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Abstract
Objective:  To  evaluate  health-related  quality  of  life  (HRQOL),  patient  satisfaction,  and  adher-
ence to  treatment  in  patients  with  moderate  or  severe  atopic  dermatitis  on  maintenance
therapy.
Material and  methods: We  performed  a  national,  multicenter,  cross-sectional,  epidemiological
study in  adults  and  children  with  moderate  or  severe  atopic  dermatitis  of  at  least  16  months’
duration who  were  receiving  maintenance  therapy.  We  used  the  Dermatology  Life  Quality  Index
(DLQI), the  children’s  version  of  this  scale  (cDLQI),  and  the  Morisky  medication  adherence  scale.
Visual analog  scales  were  used  to  measure  treatment  satisfaction.  We  used  the  Mann-Whitney  U
test to  compare  HRQOL  between  patients  with  moderate  and  severe  disease  and  the  Wilcoxon
test to  compare  the  frequency  and  duration  of  flares  before  and  after  the  start  of  maintenance
therapy.
Results: We  studied  141  children  and  141  adults;  the  prevalence  of  moderate  AD  in  these  groups
was 85.8%  and  79.4%,  respectively.  The  impact  of  AD  on  HRQOL  was  mild  to  moderate.  Mainte-
nance therapy  led  to  a  significant  decrease  in  the  frequency  and  duration  of  flares  (P  <  .001).
While treatment  satisfaction  was  high  in  both  groups,  adherence  was  poor  (18.4%-42.6%  in
children and  14.9%-27.0%  in  adults).

Conclusions:  Patients  with  moderate  and  severe  AD  receiving  maintenance  therapy  experience
a reduction  in  the  number  and  duration  of  flares  and  an  improvement  in  HRQOL.  While  treatment
satisfaction  is  high,  adherence  rates  could  be  improved.
© 2012  Elsevier  España,  S.L.  and  AEDV.  All  rights  reserved.
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Calidad  de  vida  relacionada  con  la  salud,  satisfacción  y  cumplimiento  de  los
pacientes  con  dermatitis  atópica  moderada-grave  que  siguen  un  tratamiento
farmacológico  de  mantenimiento.  Estudio  CONDA-SAT

Resumen
Introducción  y  objetivos: Evaluar  la  calidad  de  vida  relacionada  con  la  salud  (CVRS),  la  satisfac-
ción y  cumplimiento  en  pacientes  con  dermatitis  atópica  (DA)  moderada-grave  en  tratamiento
farmacológico  de  mantenimiento.
Material  y  métodos:  Estudio  epidemiológico,  multicéntrico,  nacional,  transversal  con
pacientes  adultos  y  pediátricos  diagnosticados  de  DA  moderada  o  grave  de  al  menos  16  meses
de evolución  y  en  tratamiento  de  mantenimiento.  Se  aplicó  el  Índice  de  Calidad  de  Vida  en
Dermatología  (DLQI),  el  Cuestionario  Dermatológico  de  Calidad  de  Vida  Infantil  (CDLQI),  la
versión para  menores  de  4  años  (IDQOL),  la  Escala  de  Afectación  de  la  Dermatitis  Atópica
(EADA), el  test  de  Morisky-Green  y  escalas  visuales  analógicas  de  satisfacción.  Se  comparó  la
CVRS entre  pacientes  con  afectación  moderada  y  grave  (U  de  Mann-Whitney)  y  la  duración  y
número de  brotes  antes  y  después  de  la  terapia  de  mantenimiento  (prueba  de  Wilcoxon).
Resultados:  Participaron  141  pacientes  pediátricos  y  141  adultos  con  DA  moderada  en  el  85,8%
y 79,4%  de  los  casos,  respectivamente.  El  impacto  en  CVRS  fue  leve-moderado.  La  duración
y número  de  los  brotes  disminuyeron  desde  la  aplicación  del  tratamiento  de  mantenimiento
(p<0.001).  Aunque  la  satisfacción  fue  alta  en  ambos  grupos,  el  cumplimiento  fue  muy  bajo
(entre el  18,4%-42,6%  en  pediátricos  y  entre  el  14,9%-27,0%  en  adultos).
Conclusiones:  Los  pacientes  con  DA  moderada  o  grave  que  siguen  tratamiento  farmacológico
de mantenimiento  presentan  una  reducción  en  la  duración  y  número  de  los  brotes  y  menor
afectación de  su  CVRS.  Además,  los  pacientes  están  satisfechos  con  el  tratamiento  aunque  su
cumplimiento  es  mejorable.
© 2012  Elsevier  España,  S.L.  y  AEDV.  Todos  los  derechos  reservados.
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topic  dermatitis  (AD)  is  a  chronic  inflammatory  skin  dis-
ase  that  appears  in  early  childhood.  It  is  characterized  by
ntense  pruritus,  dry  skin,  and  skin  lesions  that  appear  in
ares  and  have  a  considerable  impact  on  patients’  lives.1,2

