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Introduction

Atopic dermatitis is a chronic inflammatory skinnctition affecting approximately 13%
of United States (US) children and 7% of US adult#\D patients may experience intermittent
severe disease flares or chronically severe disegsiring hospitalizatioh®. Hospitalization
for AD was associated with more than $11 milliordirect hospital costs annually in United
States children and adults. However, previous studiere unable to determine the impact of
repeat hospitalizations on the financial burdeADbf We hypothesized that a large proportion of

AD hospitalizations are secondary to readmissions.

Decreasing hospital readmissions is a major pyianithe US in order to reduce
healthcare costsUnderstanding the predictors of readmissionssemtial in order to develop
interventions aimed at preventing them. Previoudist found socioeconomic and racial/ethnic
differences of AD severity and hospitalizatibh We hypothesized that socioeconomic and
racial/ethnic differences similarly occur in repadmmissions for AD. The present study

examines readmission rates among inpatients withnAbe US.
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M ethods:

Data Source

The 2012-2014 National Readmissions Database (MRWjded by the Healthcare Cost
and Utilization Project (HCUP) from the Agency fdealthcare Research and Quality was
analyzed. NRD contains a stratified representatress-sectional sample of all US hospital
readmissions. Sample weights were created by tH2 thRt factored the sampling design of
hospitals in the US. These sample weights allowdpresentative estimates of hospital
readmissions across the entire country. All dateewle-identified. No attempts were made to
identify any individuals in the database. All pastiwith access to NRD were compliant with
HCUP’s formal data use agreement. The study wasoaeg by the institutional review board at
Northwestern University. This study design compligth all Strengthening the Reporting of

Observational Studies in Epidemiology (STROBE) reatendation$

Identification of admission/readmission for AD and comor bidities

AD and comorbidities were identified usihgernational Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-9-CM) codes. The index hospital admission for AD
was identified using the first instance of primdigcharge ICD-9-CM diagnosis code 691.8 for
that patient. Previous studies validated use otflibeharge diagnosis codes 691.8 in the inpatient
setting for identifying A. The control group was comprised of all dischamgisout a

diagnosis of AD and yielded a representative cobbniospital readmissions in the US.

NRD contains a de-identified patient linkage valeaiat allows for tracking of multiple

hospital admissions per patient throughout thenckeleyear. The primary outcome evaluated
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was the first readmission for AD at any point ie ttalendar year. In addition, hospitalizations in
January-November, January-October, and Januarg®épt were examined to determine 30-,
60-, and 90-day readmission rates, respectivelgdRéssion for AD or another disorder were
determined by the primary discharge diagnosis b§squent admissions. Patients were excluded

if they died during the index admission.

Statistical analysis

All statistical analyses were performed using SA&&wn 9.4 (SAS Institute, Cary, NC).
All statistical models used survey procedures élcabunted for discharge trend weights, sample
strata (based on the hospital’s census regionvisialn, ownership and control, location and
teaching status, and number of beds), and clugté@iynhospital) variables that provided in the

NRD.

Readmission rates were calculated for 30/60/90-daglsany time in the calendar year.
The most prevalent reasons for readmission at &&aehpoint were identified by frequency of
ICD-9-CM occurrence. Summary statistics were gerdréor the first readmission, including
weighted frequency, prevalence and 95% confidemesvials (Cl) of, and median and
interquartile time until readmission (days) amomagjgnts who were hospitalized primarily for
AD and controls. The total frequency of readmissiams determined to account for those with
>2 admissions. Survival plots for time to readmisdiar AD or other disorders were generated.
The hospital cost for readmissions were estimagsadb on the total charge of the hospitalization

and the cost-to-charge ratio estimated by the HG#Bpital cost was also inflation-adjusted to
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2014 US dollars, the final year of analysis, basedross Domestic Product Price Indices

published by the Bureau for Economic Analysis

Cox proportional hazards regression models werstoacted to determine the predictors
of first readmission for AD. Crude hazard ratios (HR) ab%%CI| were estimated. The time-to-
event variable in all models was the time elapssd/éen discharge from the index-admission
for AD to either readmission for AD or censorindnelproportional hazards assumption was met
based on testing graphically and using the Kolmogaype supremum test. The independent
variables included socio-demographic (sex [malediein age group [0-17/18-39/40-59/60+
years], income [less vs greater than median], arsee status [insured/uninsured], number of
chronic conditions [0-2/3+], length of stay (LO®}2/3-5/6+ days], elective admission [yes/no],
and weekend admission [yes/no]), hospital-levelt{(op®litan hospital location [yes/no],
hospital bed size [small-medium/large], teachirajust [yes/no]), asthma [yes/no], and temporal
(season [winter/spring/summer/autumn], year [2002&22014]) factors on readmission.
Multivariable models were constructed using stepwigriable selectiorugE0.10) from all of the
abovementioned co-variables. Adjusted HR and 95%eté estimated. Complete case analysis

was performed. A two-sided P-value <0.05 was camsil statistically significant.
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Results

