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Capsulesummary:

This study found that outpatient healthcare vigitsatopic dermatitis are increasing in the US over
time. PCP visits for AD are more likely to be acatel increasing over time, while dermatologist
visits for AD are more likely to be chronic and deasing over time.

These results suggest that dermatologists shoalgfon chronic disease management strategies in

the outpatient setting.
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Abstract

Background: The prevalence and demographics of atopic derm&i) have changed in the
US. Little is known about trends and determinamtsubpatient healthcare utilization.

Objective: Determine the trends and determinants of outpaliealthcare utilization for AD in
US adults and children.

Methods: Data from the 1993-2015 National Ambulatory MediCalre Survey were analyzed,
including 110,095 pediatric and 642,140 adult oti¢pd visits.

Results: AD visits occurred predominantly in primary careyaders (PCPs) (768,882 mean
visits annually), followed by dermatologists (4683, and allergists (18,445). The frequency of
AD visits increased from 1996-1999 to 2012-2015ral¢867,649 to 1,950,546 annually; Rao-
Scott Chi square, P=0.02), particularly among PB3BS8,889 to 1,025,739; P=0.02). The
frequency of AD visits to dermatologists decrea@etb,669 to 371,003; P=0.01). AD visits to
were most common among children age 0-4 years¥32 Adults with comorbid allergic

rhinitis or food allergies had greater odds of sgein allergist. AD visits were more likely to be
acute visits among PCPs (51.5%), and chronic \asiteng dermatologists (41.2%).

Limitations: AD severity was unavailable.
Conclusions: Outpatient visits for AD increased in the US ottere overall, but decreased for

dermatologists. Dermatologists are most commordyngechronic AD visits and should tailor
treatment appropriately.
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Introduction

Atopic Dermatitis (AD) is a chronic, inflammatoriis disease, affecting approximately
13% of childrefy and 7% of adulfs’ in the US. AD is associated with atopic and other
comorbiditie§®, and has been suggested to be a systemic diSofdesuch, AD often requires
treatment from a variety of providers to addressrtbkin disease and comorbidities.

AD is a heterogeneous disorder, with variable sgvand disease course, including a
relapsing course with acute flares or a chronisiptant disease. Many AD patients with mild
disease can be managed adequately in the primagygeting. Yet, patients with more severe,
persistent and/or complicated AD often require gdigccare with dermatologists and allergists.
Yet, little is known about the trends of outpatigealthcare utilization for AD in the US and the
drivers for such utilization. We sought to deterenivealthcare utilization patterns for AD,
including provider and visit types, and the impaicatopic comorbidities and other predictors of

outpatient visits.
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M ethods

The 1993-2015 NAMCS is a cross-sectional, natisonaley implemented by the
National Center for Health Statistics via the Cenfer Disease Control to sample outpatient
physician visits in the United States. The sampieils are used to provide nationally
representative estimates of utilization of ambulaservices throughout the US. Participants in
NAMCS are asked to provide data on approximatelpa&ent visits during a randomly assigned
1-week reporting period. Participants include nedefrally employed, office-based physicians
(doctors of medicine or osteopathy) who are prilmamgaged in direct patient care across an
array of medical specialties. The survey uses distage estimation procedure using survey
weightsto adjust for nonresponse and reduce bias of raltestimates.

The reason(s) for the visit was coded using Intéwnal Classification of Diseasd'9
Edition diagnosis codes. AD or eczema visits wdeaiified by ICD9 codes 691.8 (atopic
dermatitis) and/or 692.9 (dermatitis not othervepecified), respectively. Selected
comorbidities, including asthma, allergic rhinitad food allergies were identified using the
Agency for Healthcare Research and Quality’s Ciih@lassification Codes 49300-49302,
49310-49312, 49320-49322, 49381, 49382 49390-4980),47710, 55830, 69250, 69310,
99560-99569, 99570, and V1500-V1505, respectivatigitional characteristics of visits
included visit duration (0-15/16-30/31-45/>45 miesit, patient referral (yes/no/unknown/not
applicable), number of visits in the past 12 mor@$-2/3-5/6+/unknown/not applicable), and
the major reason for the visit (acute problem/cla@noblem, routine/chronic problem,
flareup/pre- or post-surgery/non-illness care/ukmonot applicable).