n  recent  years,  the  prevalence  of  AD  has  increased  to
etween  7%  and  20%  in  children  and  between  2%  and  7%
n  adults.2,3 The  etiology  of  AD  has  been  linked  to  genetic,
iological,  immunological,  and  environmental  factors.4 As  a
onsequence  of  certain  pathophysiological  features  of  AD,
uch  as  the  persistence  of  subclinical  inflammation  and  skin
arrier  dysfunction,  there  has  been  a  paradigm  shift  in  the
pproach  to  treating  the  disease.  It  is  now  possible,  after
he  resolution  of  a  flare,  to  recommend  a  proactive  treat-
ent  strategy  aimed  at  preventing  new  flares  and  achieving

onger  flare-free  intervals.5,6

AD  can  cause  various  difficulties.  Numerous  studies  have
ighlighted  the  physical,  psychological,  and  social  impact
f  the  disease  on  patients’  lives,  especially  during  acute
pisodes.1,7---9 AD  flares  can  interfere  with  sleep  and  rest,  dis-
upt  personal  performance  in  school,  at  work,  and  in  social
elationships,  and  lead  to  considerable  emotional  distress
ssociated  with  symptom  severity.  We  believed  it  would
e  interesting  to  assess  how  patients  with  AD  on  main-
enance  therapy  perceive  their  health-related  quality  of
ife  (HRQOL),  as  there  is  little  evidence  on  this  group  of

atients  in  Spain.  Previous  studies  have  examined  patients’
ttitudes  toward  medical  recommendations  and  treatment
or  AD  flares.10,11 Nevertheless,  research  on  patient  satis-
action  with  maintenance  strategies  and  on  adherence  to

h
i
t
g

aintenance  therapy  is  needed  because  these  factors  have
mportant  clinical  implications.12---14 The  primary  objective
f  this  study  was  to  evaluate  HRQOL,  patient  satisfaction,
nd  treatment  adherence  in  patients  receiving  maintenance
herapy  to  control  AD.  The  secondary  objective  was  to
onfirm  the  basic  psychometric  properties  of  the  Atopic  Der-
atitis  Impact  Scale  (ADIS).

atients and Methods

 total  of  156  dermatologists  throughout  Spain  participated
n  this  multicenter,  cross-sectional,  epidemiological  study.
he  enrollment  period  lasted  from  November  2009  to  June
010.  During  this  period,  each  dermatologist  consecutively
nterviewed  2  patients----1  adult  (aged  >  16  years)  and  1  child
aged  2-15  years)----who  had  been  clinically  diagnosed  with
oderate  or  severe  AD  in  accordance  with  the  diagnostic

riteria  described  by  Hanifin  and  Rajka.15 Patients  enrolled
n  the  study  had  a  disease  duration  of  at  least  16  months
nd  had  been  receiving  topical  pharmacologic  maintenance
herapy  for  at  least  4  months  as  a  proactive  strategy  to
revent  flares  and  control  the  disease.  Topical  pharmaco-
ogic  maintenance  therapy  was  defined  as  the  prescription
f  topical  calcineurin  inhibitors,  topical  corticosteroids,  or
lternatives,  with  or  without  emollients,  once  the  dermatol-
gist  had  determined  that  the  AD  flare  for  which  the  patient

ad  previously  been  treated  was  under  control  (stable  or
nactive  AD  lesions  in  the  dermatologist’s  judgment).  This
opical  therapy  was  prescribed  according  to  the  dermatolo-
ist’s  criteria,  following  the  routine  clinical  practice  of  each
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hospital.  All  patients  (or  their  parents,  in  the  case  of  chil-
dren)  gave  their  written  informed  consent  to  participate  in
the  study,  which  was  conducted  in  accordance  with  Good
Clinical  Practice  guidelines  and  the  Declaration  of  Helsinki.

Study  Variables  and  Measurement  Tools

The  dermatologists  recorded  the  following  sociodemo-
graphic  and  clinical  variables  for  each  participating  patient:
age,  sex,  duration  of  AD,  clinical  assessment  of  disease
severity  (moderate  or  severe)  at  the  time  of  diagnosis,  num-
ber  of  flares  in  the  previous  year,  duration  of  flares  before
the  start  of  maintenance  therapy,  topical  maintenance  ther-
apy  prescribed  for  flare-free  intervals  (topical  calcineurin
inhibitors,  topical  corticosteroids,  or  alternatives),  and
number  and  duration  of  flares  after  at  least  4  months
of  maintenance  therapy.  They  also  indicated  their  clini-
cal  impression  of  each  patient’s  adherence  to  maintenance
therapy  and  the  treatment  of  flares.

Specific  HRQOL  Questionnaires  (Completed  by
Patients or  Their  Parents)

Dermatology  Life  Quality  Index  (DLQI).16,17 This  10-item
questionnaire  was  used  to  evaluate  patients’  symptoms  and
feelings  as  well  as  problems  related  to  daily  activities,
leisure,  work  and  school,  personal  relationships  (including
sexual  difficulties),  and  treatment.

Children’s  Dermatology  Life  Quality  Index  (cDLQI).18 This
version  of  the  DLQI  scale  was  used  for  patients  between  the
ages  of  5  and  16  years.