Population characteristics

There were 42,679,001 (weighted frequency: 107823),adult or pediatric discharges
captured in the NRD between 2012-2014 with 629 ¢imeid frequency: 1,810) admissions with
a primary index diagnosis of AD. Persons hospiaiwith vs. without AD were more likely to
be male, have younger age, lower income, and felar@nic conditions, stay in the hospital for
6+ days, non-electively admitted, treated at a opetiitan hospital, and admitted to a teaching

hospital (Table 1).

Readmissionsfor AD and other disorders

Overall, 17.0% (95% CI: 14.0-20.0%) of patientsnétted for AD were subsequently
readmitted for any reason, including 4.6% (95%330-6.1%) for AD (median [IQR] time to
readmission: 41.4 [72.6] days) and 12.5% (95% (®:1%.0%) for other diagnoses (median
[IQR] time to readmission: 55.2 [81.4] days), regpely (Figure 1). Readmission rates for AD
and other disorders increased over 30-day (1.75%0[Gl: 0.64-2.86%] and 4.86% [95% CI:
3.53-6.19%)]), 60-day (3.47% [95% CI: 1.83-5.11% &100% [95% Cl: 5.28-8.72%]), and 90-

day (3.54% [95% CI: 1.83-5.25%] and 9.39% [95% T007-11.72%]) periods (Table 2).

The most common reasons for first readmission atiare-point in the calendar year,
other than AD, were skin and subcutaneous tisdeetions (2.07% [95% CI: 1.09-3.05%]),
allergic reactions (1.69% [95% CI: 0.80-2.58%]) asthma (0.93% [95% CI: 0.02-1.85%])

(Table 3). Allergic reaction was the most commaason for 30-day (14.80% [95% CI: 1.23-
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28.38%]), 60-day (1.23% [95% CI: 0.48-1.98%]), &ddday (1.54% [95% CI: 0.48-2.61%])

readmission.

Most hospitalized AD patients who were readmiti@dXD were only readmitted once
following the index admission (n=215; 12.53% [95% 1D.20-14.87%]). A minority were
readmitted two (n=47; 2.71% [95% CI: 1.60-3.83%}yee (n=18; 1.06% [95% CI: 0.19-1.94]),
or four or more (n=12; 0.70% [95% CI. 0.19-1.22Wes, with the maximum number of

readmissions being seven.

Predictors of readmission for AD

In bivariable proportional hazards regression medeladmission primarily for AD was
associated with the index admission occurring areekend (crude HR [95% CI]: 1.95 [1.13-
3.37]), in a hospital located in a non-metropolitaiea (1.95 [1.38-2.76]), and during the autumn
season (3.75 [2.05-6.85]), but inversely associaiéid older age (0.14 [0.07-0.30]) and number
of chronic conditions (0.38 [0.17-0.85]) (Table @f.note, the risk of readmission for AD

decreased between 2012-2014 (0.48 [0.27-0.83]).

In multivariable selection models of children amtililds combined, higher readmission
risk for AD was associated with younger age, loimeome, lack of insurance coverage, elective
hospitalization, weekend admission, non-metropolitaspital location, small hospital size,
autumn admission, and no asthma (Table 4). In nsaafathildren, higher risk for readmission
for AD was associated with younger age, lack ofitaace, higher number of chronic conditions,
prolonged LOS, weekend admission, nhon-metropohtspital location, teaching hospital, and

autumn admission (Supplemental Table 1). In adhigher risk for readmission for AD was
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117  associated with male sex, younger age, lower hald@mncome, lack of insurance, hospital
118 location and bed size, but inversely associated muimber of chronic conditions, LOS,

119  weekend admissions, asthma diagnosis (SupplemEaité 2).
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Cost of readmission

The total annual hospital cost for the index adiorssf patients with a primary
diagnosis of AD was $3,242,327 with an additior&6$4,835 spent on subsequent
readmissions, of which $1,162,801 was spent omnesaibn primarily for AD. However, only
$1,047,432 of the annual financial burden spenmeadmissions came from the first readmission
visit, including $165,120 from readmission due ©.A'he median hospitalization costs of index
admission versus first readmission were $4008 [I®R54] and $5880 [$7092], respectively.
The median annual cost for the first readmissiomerically decreased from $6229 [$6652] in