All statistical analyses were performed in Statxrgion 14.2 StataCorp LLC, College

Station, Texas) and accounted for survey weightistla@ complex study design. Summary
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statistics were estimated, including frequenciesghted proportions and 95% confidence
intervals (ClI). Data were pooled into either twdaur-year bins to minimize variance. Rao
Scott Chi Square tests were used to examine atisosiaf categorical data. Multivariable
logistic regression models were constructed tordete the predictors of AD visits to PCPs,
dermatologists or allergists (dependent variablEsg. covariables include sex (male/female),
race/ethnicity (Caucasian/African-American/Hispafgian-Pacific Islander/American Indian-
Eskimo/Other), payer (public/private/self-pay/otheomorbidity (asthma, allergic rhinitis, food
allergies), metropolitan statistical area (yes/neyjon (Northeast/Midwest/South/West), season
(fall/winter/spring/summer), and number of medioas (0/1/2/3/4+). Adjusted odds ratios

(aOR) and 95% CI were estimated.
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Results
Population characteristics

Data were collected on a total of 128,300 pediamnd 623,935 adult visits (weighted
frequency [SE]: 3,840,000,000 [371,000,000] an26,000,000 [1,410,000,000],
respectively). Overall, the weighted frequency [8E&annual visits for AD and eczema were
984,310 [114,165] and 3,282,324 [154,566] in cleitdand 542,367 [54,644] and 6,267,758
[110,758] in adults, respectively. This correspotwaeighted proportions [95% CI] of 0.59%
[0.51%-0.68%] and 1.9% [1.8%-2.1%] in children &#i0% [0.08%-0.11%] and 0.93%
[0.88%-0.98%] in adults, respectively. A large seths patients in AD (40.6% [32.3%-49.6%])
and non-AD (46.6% [39.5%-53.9%)]) visits had segmavider>6 times in the past calendar

year.

Provider types

The most common provider type for AD visits inldnén was Pediatrics (55.5% [48.7%-
62.2%]), followed by Dermatology (18.4% [14.0%-2Z&]j and other specialties (17.6%
[11.5%-26.1%)]). In adults, the most common proviggpe for AD visits was Dermatology
(37.0%-51.7%), followed by other specialties (16.[8%.9%-24.3%) and General/family
practice (16.5% [12.1%-22.1%]). In contrast, thestrammmon provider type for non-AD visits
was Pediatrics (61.7% [59.7%-63.7%]) in childrea@FScott Chi square, P<0.0001) and
General/family practice (23.9% [22.5%-25.4%]) inuksl (P<0.0001).

The frequency [SE] of AD visits increased betwe86:1999 (867,649 [63,601]) and
2012-2015 (1,950,546 [226,260]), overall (P=0.@2) at PCPs, in particular (339,889

[122,788] and 1,025,739 [72,310], P=0.0004) (Fidurerhe frequency of visits to a
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dermatologist did not, however, significantly charigpm 1996-1999 (446,669 [122,080]) to
2012-2015 (371,003 [124,881]) time (P=0.15). Tlgirency of eczema visits did not
significantly change between 1996-1999 (8,710,&26]009]) and 2012-2015 (9,338,978
[406,555]), overall (P=0.48), for dermatologists/@9,697 [182,676] and 2,608,880 [231,336],

P=0.06), or PCPs (5,306,412 [193,562] and 5,313[840,373], P=0.23).

AD visit characteristics

AD visits were shorter than non-AD visits (mean [SEB.4 [0.45] vs. 19.3 [0.14]
minutes, P=0.03), though more AD vs. non-AD vitatsted >15 minutes among dermatologists
(34.8% [29.5-40.5%] vs. 29.5% [27.7-31.3%], P=0)0Bupplemental Table 1,

https://data.mendeley.com/datasets/6fc3vty7vt/CP$did not, however, demonstrate a

significant difference (P=0.51). There were no Bigant differences of visit duration by
demographics or insurance type (Supplemental Table

https://data.mendeley.com/datasets/6fc3vty7vt/1).

Dermatology visits were more likely than PCP visttde referrals from another
healthcare provider in AD (29.3% [25.3%-33.8%] 2% [1.3%-7.8%], P<0.0001) and non-
AD visits (21.5% [19.9%-23.2%)] vs. 3.9% [3.5%-4.3%¥k0.0001).