Infants’  Dermatitis  Quality  of  Life  Index  (IDQOL).19 This
scale  was  used  for  patients  under  the  age  of  5.

On  the  basis  of  these  3  specific  questionnaires,  patients
were  given  a  total  aggregate  score  of  between  0  (minimum
impact,  better  HRQOL)  and  30  (maximum  impact,  worse
HRQOL).  In  addition,  on  the  basis  of  their  overall  scores
on  the  DLQI  or  cDLQI,  patients  were  classified  in  5  cate-
gories  according  to  the  impact  of  AD  on  HRQOL:  no  effect
(0-1  points),  small  effect  (2-5  points),  moderate  effect  (6-
10  points),  very  large  effect  (11-20  points),  and  extremely
large  effect  (21-30  points).  In  addition,  the  IDQOL  question-
naire  included  an  item  that  evaluated  the  severity  of  the
eczema  on  a  scale  of  1  (extremely  severe)  to  5  (fairly  good
or  none).

Atopic  Dermatitis  Impact  Scale  (ADIS).11 This  question-
naire  has  9  items  in  the  adult  version  and  8  items  in
the  children’s  version.  Respondents  chose  from  4  possible
answers  on  a  Likert-type  scale  and  their  overall  scores  were
linearly  transformed  into  a  scale  of  0  (minimum  impact  on
HRQOL)  to  10  (maximum  impact).

Adherence  and  Satisfaction

Morisky  Medication  Adherence  Scale.20 This  indirect  mea-
sure  was  included  in  order  to  take  into  account  self-reported

adherence  to  the  prescribed  treatment  regimen,  thereby
complementing  our  assessment  from  another  relevant  per-
spective.  In  the  case  of  pediatric  patients,  the  test  was
taken  by  the  patients  themselves  if  they  were  able  to
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nderstand  it  and  by  their  parents  otherwise.  Patients  were
onsidered  to  have  adhered  to  treatment  if  they  answered
‘no’’  to  questions  1,  3,  and  4  and  ‘‘yes’’  to  question
.

Satisfaction.  Patients  used  a  visual  analog  scale  of  0
minimum  satisfaction)  to  10  (maximum  satisfaction)  to
eport  their  satisfaction  with  several  aspects:  the  main-
enance  therapy  overall,  prevention  of  new  flares,  length
f  flare-free  intervals,  frequency  of  application,  disease
ontrol,  and  information  provided  by  the  dermatologist
bout  the  maintenance  therapy  and  about  treating  new
ares.

tatistical  Analysis

irst,  we  carried  out  a  descriptive  analysis  of  the  clini-
al  and  sociodemographic  characteristics  of  the  pediatric
nd  adult  patients.  Second,  we  used  the  Mann-Whitney

 test  to  compare  the  HRQOL  of  patients  considered  by
he  dermatologists  as  having  moderate  disease  with  that
f  patients  considered  as  having  severe  disease.  Third,
e  used  the  Wilcoxon  test  to  compare  the  frequency  and
uration  of  AD  flares  before  and  after  the  start  of  main-
enance  therapy.  Fourth,  we  used  a  forward  conditional
ogistic  regression  model  (entry  criterion,  P  ≤  .05;  exit  cri-
erion,  P  ≥  .1)  to  study  which  factors  (sex,  age,  severity  of
D,  HRQOL,  and  satisfaction)  were  associated  with  treat-
ent  adherence  and  we  calculated  the  odds  ratios  (ORs).

ifth,  we  analyzed  the  relationship  between  ADIS  scores
nd  DLQI,  cDLQI,  and  IDQOL  scores  (Spearman  correlation
oefficient).  Finally,  we  used  exploratory  factor  analysis
o  determine  whether  the  unidimensionality  of  the  2  ver-
ions  of  the  ADIS  was  replicated  and  we  calculated  the
ronbach  �  to  confirm  adequate  internal  consistency.  In  all
tatistical  tests  with  outcome  variables,  a  P value  of  .05
as  considered  statistically  significant.  The  statistical  anal-
ses  described  in  this  section  were  carried  out  using  the
tata  10  (StataCorp)  and  SPSS  (version  15.0)  statistical  pack-
ges.

esults

ata  were  recorded  for  309  patients  with  AD  (155  adults
nd  154  children).  Twenty-seven  patients  (14  adults  and  13
hildren)  were  excluded  from  the  study  because  they  did  not
eet  the  inclusion  criteria  described  in  the  previous  section.
he  final  sample  for  analysis  comprised  282  patients  (141
dults  and  141  children).  The  sociodemographic  and  clinical
haracteristics  of  the  sample  are  summarized  in  Table  1  and
ig.  1. According  to  the  dermatologists’  clinical  impression,
D  severity  was  moderate  in  85.8%  of  the  children  and  79.4%
f  the  adults.  The  median  time  on  maintenance  therapy  was
0  months  (Table  1).