2012, to $5820 [$7885] in 2013, and $5066 [$57881014.
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Discussion

This study found high rates of readmission amorgphalized patients with AD in the
US. Nearly 1 in 5 hospitalized AD patients weredraéted within one year. The most common
reasons for readmission were AD, allergic reactams skin infections. The 4.6% rate of
primary readmission for AD is lower than the 6.78%dmission rate previously observed for
any skin disordéf. Readmission for AD was higher in inpatients witiver income and no
insurance, suggesting that socio-economic andathuare disparities may contribute toward
readmission among AD patients. Several hospitaladteristics were associated with
readmission, including non-metropolitan locatioan+ieaching status, fewer beds, suggesting

that these hospitals may particularly benefit fiaterventions aimed at reducing readmissions.

Our results demonstrate that a small subset opAfients pose a significant financial
burden of multiple hospitalizations for AD. A preus study reported an annual inpatient cost of
$8,288,083 in US adults and $3,333,868 in US ahildrospitalized for AD or eczefhdhe
mean annual cost of $6,907,162 for AD and subs@gaeadmissions in our cohort was lower,
but this may be attributed to the fact that we ontluded AD in our analysis. Fifty three
percent of hospitalization costs for AD were dueg@dmissions, with more than two-thirds of
readmission costs being from 3 or more admissidnis. indicates that a small subset of frequent

inpatients account for a large proportion of expemds.

These results are clinically relevant. In ordepttevent future hospitalizations, AD
patients being discharged from the hospital shbaie timely outpatient follow-up for AD to
assure adequate short-term disease control andiprimng-term treatment goals. In addition,
hospitalized AD patients may benefit from a mulicplinary are setting that also addresses

their atopic and other health conditions and bestie care. Moreover, AD patients, particularly
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children, hospitalized on weekends may not recadagjuate instruction about how to manage
their skin disease. This can be mitigated with iigpet evaluation and counseling by a clinician
with specialized training in AD. Future studies a@ranted to determine the best approaches at

reducing readmissions in AD patients.

This study found that AD patients with lower hduslel income and/or who were
uninsured had higher rates of readmission. Prewstudies similarly found that lower household
income and having no or public insurance were aatatwith increased emergency department
(ED) utilization™* and hospitalization for Ab AD patients with lower socio-economic status and
who are underinsured may not have the financialegs and/or sufficient time to comply with
outpatient clinical visits, over-the-counter, amdgzription medications. Two previous US
population-based survey-based studies (2010 an?i [98fional Health Interview Surveys)
found that adults with AD reported difficulty affting prescribed medications, obtaining a
timely physician visit, or receiving care becausérancial cost’. Inadequate access to
appropriate outpatient care for AD may lead to plisease control and subsequent
hospitalization for AD. Taken together, the resoltshe present study suggest that disparities

and inadequate access to outpatient care mayesati m increased readmission rates for AD.

In addition, children initially admitted on a weekewere more likely to be readmitted. It
may be that patients with inadequate access t@betp care for AD on weekends are at higher
risk for both initial admission and readmissiontethatively, patients admitted on weekends
may not receive sufficient education about thesedse, long-term treatments, or care planning
owing to decreased resources and staff count okemes. Patients admitted for other diseases

on weekends have also been observed to have wimisaloutcome$® 4
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Previous studies showed robust associations betA®eand serious infections in both
children and adults *® The present study additionally found the most wmm non-AD
diagnosis was skin and subcutaneous tissue infecizese results suggest that strategies aimed

at preventing infections in AD patients may redresdmission rates.

There are several strengths of this study, inclytle longitudinal tracking of patients
over multiple hospitalizations and the large colsaé of >42 million admissions over a three-
year period. However, there are limitations. Naadaére available in NIS for AD severity and
phenotypes, outpatient visits, and treatment reggmeenployed. Future prospective studies are
needed to determine the clinical characteristicsteatment patterns in AD patients with

readmissions.

In conclusion, this study found that almost 1 indspitalized patients with AD were
readmitted for AD and/or other disorders. Howeaesmall subset of inpatients was associated
with the majority of inpatient costs owing to fresqu readmissions. Future studies are needed to
determine the optimal approaches for identifyiniguas at risk for frequent admissions and

therapeutic interventions to prevent them.
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FigureLegends.

Figure 1. Readmission-free survival among AD inpatients over 1 year. Results are stratified
by AD inpatients who were readmitted for any reason (blue), with a primary diagnosis of AD

(red) or secondary diagnosis of AD (green).
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Table 1. Demographic and socio-economic associationswith hospitalization for atopic der matitis.