Most AD visits were acute visits (41.3% [36.2%-26]%, followed by visits for follow-
up of chronic problems (23.0% [18.2%-28.7%]) antbait problems with an acute flare (14.4%
[11.5%-17.9%]). AD vs. non-AD visits were more lik¢o be acute visits among PCPs (51.5%
[44.8%-58.2%)] vs. 43.7% [42.9%-44.4%], P<0.000Li}, fot dermatologists (32.4% [26.1%-
39.3%] vs. 35.0% [33.3%-36.7%], P<0.0001). Convgr&D vs. non-AD visits were more

likely to be chronic visits among dermatologist.@6 [3.7%-49.2%] vs. 36.7% [34.4%-
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38.9%)]), but less likely to be chronic visits amdP@Ps (7.3% [4.8%-10.9%)] vs. 23.6% [22.8%-

24.4%]).

Demogr aphic differences of utilization for AD

Non-AD visits were evenly distributed by age. ABit8 were most common among
children age 0-4 years (32.0%) and 5-9 (10.6%);eds®d in adolescents age 10-19 years
(11.6%), remained fairly steady between ages 29e@®s (1.0%-4.7%), and increased at age
>90 years (20.7%) (P<0.0001) (Figure 2).

There were sex differences of AD visits by age (P€01), with male predominance in
persons age 0-19 years, though female predomireanoag those age >20 years. Additionally,
there were racial/ethnic differences (P=0.01) ecsge groups with white patients in >80% of

encounters age 70-89.

Deter minants of AD visits

Among healthcare visits with vs. without any AD ghasis, there were lower proportions
[CI] of females (51.2% [47.4%-54.9%] vs. 58.9% [BH-59.2%]; P<0.0001), but higher
proportions of African Americans/blacks (18.9% [A%-22.3%]) vs. 9.7% [8.9%-10.6%]),
Asians/Pacific Islanders (10.9% [8.1%-14.6%] v698[3.0%-4.4%)]) (P<0.0001), and private
insurance (34.1% [28.0%-40.8%] vs. 29.3% [25.5%+33, P=0.02). There was no difference in
proportion [CI] of AD visits (P=0.13), though thenere more eczema visits (90.5% [86.5%-
93.4%] vs. 88.4% [84.7%-91.3%]; P=0.04) in metrdpol areas. There was no difference by
season (P=0.63 and 0.16). AD vs. non-AD visits veessociated with higher prevalence [CI] of

asthma (7.0% [5.1%-9.4%] vs. 2.0% [1.9%-2.1%]eraic rhinitis (7.3% [5.1%-10.4%)] vs.
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1.7% [1.6%-1.9%]) and food allergies (3.5% [2.3%%)] vs. 0.08% [0.06%-0.09%]) (P<0.0001
for all). Similar results were found for healthcaisits with vs. without a diagnosis of eczema.
In adults, dermatologist visits were associatedh wélf-pay (10.38 [1.77-60.74]).
Diagnoses of allergic rhinitis (multivariable loticsregression models; aOR [95% CI]: 63.53
[4.94-816.80]) and food allergies (98.14 [3.29-298%) were significantly increased in allergist
visits. Whereas, diagnoses of asthma (0.00 [0.0@}0and allergic rhinitis (0.04 [0.00-0.69])
were lower in dermatologist visits. In childrenym@tologist visits were associated with private

insurance (6.12 [2.73-13.72]), and self-pay (1§3023-87.72]).
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Discussion

This study found a high frequency of outpatierdltieare utilization in US children and
adults with AD or eczema. The frequency of AD sitcreased over time, which likely reflects
increasing prevalence of childhood AD in that tipegiod . Pediatricians saw most children
with AD, whereas dermatologists saw most adultb WiD. The frequency of PCP visits for AD
or eczema increased over time but were offset Wweifelermatology visits for AD. Allergy visits
for AD were more likely to have a diagnosis of cobid atopic disease, whereas dermatology
visits were less likely to have such diagnosess Tikely reflects a referral bias, such that
patients with atopic multi-morbidity are more likgb be seen by allergists. Further,
dermatologists may not address atopic comorbidiiesig AD visits as it is outside their
practice scope.