Improvement  in  the  frequency  and  duration  of  flares  after
he  start  of  maintenance  therapy  was  observed  in  children
nd  adults  (Fig.  1)  and  was  statistically  significant  in  both
roups  (Wilcoxon  test,  P  <  .001).
As  for  HRQOL,  the  results  showed  that  in  most  cases
D  had  a  mild  impact  on  the  daily  lives  of  patients  receiv-

ng  maintenance  therapy  (Table  2).  However,  patients  with
oderate  AD  had  higher  levels  of  emotional,  physical,  and
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Table  1  Description  of  Children  and  Adults  With  Atopic  Dermatitis  (AD).

Children  (n  =  141)  Adults  (n  =  141)

Sex,  no.  (%)
Male  82  (58.2) 68  (48.2)
Female 58  (41.8)  73  (51.8)
Age, mean  (SD),  y  8.68  (3.56)  33.06  (11.19)

Clinical impression  of  severity,  no.  (%)
Moderate  121  (85.8)  112  (79.4)
Severe 19  (13.5)  28  (19.9)

Maintenance therapy,  no.  (%)
Corticosteroids  22  (15.60)  30  (21.28)
Topical calcineurin  inhibitors 131  (92.91)  135  (95.74)
Other 7  (4.96)  20  (14.18)

Emollients used  during  flare-free  intervals,  no.  (%)
Yes 133  (94.3)  125  (88.7)
No 5  (3.5)  11  (7.8)

Clinical impression  of  adherence  to  treatment  for  flares,  no.  (%)
Yes 123  (87.2)  120  (85.5)
No 15  (10.6)  20  (14.2)

Clinical impression  of  adherence  to  maintenance  therapy,  no.  (%)
Yes 125  (88.7)  124  (87.9)
No 12  (8.5)  14  (9.9)

Median duration  of  AD,  y  (IQR) 6.00  (3.00-8.50) 19.00  (8.00-25.00)
Median duration  of  pharmacologic  maintenance  therapy,  mo  (IQR) 10.00  (8.00-14.00) 10.00  (8.00-14.50)

Abbreviation: IQR, interquartile range.

No. of flares per year in children

%

Duration of flares in children

%

<5 Flares >10 Flares Continuous5-10 Flares

Before maintenance therapy After maintenance therapy

(P<.001)

No. of flares per year in adults

%

<5 Flares >10 Flares Continuous5-10 Flares

Before maintenance therapy After maintenance therapy

(P<.001)

<7 d 15-21 d Continuous7-14 d

Duration of flares in adults
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F
igure  1  Number  and  Duration  of  Atopic  Dermatitis  (AD)  Flares  pe
r  Year  Before  and  After  the  Start  of  Maintenance  Therapy.
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Table  2  Health-Related  Quality  of  Life  of  Patients  With  Atopic  Dermatitis  (AD)  Receiving  Maintenance  Therapy.

Instrument  (Range  of  Scores)  Children  Adults

Mean  Score  95%  CI  Mean  Score  95%  CI

LL  UL  LL  UL

ADIS  (0-10)  2.47  2.05  2.93  2.63  2.16  2.76
cDLQI or  DLQI  (0-30)  6.03  4.84  7.02  5.11  4.17  5.74
Symptoms and  feelings  (0-6)  1.96  1.69  2.31  1.75  1.45  1.88
Daily activities  (0-6)  1.76  1.23  1.97  1.07  0.83  1.24
Leisure (0-6) 0.50 0.29  0.66  0.94  0.62  1.08
Work and  school  (0-3) 0.51 0.32 0.74 0.43 0.24  0.51
Personal relationships  (0-6) 0.73 0.55 0.84 0.45 0.24 0.55
Treatment  (0-3) 0.68 0.49 0.82 0.67 0.50 0.76
Severity  of  eczema,  IDQOL  (1-5)a 1.94  1.51  2.24  --------  --------  --------
Overall IDQOL  (0-30)a 7.62  5.60  9.64  --------  --------  --------

Abbreviations: ADIS, Atopic Dermatitis Impact Scale; cDLQI, Children’s Dermatology Life Quality Index; DLQI, Dermatology Life Quality
Index; IDQOL, Infants’ Dermatitis Quality of Life Index; LL, lower limit; UL, upper limit.

a Scale used for patients under the age of 5 years only (n = 32).
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Figure  2  Impact  of  Atopic  Dermatitis  (AD)  and  S

social  well-being  than  those  with  severe  AD  (Figs.  2  and  3).

The  differences  were  statistically  significant  in  adults
(Fig.  3).

Satisfaction  with  the  maintenance  therapy  was  high  in
adults  and  children  (Table  3).  Both  groups  were  satisfied
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ction  of  Pediatric  Patients  by  Severity  of  Disease.

ith  the  information  they  received  from  the  dermatolo-

ists  about  the  role  of  maintenance  therapy  in  preventing
ares  and  about  how  to  treat  flares  when  they  occur.  As  for
atisfaction  as  a  function  of  disease  severity,  patients  with
oderate  AD  were  more  satisfied  than  those  with  severe
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Figure  3  Impact  of  Atopic  Dermatitis  (AD)  and  Satisfaction  of  Adult  Patients  by  Severity  of  Disease.