Primary diagnosis of atopic dermatitis

. No Yes
Variable
Wtd % Prev witd % Prev CrudeOR P-Value
Freq [95% CI] Freg [95% CI] [95% CI]
Sex
Male 45,658,01 42.5[42.-42.7 110¢ 61.1 [55.-66.4 1.00 [ref -
Femal: 61,691,99 57.5[57.-57.7 704 38.9[33.t-44.1 2.12[1.7-2.6] <.0001
Age (years)
<18 17,033,08 15.9[14.6-16.9 115¢ 63.7 [57.-70.3 1.00 [ref -
18-39 22,214,70 20.7 [20.-21.0 204 11.3[8.-14.3 7.36 [5.2-10.36 <.0001
40-59 23,094,05 21.5[21.-21.9 274 15.1[11.-18.7 5.71[4.1¢7.85 <.0001
60+ 45,008,17 41.9 [41.-42.6 18C 9.9[7.0-12.9 16.95[11.6-24.61  <.000!
Annual household income
<5C" %'ile 58,914,88 55.7 [54.-56.8 120¢ 67.5[62.-72.5 0.60 [0.4{-0.76 <.0001
>50" %'ile 46,832,58 44.3 [43.:-45.3 57¢ 32.5[27..-37.4 1.00 [ref -
I nsurance status
Insurec 97,984,31 91.5[91.:-91.7 160¢ 88.8 [85.-91.9 1.00 [ref -
Uninsurel 9,160,38! 8.5 [8.%-8.8] 20z 11.2[8.-14.4 0.74 [0.5~1.01 0.05¢
Number of chronic conditions
0-2 40,732,05 37.9[37.-38.8 107: 59.2 [63.-64.6 1.00 [ref -
3+ 66,617,955 62.1[61.:-62.9 73¢ 40.8 [35.-46.1 2.38[1.9(-2.98 <.0001
Length of stay
0-2 day: 45,291,08 42.2 [41.-42.6 811 44.8 [39.-50.1 1.00 [ref -
3-5 day: 31,313,18 29.2[29.-29.4 761 42.0 [37.-46.9 0.74 [0.5¢-0.92 0.003
6+ days 30,739,67 28.6 [28.:-29.0 23¢ 13.2[9.¢-16.6 2.30[1.6¢-3.20 <.0001
Elective admission
Non-elective 22,832,35 21.3 [20.6-21.8 18¢€ 10.3[6.-14.1 1.00 [ref -
Elective 84,357,25 78.7 [78.-79.2 162¢ 89.7 [85.¢-93.6 2.37 [1.5¢-3.59 <.0001
Weekend admission
No 85,610,60 79.7 [79.-79.8 147¢ 81.5[77.-85.7 1.00 [ref -
Yes 21,738,97 20.3 [20.:-20.3 33t 18.5[14.-22.6 1.12[0.8-1.48 0.42
Hospital location
Metropolitar 95,845,82 89.3 [88.¢-89.7 173( 95.6[93.4-97.7 1.00 [ref -
Not metropolital 11,504,18 10.7 [10.-11.1 8C 4.4[2.:-6.6] 2.59 [1.5¢-4.28 0.000:
Hospital bed size
Small/mediur 41,027,88 38.2[37.:-39.2 78¢ 43.5[35.-51.8 1.00 [ref -
Large 66,322,13 61.8 [60.-62.8 1022 56.£[48.2-64.7 1.25[0.8¢-1.75 0.2C
Hospital teaching status
Non-teachiny 47,628,16 44.4 [43.-45.4 30€ 16.9 [12.¢-21.0 1.00 [ref -
Teachin 59,721,85 55.6 [54.t-56.6 150¢ 83.1[79.-87.1 0.26 [0.1-0.34 <.0001
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Season
Wintet
Spring
Summe
Autumr
Y ear
201z
201:
201¢

26,865,18
27,263,34
26,873,31
26,348,18

36,464,44
35,579,66
35,305,89

25.0[25.0-25.1;
25.£[25.4-25.4
25.0[25.0-25.1;
24.E[24.5-24.6

34.0[32.6-35.0
33.1[32.2-34.1
32.¢[32.C-33.8;

47¢
45¢
43¢
437

60z
67€
53C

26.3 [21.630.7;
25.4 [21.6-29.7;
24.2 [19.428.6
24.1[20.-28.3;

33.3[25.-41.1
37.5[29.-45.5
29.3 [22.-36.0

0.95[0.7:-1.24

1.00 [ref

1.03 [0.7-1.39
1.02[0.7-1.35

1.00 [ref

0.87 [0.5¢+1.30]
1.10 [0.7+-1.62;

0.71
0.8¢
0.91

0.4¢
0.6
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Table 2. Readmission ratesfor AD or other disorders.

