-severe psoriasis (0.739), psoriatic arthritis 294 

(0.65) and rheumatoid arthritis (0.53)26. These results indicate that moderate-severe AD is 295 

associated with substantial decrements of HRQOL and health utility that are comparable or 296 

worse than many other chronic health disorders. 297 

In addition, we found that AD was associated with more QALY loss than self-reported 298 

autoimmune disorders, diabetes, food allergy, and heart disease, owing to a combination of high 299 

prevalence and major HRQOL impact. Severe AD was associated with worse utility scores than 300 

mild or moderate AD, which were offset by a lower prevalence. Though, the greatest QALY loss 301 

in AD occurred from mild disease in males and moderate disease in males. Thus, mild and 302 

moderate AD still pose a societal burden and warrant both effective and cost-effective strategies 303 

for their prevention and treatment. Further, AD was associated with substantially lower utility 304 

scores among persons with atopic disease, i.e. asthma, hay fever and food allergy. Moreover, 305 

comorbid asthma or food allergy were associated with lower utility scores for all levels of AD 306 

severity. Interestingly, comorbid hay fever was associated with lower utility scores in persons 307 
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with moderate and severe AD, but higher utility scores in those with mild AD for unknown 308 

reasons. It may be that adults with mild AD who also have hay fever seek out allergy care and 309 

receive earlier treatment for their AD than those without hay fever. 310 

This study builds upon previous reports from the AD in America study that demonstrated 311 

significantly poorer skin-related QOL27, mental and physical function1, and higher rates of 312 

anxiety and depression, autoimmune and cardiovascular comorbidities28. This study 313 

demonstrates that AD, particularly moderate-severe AD, is associated with dramatically worse 314 

overall HRQOL with worse QOL impairment than previously observed in some of the most 315 

debilitating and even mortal disorders. The results have particular importance for resource 316 

allocation. First, they provide representative US population-based estimates for SF-6D health 317 

utility scores that can be used for cost-effectiveness analyses. Further, they indicate that AD 318 

poses a major public health burden with very high QALY loss owing to its high prevalence and 319 

burden. While most clinicians and epidemiologists are aware of the public health burden and 320 

costs of high blood pressure, few recognize the direct and indirect public health impact of AD. It 321 

appears that increased prioritization toward the study of AD epidemiology and resource 322 

utilization is warranted. 323 

SF-6D is a generic HRQOL assessment that includes seven domains: physical 324 

functioning, role participation, social functioning, bodily pain, mental health, and vitality. The 325 

marked decreases of SF-6D observed in moderate-severe AD illustrate the multidimensional 326 

impact of AD on these HRQOL domains. Many of these HRQOL impacts are secondary to 327 

chronic pruritus and may occur in other chronic pruritic disorders29-31. However, symptoms of 328 

pain, anxiety, depression, and limitations of physical and social functioning appear to be 329 

modifiable with adequate treatment in AD32-35. Thus, SF-6D may be a useful tool to assess 330 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
Page 15 of 22 

 

 

efficacy and cost-effectiveness of AD treatments. Of note, there are other commonly used health 331 

utility scores, including EuroQol EQ-5D and Health Utility Index. In general, all of these utilities 332 

have moderate to strong correlations with each other; though, each has its strenths and 333 

weaknesses 36. The validity of SF-6D and other health utilities in AD has not been established 334 

and is the subject of future research. 335 

The strengths of this study include being large-scaled and population-based with a 336 

diverse sample and sample weights that allow for generalization of results to the US population, 337 

use of multiple and well-validated assessments of AD severity. We used an adaptation of the 338 

extensively validated UKWP criteria11 to establish the diagnosis of AD. Thus, we believe that the 339 

case-definition of AD is valid. PO-SCORAD, POEM, and self-reported global AD severity have 340 

all been studied in AD patients and found to have overall good face validity, construct validity, 341 

internal consistency, reliability and/or responsiveness; POEM is the preferred assessment of AD 342 

symptoms for clinical trials by the Harmonizing Outcome Measures in Eczema group13, 37-52. 343 

However, this study has limitations. Diagnosis and severity classification were not verified by 344 

physical exam and may be subject to misclassification. The effects of past and present treatment 345 

on HRQOL and health utility were not assessed. While the focus of the survey was not disclosed 346 

in the survey invitation, response bias is possible. Unfortunately, data for non-respondents were 347 

not recorded to examine this possibility. Future studies are warranted to address these points. 348 

 In conclusion, AD, particularly moderate-severe AD, is associated with significant 349 

decrements of HRQOL and health utility in the US population. AD was associated with greater 350 

total QALY loss than a number of other common chronic illnesses, including autoimmune 351 

disease, diabetes, high blood pressure and heart disease. These data illustrate the heavy societal 352 
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burden of moderate and severe AD and provide important insight for prioritization of resource 353 

allocation and cost-effectiveness research.   354 
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Figure Legends 493 

Figure 1. Weighted mean (95% confidence intervals) SF-6D utility scores for United States 494 

adults with atopic dermatitis and other chronic disorders, and healthy adults without any chronic 495 

disorders.  496 

Figure 2. Combined effects of atopic comorbidities with (A) atopic dermatitis and (B) atopic 497 

dermatitis severity on weighted mean SF-6D utility scores. 498 

Figure 3. Associations of SF-6D with combined severity of atopic dermatitis signs and 499 

symptoms and itch. Combined effects of having no (0), some (1-2) or all (3) (A) moderate-500 

severe or (B) severe scores for AD severity (PO-SCORAD), frequency of symptoms (POEM) 501 

and severity of pruritus (PO-SCORAD itch) on SF-6D utility scores. Box-whisker plots and 502 

overlaid jitter plots are presented. All subsets of combined AD severity had significantly higher 503 

SF-6D scores compared to persons with mild or mild-moderate scores for all three assessments 504 

(P<0.001).  505 

Figure 4. Total SF-6D QALY's lost to morbidity among adults with self-reported mild, moderate 506 

and severe AD and other chronic disorders. Atopic dermatitis was defined using the United 507 

Kingdom Working Party criteria, including having an itchy skin condition during the past 12 508 

months and 3 or more of the following: [1] history of skin crease involvement; [2] a personal 509 

history of asthma or hay fever; [3] a history of general dry skin during the past year; [4] onset 510 

under the age of two. This is depicted as Atopic Dermatitis (A) in the graph. A sensitivity 511 

analysis was also performed using a definition of AD that allowed age of onset <18 years. This is 512 

depicted as Atopic Dermatitis (B).  513 
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 514 

Table 1. Subject characteristics. 

Variable Atopic dermatitis 
No (n=2291) Yes (n=602) 

Age (yr) – mean ± std. dev. 52.2 ± 16.4 51.0 ± 15.7 
Female sex – freq (%) 1202 (52.5%) 349 (58.0%) 
Race/ethnicity – freq (%)   
   Caucasian/white 1684 (73.5%) 396 (65.8%) 
   African-American/black 195 (8.5%) 74 (12.3%) 
   Hispanic 264 (11.5%) 77 (12.8%) 
   Multiracial/other 148 (6.5%) 55 (9.1%) 
Level of education   
   Less than high school 140 (6.1%) 48 (8.0%) 
   High school or equivalent 668 (29.2%) 164 (27.2%) 
   Some college 703 (30.7%) 186 (30.9%) 
   Bachelor’s degree or higher 780 (34.1%) 204 (33.9%) 
Self-reported AD severity   
   Mild – 289 (59.4%) 
   Moderate – 172 (34.8%) 
   Severe – 34 (6.9%) 
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