Table  3  Patient  Satisfaction  With  Maintenance  Therapy  for  Atopic  Dermatitis  (AD).

Visual  Analog  Scale  (0-10  points)  Children  Adults

Mean  95%  CI  Mean  95%  CI

LL  UL  LL  UL

Overall  satisfaction  7.19  6.84  7.58  6.98  6.72  7.40
Satisfaction with  prevention  of  flares  6.97  6.71  7.66  6.94  6.68  7.38
Satisfaction with  lengthening  of  flare-free  intervals  7.07  6.71  7.67  7.15  6.88  7.55
Satisfaction with  frequency  of  application  7.45  7.08  7.95  7.27  6.97  7.61
Satisfaction with  information  received  about

maintenance  therapy
8.62  8.35  8.95  8.36  8.16  8.67

Satisfaction with  information  received  about  treating
flares during  maintenance  therapy

8.65  8.36  8.94  8.41  8.22  8.71
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(

t
1
m
a
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a
m

I
e
t
s
a
t

Abbreviations: LL, lower limit; UL, upper limit.

isease  but  the  differences  were  small  and  not  significant
Figs.  2  and  3).

As  for  adherence  to  medical  recommendations,  responses
o  the  Morisky  Medication  Adherence  Scale  showed  that
8.4%  of  children  and  14.9%  of  adults  followed  the  treat-
ent  regimen  correctly.  More  specifically,  49.9%  of  children
nd  64.5%  of  adults  reported  that  they  occasionally  for-
ot  to  apply  their  treatment.  In  addition,  34.0%  of  children
nd  46.8%  of  adults  said  that  they  stopped  using  the  treat-
ent  when  they  did  not  have  any  AD-related  symptoms.

t
g
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m

f  we  apply  less  stringent  criteria  and  consider  as  adher-
nt  all  patients  who  said  they  never  forgot  apply  their
reatment  and  continued  to  use  it  when  they  had  no
ymptoms,  then  42.6%  of  children  and  27%  of  adults
dhered  to  treatment.  There  were  discrepancies  between
he  dermatologists’  perception  of  patients’  adherence  and

he  patients’  self-reported  adherence.  The  dermatolo-
ists  considered  that  the  vast  majority  of  their  patients
88.7%  of  children  and  88.9%  of  adults)  adhered  to  the
aintenance  therapy,  but  self-reported  adherence  rates
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were  lower  (18.4%-42.6%  in  children  and  14.9%-27.0%  in
adults).  Satisfaction  with  frequency  of  application  was  sig-
nificantly  associated  with  adherence  in  adults  (adjusted
OR,  2.12;  95%  CI,  1.38-3.25;  P  =  .001)  while  low  HRQOL
was  associated  with  a  greater  likelihood  of  nonadher-
ence  in  children  (adjusted  OR,  0.529;  95%  CI,  0.325-0.859;
P  =  .01).

Regarding  the  construct  validity  of  the  ADIS,  a  single
general  factor  explained  an  adequate  percentage  of  the
variance  in  scores  (54.04%  in  the  children’s  ADIS  and  48.22%
in  the  adult  version).  In  addition,  the  scales  had  good  inter-
nal  consistency  (Cronbach  �  of  0.872  and  0.859  for  the
children’s  and  adult  ADIS,  respectively)  and  all  items  in
both  versions  were  moderately  to  highly  correlated  with
this  single  underlying  factor  (range  of  correlations  for  the
children’s  and  adult  ADIS,  0.701-0.774  and  0.611-0.799,
respectively).  Finally,  the  correlation  coefficients  between
scores  on  both  versions  of  the  ADIS  and  scores  on  the  specific
HRQOL  questionnaires  were  moderate  to  high  (range  of  cor-
relations  for  children’s  ADIS  and  cDLQI,  0.327-0.521;  P  <  .01;
range  of  correlations  for  adult  ADIS  and  DLQI,  0.553-0.767;
P  <  .01).

Discussion

In  this  study,  we  observed  that  maintenance  therapy  has
positive  effects  on  the  control  of  AD  symptoms.  After  main-
tenance  therapy  was  started,  the  proportion  of  patients
with  fewer  than  5  flares  per  year  increased  significantly.  In
addition,  the  number  of  days  the  flares  lasted  decreased  sig-
nificantly  in  adults  and  children.  This  benefit  was  reflected
in  greater  physical  and  emotional  well-being.  In  particu-
lar,  we  observed  that  the  impact  of  AD  on  patients’  lives
was  smaller  than  that  reported  in  previous  cohort  studies
of  patients  with  moderate  or  severe  AD  who  did  not  fully
adhere  to  pharmacologic  maintenance  therapy.11,21 In  our
study,  the  mean  DLQI  and  cDLQI  scores  of  patients  with  mod-
erate  or  severe  AD  indicated  a  mild  to  slightly  moderate
impact  on  HRQOL.  Specifically,  the  impact  of  AD  on  HRQOL
was  mostly  mild  in  patients  with  moderate  disease  and  mod-
erate  in  patients  with  severe  disease  (Figs.  2  and  3).  Despite
the  small  number  of  patients  with  severe  AD  in  our  sam-
ple,  these  results  show  the  benefit  of  using  pharmacologic
maintenance  therapy  to  control  AD  in  clinical  practice  and
are  consistent  with  evidence  from  more  strictly  controlled
experimental  studies.5,6,22---24