Readmission Readmission diagnosis (n=1,717)
rates AD Other Either AD or other
30-day 27 76 10z

(1.75% [0.64-2.8€%]) (4.86% [3.53-6.1<%]) (6.61% [4.93-8.3(%])
60-day 5C 101 151

(3.47% [1.83-5.11%) (7.00% [5.28-8.72%])  (10.47% [8.11-12.84%)])
90-day 45 12C 16¢€

(3.54% [1.83-5.25%) (9.39% [7.07-11.72%])  (12.93% [9.94-15.93%)])

(4.56% [3.00-6.11%])  (12.46% [9.91-15.00%]) (17.02% [14.04-19.99%))
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Table 3. Most common non-atopic der matitis readmission diagnoses among per sons previously admitted with

aprimary diagnosis of atopic der matitis.

Readmission time-frame

Readmission diagnosis 30-day 60-day 90-day
Wtd Per cent Wtd Per cent Wtd Per cent
Freq (95% Cl) Freq (95% CI) Freq (95% CI)
Skin and subcutaneo <10 0.65% <10 0.70% 13 1.0(%
tissue infections (1.09-3.05%) (0.12-1.17%) (0.13-1.28%) (0.30-1.70%)
A”erg|c reactions 15 1480% 18 125% 20 154%
(0.80-2.58%) (1.23-28.38%) (0.48-1.98%) (0.48-2.61%)
Asthma - - - - <10 0.45%
(0.02-1.85%) (0.00-0.97%)
(0.11-1.46%) (0.00-0.48%) (0.00-1.11%) (0.11-1.12%)
(0.56-0.98%) (0.13-0.56%) (0.42-0.91%) (0.74-1.32%)
Other inflammaton <10 0.39% <1C 0.58% <1C 0.65%
condition of skin (0.11-0.86%) (0.08-0.70%) (0.13-1.03%) (0.14-1.16%)
Other gastrointestini <10 0.18% <1C 0.19% <1C 0.22%
disorders (0.00-0.79%) (0.00-0.53%) (0.00-0.58%) (0.00-0.65%)
Other nutritional - - - - <10 0.28%

endocrine, or metabolic

disorder

(0.00-0.77%)

(0.00-0.85%)

4
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Table 4. Predictors of readmission for atopic dermatitisin patientswho were hospitalized for atopic dermatitis.