We found that AD visits to PCPs were more likelyowacute visits, whereas
dermatology visits were more likely to be chronisit¢ and referrals. Patients with a long-
standing relationship with a PCP may choose tt $igg their PCP at AD onset. In addition, even
long-standing AD patients may not able to see emd#logist fast enough to address an acute
flare, and therefore turn toward their PCP for aaa#re. This has important ramifications for
resource allocation and setting treatment goalat B dermatology practices should consider
scheduling options to improve access for AD pasi@xiperiencing flares, e.g. walk-in hours or
sick visit scheduling slots. There is also a needifore pediatric dermatologists™
Regardless, there are simply not enough dermagito see every AD visit, and many will
continue to initially be seen by PCPs and refetoedermatologists in select scenarios. However,
it is critical that providers distinguish betweenacute flare vs. chronic disease when setting

treatment goals. Patients with intermittent flaresy be treated with short-courses of topical
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and/or systemic treatments depending on their sikssaverity. Those with chronic disease
warrant chronic treatment approaches, includinghteaance topical therapy, phototherapy
and/or better tolerated oral systemic or biologerapy. Dermatologists should not manage
chronic AD patients using only short-term treatmamproaches, though these may be sufficient
in the primary care setting.

The age distribution of AD visits reflects that ke¥D prevalence occurring in early
childhood (~15%), with decreasing prevalence inest®nts and stable prevalence throughout
the adult years (~7%j '° In addition, utilization patterns for AD may vaby age. Young
children see their pediatrician more frequentlyHealth maintenance visits, at which AD may
also be addressed. Further, many adults with ABneevere disease, do not regularly utilize
outpatient healthcat® Parents of children with AD may be more incliedeek care for their
child’s AD compared to adults with AD.

The associations of AD visits with demographicsléedy related to a combination of effects on
AD prevalence and severity, as well as accesstfmatiant care. Previous studies found higher
prevalenct& and severity *° of childhood AD in African Americans/blacks. CHildod AD
prevalence was also found to be higher in metreokreas” *’, which may be attributable to
early sensitizatioff or pollutiort®. A study of the 2001-2013 Medical Expenditure P&heveys
found that African Americans/black children witlreema were less likely to report an
ambulatory eczema visit compared to whites, suggepbtential racial/ethnic disparities of
access to café However, among those wit ambulatory visit for eczema, African
Americans/blacks reported more visits overall amalerdermatology visits compared to
Caucasians/whites, suggesting more severe dideasber, being uninsured was found to be

associated with more severe adult’ADTaken together, there appears to be a complex
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relationship between AD prevalence, severity, actesare, and ultimately healthcare
utilization for AD.

The major strength of this study is the use of NAB/Bat remains the only source of
nationally representative data on physician offiséts. There are several potential limitations of
this study. NAMCS data provide a snapshot of wkatises physicians provide at a single visit.
Thus, we were not able to assess the annual nurhbetpatient visits per patient. AD and
comorbid conditions are not measured unless theyedated to the reason for the visit and hence
captured in ICD codes. Data on AD severity, agaDfonset, past history of AD or
comorbidities were not assessed. Future studiesem@ed to address the impact of these factors
on healthcare utilization.

In conclusion, outpatient visits for AD increasedhe US over time, and the provider
landscape appears to be changing. It is importettitealthcare providers understand the
landscape of resource utilization and treatmendsi@e AD. Many AD visits were acute in
nature and occurred with PCPs in children and adiiliese data have important ramifications
for resource allocation and treatment consideratinrthe dermatology setting. Future

interventions are needed to improve access to deloggcal care for chronic AD.
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FigureLegends
Figure 1. Timetrends of AD visits. Frequency of AD visits are plotted over two-yedervals
for all clinicians, dermatologists, and primaryeahysicians.

P-values from Rao Scott Chi square tests between AD vasitsare displayed.

Figure 2. Distribution of age and other visit characteristics. Proportion of patient ages, as
well patient sex, season of visit, and patient /fetbaicity stratified by patient age.

P-values from Rao Scott Chi square tests between patisitttharacteristics by patient age.

Figure 3. Distribution of patient sex, race/ethnicity and age over time among AD and non-
AD visits. Proportion of patient sex, race/ethnicity and stgatified by year of visit.

P-values from Rao Scott Chi square tests between patisittcharacteristics by year of visit.
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