Patients  were  highly  satisfied  with  both  the  frequency
of  application  of  the  pharmacologic  maintenance  therapy
and  its  success  in  lengthening  flare-free  intervals.  These
levels  of  satisfaction  are  comparable  to,  but  slightly  higher
than,  the  overall  levels  of  satisfaction  with  treatment  for
AD  flares  found  in  a  2008  study  by  Schmitt  et  al.25 in
Germany.  The  same  study  found  that  the  impression  that
the  treating  physician  is  professionally  competent  and  pro-
vides  useful  information  about  controlling  AD  were  the
strongest  determinants  of  patient  satisfaction.25 In  the
present  study,  both  adults  and  children  placed  the  highest

value  on  the  information  they  received  from  their  dermatol-
ogists  about  treating  flares  during  maintenance  therapy  and
about  controlling  the  disease  with  topical  pharmacologic
agents.
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It  appears  necessary  for  dermatologists  to  stress  to
atients  that  adherence  to  therapy  and  medical  recom-
endations  is  essential  to  obtaining  clinical  benefits  and

ontrolling  AD.12---14 In  our  study  population,  there  was  room
or  improvement  in  adherence  to  maintenance  therapy.  The
igh  percentage  of  patients  (34%  of  children  and  47.8%  of
dults)  who  stopped  using  the  treatment  when  the  symp-
oms  subsided  and  who  occasionally  forgot  to  use  it  (49.9%
f  children  and  64.5%  of  adults)  were  especially  noteworthy.
hese  results  are  consistent  with  those  of  previous  stud-

es  on  topical  therapies.12,13,26 We  therefore  consider  that
ermatologists  should  stress  the  importance  of  adherence
o  therapy  and  adopt  patient  education  strategies.27---29 We
elieve  that  outcomes  could  be  optimized  by  applying  long-
erm  AD  management  strategies  of  this  sort.  Moreover,  we
ound  that  adherence  in  adult  patients  was  significantly
ssociated  with  satisfaction  with  frequency  of  application,
nd  we  believe  that  this  association  should  be  taken  into
ccount  in  efforts  to  improve  adherence.

The  main  limitation  of  this  study  was  its  cross-sectional
esign,  as  this  prevented  us  from  recording  and  measuring
he  magnitude  of  clinical  changes----related  to  a  reduc-
ion  in  symptom  intensity  and  possible  treatment-related
dverse  effects----and  from  assessing  their  relationship  with
he  constructs  mentioned  above  (HRQOL,  satisfaction,
nd  adherence).  Nevertheless,  we  achieved  our  primary
bjective----to  describe  HRQOL,  patient  satisfaction,  and
dherence  in  patients  receiving  maintenance  therapy----by
pplying  psychometrically  valid  scales.  In  addition,  it  is
mportant  to  note  that  AD  severity  was  assessed  on  the
asis  of  the  dermatologists’  diagnostic  criteria  within  the
outine  clinical  practice  of  their  hospitals.  It  would  have
een  preferable  to  complement  this  assessment  with  a  spe-
ific  measure  of  recognized  validity30 such  as  the  SCORing
topic  Dermatitis  (SCORAD)  index.  However,  we  were  unable
o  include  this  objective  instrument  in  our  study  because
t  is  not  yet  widely  used  in  routine  clinical  practice  in
pain.11 Another  limitation  was  the  use  of  indirect  meas-
res  to  detect  nonadherence.  While  we  recognize  that  more
ccurate  results  could  have  been  obtained  with  electronic
onitoring  systems12,13 or  other  objective  measures,  the

umber  of  hospitals  and  patients  in  this  study  made  the
se  of  such  tools  unfeasible.  We  therefore  decided  instead
o  include  dermatologists’  perception  of  patients’  adher-
nce  in  order  to  incorporate  at  least  2  assessment  methods
n  this  variable.  Furthermore,  although  we  are  aware  that
he  Morisky  Medication  Adherence  Scale  tends  to  overesti-
ate  nonadherence,31 the  adherence  rates  obtained  with

his  test  were  similar  to  those  found  in  earlier  studies  in
hildren.12,26 We  included  the  adherence  rates  found  with
he  various  items  of  this  test  in  order  to  provide  derma-
ologists  with  more  information  about  nonadherence  in  our
atients.

In  conclusion,  in  this  study  we  have  confirmed  that  the
DIS  is  a  short  assessment  instrument  with  adequate  psycho-
etric  properties.  Further,  the  high  internal  consistency  and

onvergent  validity  detected  between  the  ADIS  and  widely
alidated30 scales  such  as  the  DLQI16 and  the  cDLQI18 support

he  use  of  the  ADIS  in  routine  clinical  practice  to  obtain  addi-
ional  information  about  the  impact  of  moderate  or  severe
D  in  patients  receiving  topical  pharmacologic  maintenance
herapy.