Readmission
. No Yes

Variable - -

wid Wtd % Prev Median CrudeHR P Adjusted HR P

Freq Freg [95% CI] [IQR] [95% CI] [95% CI]
Sex
Male 990 53 5.1[2.9-7.2] 38.4[31.8] 1.00 [ref] -
Female 648 25 3.8[1.4-6.2] 60.6 [158.5] 0.76 [01423] 0.25
Age (years)
<18 1025 60 5.5[3.3-7.8] 42.3 [82.4] 1.00 [ref] - 1.00 [ref] -
18-39 188 <10 3.1[0.1-6.0] 31.7 [47.0] 0.51[0.15-1.75] 0.27 2.73[0.39-19.16] 0.30
40-59 251 <10 4.0 [1.0-6.9] 38.0[18.8] 0.49 [0.24-1.01] 0.05 0.55[0.10-2.98] 0.47
60+ 174 <10 1.0[0.0-3.0] 28.0[0.0] 0.14[0.07-0.30] <.0001 0.13[0.01-1.24] 0.07
Annual household income
<50" %'ile 1062 60 5.4 [3.3-7.4] 33.0 [45.7] 1.19 [0-B85L.8] 0.55 2.28[1.15-4.52] 0.02
>50" %'ile 550 18 3.2[0.2-6.1] 58.2 [42.1] 1.00 [ref] - 1.00 [ref] -
Insurance status
Insured 1451 69 45[2.8-6.2] 24.8 [25.1] 1.00][ref - 1.00 [ref] -
Uninsured 186 <10 4.9[1.1-8.7] 42.8 [76.1] 1.26 [0.65-2.46] 0.48 3.47 [1.55-7.75] 0.004
Number of chronic conditions
0-2 970 60 5.8 [3.4-8.2] 47.8 [81.2] 1.00 [ref] -
3+ 668 18 2.7 [0.8-4.6] 34.0[17.3] 0.38[0.17-Q.85 0.02
Length of stay
0-2 days 768 24 3.0[0.8-5.3] 33.6 [28.9] 1.00][ref -
3-5 days 681 39 5.4 [2.3-8.5] 60.4 [83.3] 1.65 93%696] 0.25
6+ days 189 15 7.5[2.6-12.5] 30.6 [23.0] 1.44 534460] 0.53
Elective admission
Non-elective 1481 66 4.3[2.7-5.8] 42.5[71.4] 1[04 - 1.00 [ref] -
Elective 158 12 7.2[0.3-14.1] 23.8 [43.1] 1.55/®-3.51] 0.28 4.45 [1.40-14.18] 0.01
Weekend admission
No 1343 60 4.3 [2.5-6.0] 50.4 [72.4] 1.00 [ref] - .0Q [ref] -
Yes 295 18 5.9[1.4-10.3] 21.6 [27.0] 1.95[1.1373. 0.02 3.61[1.75-7.45] 0.001
Asthma
No 1139 51 4.3 [2.4-6.2] 45.6 [63.5] 1.00 [ref] - .0Q [ref] -
Yes 500 27 5.2 [2.4-8.0] 31.6 [44.5] 0.78[0.4541.3 0.35 0.26 [0.07-0.95] 0.04
Hospital location
Metropolitan 1575 70 4.3 [2.6-5.9] 45.1[72.7] 166 - 1.00 [ref] -
Not metropolitan 64 <10 11.3[11.3-11.3] 15.0[11.4] 1.95[1.38-2.76] 0@D5 21.98 [2.29-211.26] 0.009
Hospital bed size
Small/medium 711 41 5.5[2.6-8.4] 44.0 [75.4] 1[4 - 1.00 [ref] -
Large 927 37 3.8[2.3-5.4] 35.0 [37.0] 0.70[0.39€] 0.22 0.20 [0.06-0.67] 0.01
Hospital teaching status
Non-teaching 282 13 4.5[3.0-6.1] 29.4 [26.5] 1[xe0] - 1.00 [ref] -
Teaching 1357 65 4.6 [2.7-6.4] 44.4 [75.3] 1.2781.93] 0.37 4,59 [1.01-20.92] 0.05
Season
Winter 447 18 3.8[0.5-7.1] 69.9 [83.3] 0.68 [0.29+6] 0.54 0.45[0.09-2.22] 0.32
Spring 402 27 6.4 [1.6-11.1] 54.1 [85.8] 1.00 [ref] - 1.00 [ref] -
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Summer 407 13 3.1[1.3-4.9] 27.5[23.2] 1.12[048B3] 0.79 2.04 [0.82-5.05] 0.12
Autumn 382 20 5.0 [1.6-8.4] 15.2[36.5] 3.75[2885] 0.0001 15.41 [4.69-50.60] <.0001
Year
2012 523 37 6.7 [3.6-9.8] 33.8 [46.4] 1.00 [ref] -
2013 613 26 4.0[1.8-6.3] 46.0[43.4] 0.72[0.338]. 0.40
2014 503 15 2.9[0.2-5.7] 22.9[89.5] 0.48[0.283). 0.01

5 Data were missing in 688,562 (1.5%) dischargesfmyme, 80,095 (0.2%) for insurance status,

6 3273 (0.006%) for length of stay, 59984 (0.1%)dlmctive admission, 148 (0.0004%) for

7  admission day of the week, 0 (0.0%) for admissiearyseason, LOS and diagnoses. The

8 proportion of missing data was not significantlffetient for income and insurance status

9 (P>0.54). Gray cells indicate that the variable watsimcduded in the final selection models.



ACCEPTED MANUSCRIPT

1.00 -

0.75 4

0.50

Survival Distribution Function

0.25

0.00 -

T T T T T T T T T
0 50 100 150 200 250 300 350 400

Time to next hospital admission



Supplemental Table 1. Predictors of readmission for atopic dermatitisin children who were hospitalized for atopic dermatitis.