 IN+Model

8

E

P
d
a

C
f
c
s
t

R
d
a

F

T

C

D
H
a

R

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

ARTICLE
 

thical Disclosures

rotection  of  human  and  animal  subjects.  The  authors
eclare  that  no  experiments  were  performed  on  humans  or
nimals  for  this  investigation.

onfidentiality  of  data.  The  authors  declare  that  they  have
ollowed  their  hospitals’  protocol  on  the  publication  of  data
oncerning  patients  and  that  all  patients  included  in  the
tudy  have  received  sufficient  information  and  have  given
heir  written  informed  consent  to  participate  in  the  study.

ight  to  privacy  and  informed  consent.  The  authors
eclare  that  no  private  patient  data  are  disclosed  in  this
rticle.

unding

his  study  was  funded  by  Astellas  Pharma  S.A.

onflicts of Interest

r.  Emilio  Pedrosa  is  employed  by  Astellas  Pharma  Spain.
owever,  given  the  aims  and  scope  of  this  study,  the  other
uthors  declare  that  there  are  no  conflicts  of  interest.

eferences

1. Coghi S, Bortoletto MC, Sampaio SA, Andrade Junior HF, Aoki V.
Quality of life is severely compromised in adult patients with
atopic dermatitis in Brazil, especially due to mental compo-
nents. Clinics (Sao Paulo). 2007;62:235---42.

2. Galan MG, Moreno JC. Actualización en el tratamiento de la
dermatitis atópica. Dermatología Práctica. 2008;16:19---32.

3. Fernandez-Mayoralas, Martin JM, Garcia-Marcos L. Prevalen-
cia de la dermatitis atopica en escolares de Cartagena y su
relación con el sexo y la contaminacion. An Pediatr (Barc).
2004;60:555---60.

4. Akdis CA, Akdis M, Bieber T, Bindslev-Jensen C, Boguniewicz
M, Eigenmann P, et al. Diagnosis and treatment of atopic
dermatitis in children and adults: European Academy of Aller-
gology and Clinical Immunology/American Academy of Allergy.
Asthma and Immunology/PRACTALL Consensus Report. Allergy.
2006;61:969---87.

5. Thaci D, Chambers C, Sidhu M, Dorsch B, Ehlken B, Fuchs
S. Twice-weekly treatment with tacrolimus 0.03% ointment
in children with atopic dermatitis: clinical efficacy and eco-
nomic impact over 12 months. J Eur Acad Dermatol Venereol.
2010;24:1040---6.

6. Zuberbier T, Brautigam M. Long-term management of facial
atopic eczema with pimecrolimus cream 1% in paediatric
patients with mild to moderate disease. J Eur Acad Dermatol
Venereol. 2008;22:718---21.

7. Ben-Gashir MA. Relationship between quality of life and disease
severity in atopic dermatitis/eczema syndrome during child-
hood. Curr Opin Allergy Clin Immunol. 2003;3:369---73.

8. Holm EA, Esmann S, Jemec GB. The handicap caused by atopic
dermatitis---sick leave and job avoidance. J Eur Acad Dermatol

Venereol. 2006;20:255---9.

9. Conde-Taboada A, González-Barcala FJ, Toribio J. Dermatitis
atópica infantil: revisión y actualización. Actas Dermosifiliogr.
2008;99:690---700.

2

 PRESS
A.  Torrelo  et  al.

0. Betlloch I, Izu R, Lleonart M, Ferrer M, Ferrando J.
Actitud del paciente con dermatitis atópica frente a su
patología y tratamiento. Estudio ACTIDA. Actas Dermosifiliogr.
2010;101:143---50.

1. Torrelo A, Ortiz J, Alomar A, Ros S, Prieto M, Cuervo J. Atopic
Dermatitis: impact on quality of life and patients’ attitudes
toward its management. Eur J Dermatol. 2012;22(1):97---105.

2. Krejci-Manwaring J, Tusa MG, Carroll C, Camacho F, Kaur M, Carr
D, et al. Stealth monitoring of adherence to topical medication:
adherence is very poor in children with atopic dermatitis. J Am
Acad Dermatol. 2007;56:211---6.

3. Brown KL, Krejci-Manwaring J, Tusa MG, Camacho F, Fleischer Jr
AB, Balkrishnan R, et al. Poor compliance with topical cortico-
steroids for atopic dermatitis despite severe disease. Dermatol
Online J. 2008;14:13.

4. Carroll CL, Feldman SR, Camacho FT, Balkrishnan R. Better med-
ication adherence results in greater improvement in severity of
psoriasis. Br J Dermatol. 2004;151:895---7.

5. Hanifin JM, Rajka G. Diagnostic features of atopic eczema. Acta
Dermatovenerol Suppl (Stockh). 1980;92:44---7.

6. Finlay A, Khan G. Dermatology Life Quality Index (DLQI)----a
simple practical measure for routine clinical use. Clin Exp Der-
matol. 1994;19:210---6.

7. Basra MK, Fenech R, Gatt RM, Salek MS, Finlay AY. The
Dermatology Life Quality Index 1994-2007: a comprehensive
review of validation data and clinical results. Br J Dermatol.
2008;159:997---1035.

8. Lewis-Jones M, Finaly A. The Children’s Dermatology Life Qual-
ity Index (CDLQI): initial validation and practical use. Br J
Dermatol. 1995;132:942---9.

9. Lewis-Jones M, Finaly A, Dykes P. The Infants’ Dermatitis Quality
of Life Index. Br J Dermatol. 2001;144:104---10.

0. Morisky DE, Green LW, Levine DM. Concurrent and predictive
validity of a self-reported measure of medication adherence.
Med Care. 1986;24:67---74.

1. Sánchez-Pérez J, Daudén-Tello E, Mora AM, Lara Surinyac N.
Impacto de la calidad de vida relacionada con la salud en
población pediátrica y adulta española con dermatitis atópica.
Estudio PSEDA. Actas Dermosifiliogr. 2012, http://dx.doi.org/
10.1016/j.ad.2012.03.008.

2. Thaci D, Reitamo S, Gonzalez-Ensenat MA, Moss C, Boccaletti
V, Cainelli T, et al. Proactive disease management with 0.03%
tacrolimus ointment for children with atopic dermatitis: results
of a randomized, multicentre, comparative study. Br J Derma-
tol. 2008;159:1348---56.

3. Reitamo S, Ortonne JP, Sand C, Cambazard F, Bieber T, Folster-
Holst R, et al. A multicentre, randomized, double-blind,
controlled study of long-term treatment with 0.1% tacrolimus
ointment in adults with moderate to severe atopic dermatitis.
Br J Dermatol. 2005;152:1282---9.

4. Wollenberg A, Reitamo S, Girolomoni G, Lahfa M, Ruzicka
T, Healy E, et al. Proactive treatment of atopic dermati-
tis in adults with 0.1% tacrolimus ointment. Allergy. 2008;63:
742---50.

5. Schmitt J, Csotonyi F, Bauer A, Meurer M. Determinants of treat-
ment goals and satisfaction of patients with atopic eczema. J
Dtsch Dermatol Ges. 2008;6:458---65.

6. Polanco AI, González HJ, Rodrigo GC, García DA, García-Patos
BV, Zambrano ZA. Calidad de vida, satisfacción y adheren-
cia terapéutica en dermatitis atópica. Pediatrika. 2007;27:
31---40.

7. Staab D, Diepgen TL, Fartasch M, Kupfer J, Lob-Corzilius T,
Ring J, et al. Age related, structured educational programmes
for the management of atopic dermatitis in children and
adolescents: multicentre, randomised controlled trial. BMJ.

2006;332:933---8.

8. Holm EA, Esmann S, Jemec GB. Patient education and morbidity
in atopic eczema. Dermatol Nurs. 2005;17:35---46.

http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0005
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0010
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0015
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0020
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0025
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0030
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0035
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0040
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0045
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0050
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0055
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0060
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0065
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0070
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0075
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0080
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0085
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0090
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0095
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0100
dx.doi.org/10.1016/j.ad.2012.03.008
dx.doi.org/10.1016/j.ad.2012.03.008
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0110
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0115
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0120
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0125
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0130
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0135
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0140


 IN+Model

ith  

3

ARTICLE
HRQOL,  Satisfaction,  and  Treatment  Adherence  in  Patients  w

29. Ricci G, Bendandi B, Aiazzi R, Patrizi A, Masi M. Three years
of Italian experience of an educational program for parents

of young children affected by atopic dermatitis: improv-
ing knowledge produces lower anxiety levels in parents of
children with atopic dermatitis. Pediatr Dermatol. 2009;26:
1---5.

3

 PRESS
AD  on  Maintenance  Therapy  9

0. Rehal B, Armstrong AW.  Health outcome measures in atopic der-
matitis: a systematic review of trends in disease severity and

quality of life intruments 1985-2010. PLoS One. 2011;6:e17520.

1. Gil V, Pineda M, MArtínez JL, Belda J. Validez de 6 méto-
dos indirectos para valorar el incumplimiento terapéutico en
hipertensión arterial. Med Clin (Barc). 1994;102:532---6.

http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0145
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0150
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155
http://refhub.elsevier.com/S1578-2190(13)00095-4/SBREF0155

	Health-Related Quality of Life, Patient Satisfaction, and Adherence to Treatment in Patients with Moderate or Severe Atopi...
	Introduction
	Patients and Methods
	Study Variables and Measurement Tools
	Specific HRQOL Questionnaires (Completed by Patients or Their Parents)
	Adherence and Satisfaction
	Statistical Analysis

	Results
	Discussion
	Ethical Disclosures
	Protection of human and animal subjects
	Confidentiality of data
	Right to privacy and informed consent

	Funding
	Conflicts of Interest
	References