Readmission

Variable No _ ves _

witd  witd % Prev Median CrudeHR P Adjusted HR P

Freq Freg [95% CI] [IQR] [95% CI] [95% CI]
Sex
Male 646 37 5.4[2.7-8.1] 34.1[31.0] 1.00 [ref] -
Female 379 23 5.8[1.9-9.8] 74.4 [166.3] 1.19 [02631] 0.58
Age (years)
<6 634 27 4.0 [0.8-7.2] 86.6 [106.1] 1.00 [ref] - 1.00 [ref] -
7-12 282 28 9.1[4.1-14.1] 23.1[32.4] 6.24 [2.4428] 0.0005 1.07 [0.37-3.16] 0.89
13-17 109 <10 4.6 [0.0-10.8] 39.4 [102.7] 1.14 [0.58-2.27] 0.6 0.06 [0.00-0.83] 0.04
Annual household income
<50" %'ile 692 44 6.0 [3.5-8.6] 27.4[85.2] 0.86 [0.5241] 0.51
>50" %'ile 331 16 4.5[0.0-9.2] 54.4 [44.3] 1.00 [ref] -
Insurance status
Insured 61 <10 3.8[0.0-10.8] 24.0[0.0] 1.00 [ref] - 1.00 [ref] -
Uninsured 964 58 5.7 [3.5-7.8] 43.8 [86.2] 3.13811.04] 0.07 19.44 [1.18-319.47] 0.04
Number of chronic conditions
0-2 794 52 6.1 [3.5-8.8] 46.2 [91.1] 1.00 [ref] —
3+ 231 <10 3.5[0.0-8.0] 8.4 [19.7] 1.33[0.48-3.70] 0.56 0.05 [1.08-93.17] 0.04
Length of stay
0-2 days 508 18 3.5[0.1-6.8] 31.4[30.3] 1.00][ref - 1.00 [ref] -
3-5 days 450 30 6.3 [2.2-10.5] 93.6 [102.3] 2.35¢08.07] 0.17 36.97 [1.09-1258.79] 0.05
6+ days 66 11 14.6 [4.1-25.2] 20.2 [17.9] 5.009113.31] 0.02 35.09 [1.15-1071.46] 0.04
Elective admission
Non-elective 929 50 5.1[2.9-7.3] 44.6 [78.7] 1[067] -
Elective 96 10 9.4 [2.5-16.3] 17.3[29.0] 1.93 [2-8.48] 0.03
Weekend admission
No 859 45 5.0 [2.7-7.4] 48.6 [94.2] 1.00 [ref] - 1.00 [ref] -
Yes 167 15 8.1[0.3-16.0] 19.1[15.2] 5.54 [3.187. <.0001 366.97 [5.25-25672.12] 0.01
Asthma
No 673 37 5.2[2.4-7.9] 47.0 [88.0] 1.00 [ref] -
Yes 352 24 6.3[3.1-9.4] 31.7 [44.1] 0.58[0.3031.1 0.10
Hospital location
Metropolitan 1008 56 5.2 [3.1-7.4] 44.7 [83.4] 1[0ex] - 1.00 [ref] -
Not metropolitan 17 <10 20.9[20.9-20.9] 15.0 [0.0] 1.68 [1.08-2.60] .0 11877.76 [166.65-846578.8(C 0.0005
Hospital bed size
Small/medium 509 38 7.0 [3.5-10.4] 40.2 [82.3] 1[6a] -
Large 516 22 4.11.9-6.3] 32.0[79.8] 0.89 [0.489] 0.69
Hospital teaching status
Non-teaching 79 <10 5.4 [5.4-5.5] 15.0 [0.0] 1.00 [ref] - 1.00 [ref] -
Teaching 946 56 5.6 [3.3-7.8] 44.7 [83.4] 0.81 101529] 0.34 13385.55[198.83-901155.3C 0.0004
Season
Winter 302 18 5.5[0.8-10.3] 69.9 [83.3] 0.84 [0.226] 0.78 0.55[0.10-3.11] 0.46
Spring 256 24 8.5[1.5-15.6] 55.4[121.9] 1.00][ref - 1.00 [ref] -
Summer 239 <10 1.9[1.5-2.2] 15.0 [0.0] 0.81 [0.42-1.55] 0.49 .1D[0.01-1.19] 0.07
Autumn 228 14 5.8 [1.8-9.8] 12.2[24.3] 8.28 [318®52] 0.0001 17.71 [4.04-77.67] 0.001
Y ear
2012 329 29 8.1[4.4-11.8] 21.4[28.3] 1.00 [ref] -
2013 384 18 4.5[1.5-7.5] 46.4 [65.9] 0.63 [0.287]1. 0.37
2014 312 13 4.0 [0.0-8.3] 54.6 [91.9] 0.71[0.404. 0.08




Supplemental Table 2. Predictors of readmission for atopic dermatitisin adultswho wer e hospitalized for atopic der matitis.

Readmission

Variable No _ ves _

witd witd % Prev Median CrudeHR Adjusted HR P

Freq Freg [95% CI] [IQR] [95% CI] [95% CI]
Sex
Male 344 16 4.4[1.9-7.0] 40.3 [28.1] 1.00 [ref] - 1.00 [ref] -
Female 269 <10 0.8[0.0-2.3] 11.0[0.0] 0.16 [0.02-1.55] 0.10 0.08 [0.02-0.36] 0.003
Age (years)
18-39 188 <10 3.1[0.1-6.0] 31.7 [47.0] 1.00 [ref] - 1.00 [ref] -
40-59 251 <10 4.0 [1.0-6.9] 38.0[18.9] 0.96 [0.30-3.09] 0.9t 0.30[0.08-1.14] 0.07
60+ 174 <10 1.0 [0.0-3.0] 28.0[0.0] 0.30 [0.08-1.06] 0.06 0.19 [0.06-0.66] 0.01
Annual household income
<50" %'ile 371 16 4.1[1.6-6.6] 35.6 [24.5] 3.23 [2.6216] 0.0001 2.73 [2.14-3.50] <.0001
>50" %'ile 219 <10 1.0 [0.0-3.0] 61.0[0.0] 1.00 [ref] - 1.00 [ref] -
Insurance status
Insured 125 <10 5.5[0.7-10.3] 38.5[20.4] 1.00 [ref] - 1.00 [ref] -
Uninsured 487 11 2.2[0.5-3.8] 26.0 [33.0] 2.081084.30] 0.06 9.31 [3.44-25.25] 0.0004
Number of chronic conditions
0-2 176 <10 4.3[0.1-8.5] 54.0 [49.3] 1.00 [ref] - 1.00 [ref] -
3+ 437 <10 2.3[0.8-3.8] 33.9[10.2] 0.17 [0.10-0.28] <.Q0C 0.10 [0.04-0.26] 0.0002
Length of stay
0-2 days 260 <10 2.1[0.6-3.7] 17.5[18.3] 1.00 [ref] - 1.00 [ref] -
3-5 days 231 <10 3.5[0.3-6.7] 48.0 [25.9] 1.20 [0.40-3.61] 0.78 0.12 [0.05-0.29] 0.0003
6+ days 122 <10 3.2[0.0-7.3] 31.5[18.3] 0.65 [0.25-1.65] 0.33 0.30 [0.20-0.45] <.0001
Elective admission
Non-elective 552 16 2.8[1.1-4.4] 35.6 [24.5] 1[06F] -
Elective 61 <10 3.6 [0.0-9.6] 61.0 [0.0] 0.88 [0.56-1.38] 0.55
Weekend admission
No 484 14 2.9[0.8-4.9] 38.7 [34.8] 1.00 [ref] - 1.00 [ref] -
Yes 129 <10 2.7 [1.9-3.6] 41.0[0.0] 0.94 [0.54-1.66] 0.82 0.32[0.13-0.82] 0.02
Asthma
No 466 14 2.9[1.0-4.9] 38.3 [26.5] 1.00 [ref] - 1.00 [ref] -
Yes 147 <10 2.6 [0.0-5.3] 11.0 [24.1] 0.73[0.19-2.87] 0.62 0.73 [0.60-0.89] 0.005
Hospital location
Metropolitan 567 14 2.5[0.7-4.2] 38.7 [34.8] 1[06x] - 1.00 [ref] -
Not metropolitan 47 <10 7.2[7.2-7.2] 41.0[0.0] 2.97 [1.89-4.69] 0.00C 14.00 [8.93-21.95] <.0001
Hospital bed size
Small/medium 202 <10 1.7 [0.2-3.2] 62.0 [0.0] 1.00 [ref] - 1.00 [ref] -
Large 411 15 3.4[1.1-5.7] 34.3[19.5] 1.24 [0.4823 0.64 4.05[1.76-9.31] 0.003
Hospital teaching status
Non-teaching 203 <10 4.2 [2.0-6.4] 37.418.9] 1.00 [ref] -
Teaching 410 <10 2.2[0.0-4.4] 30.4 [43.5] 0.74 [0.35-1.58] 0.4C
Season
Winter 146 <10 0.0[0.0-0.0] - 0.00 [0.00-0.00] <.000:
Spring 146 <10 2.2[0.0-5.4] 28.0 [15.8] 1.00 [ref] -
Summer 168 <10 4.8 [0.9-8.8] 36.0 [7.7] 2.48 [0.93-6.66] 0.07
Autumn 154 <10 3.9[0.1-7.6] 33.7 [50.2] 3.24 [1.11-9.46] 0.03
Y ear
2012 194 <10 4.2 [0.6-7.9] 50.2 [28.4] 1.00 [ref] -
2013 228 <10 3.2[0.9-5.5] 34.9 [14.0] 0.93[0.48-1.83] 0.82
2014 191 <10 1.1[0.0-3.2] 11.0[0.0] 0.25 [0.02-2.66] 0.23




