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Abstract
Introduction:  Hypertension  (HTN)  is  the  most  frequent  cause  of  subcortical  vascular  brain  injury
(VBI) and  its  cognitive  consequences.  The  aims  were  to  show  the  usefulness  of  the  Clock  Drawing
Test (CDT)  to  detect  cognitive  impairment  in  hypertensive  patients  and  to  compare  it  with  the
Mini-Mental  Test  (MMSE).
Methods:  A  subset  of  hypertensive  patients  of  the  Heart-Brain  Study  in  Argentina  was  included.
Demographic  characteristics,  vascular  risk  factors,  blood  pressure  (BP)  and  schooling  level
were recorded.  The  MMSE  and  CDT  tests  were  used  for  neurocognitive  assessment  and  Hospital
Anxiety Depression  scale  (HAD)  for  mood  disorder  evaluation.
Results:  1414  hypertensive  patients  (age  59.7  ±  13.8  years,  female  (62.3%).  The  prevalence
of cognitive  impairment  was  20.7%  (using  MMSE)  and  36.1%  (using  CDT).  Among  hypertensive
patients  with  normal  MMSE  (>24)  29.3%  had  cognitive  impairment  (abnormal  CDT).  The  CDT  was
associated  with  level  of  education  but  not  with  age  or  mood  status.
Conclusions:  The  CDT  is  a  useful  screening  tool  to  detect  hypertension-mediated  brain  damage

earlier (especially  in  midlife)  and  is  more  sensitive  than  MMSE.
© 2020  SEH-LELHA.  Published  by  Elsevier  España,  S.L.U.  All  rights  reserved.
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PALABRAS  CLAVE
Hipertensión;
Deterioro  cognitivo;
Disfunción  ejecutiva;
Test  de  dibujo  del
reloj;
Test  mini-mental

Test  de  dibujo  del  reloj  como  herramienta  de  cribado  cognitivo  para  evaluar  el  daño
cerebral  mediado  por  hipertensión

Resumen
Introducción:  La  hipertensión  es  la  causa  más  frecuente  de  lesión  cerebral  vascular  subcorti-
cal y  de  sus  consecuencias  cognitivas.  El  objetivo  de  este  estudio  fue  mostrar  la  utilidad  del
Test del  dibujo  del  reloj  (TDR)  para  detectar  el  deterioro  cognitivo  en  pacientes  hipertensos  y
compararlo  con  el  test  Mini-mental  statement  examination  (MMSE).
Métodos:  Se  incluyó  a  un  subconjunto  de  pacientes  hipertensos  del  Estudio  Corazón-Cerebro  de
Argentina. Se  registraron  las  características  demográficas,  los  factores  de  riesgo  vasculares,  la
presión arterial  y  el  nivel  educativo.  Se  utilizaron  TDR  y  MMSE  para  la  evaluación  neurocognitiva,
y la  escala  Hospital  Anxiety  Depression  (HAD)  para  evaluar  los  trastornos  emocionales.
Resultados:  Se  evaluaron  1.414  pacientes  hipertensos  (edad  59,7  ±  13,8  años;  mujeres,  62,3%).
La prevalencia  de  deterioro  cognitivo  fue  del  20,7%  (utilizando  MMSE)  y  del  36,1%  (utilizando
TDR). Entre  los  pacientes  hipertensos  con  MMSE  normal  (>  24)  el  29,3%  tenían  deterioro  cognitivo
(TDR anormal).  Se  asoció  el  TDR  al  nivel  de  formación,  pero  no  a  la  edad  ni  al  estado  emocional.
Conclusiones:  El  TDR  constituye  una  herramienta  de  cribado  útil  para  detectar  tempranamente
el daño  cerebral  mediado  por  hipertensión  (especialmente  en  la  mediana  edad),  con  mayor
sensibilidad  que  el  MMSE.
© 2020  SEH-LELHA.  Publicado  por  Elsevier  España,  S.L.U.  Todos  los  derechos  reservados.
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owadays  a  growing  body  of  evidence  supports  the  strong
ink  between  hypertension  (HTN),  vascular  brain  injury  (VBI)
nd  its  clinical  expressions:  stroke,  cognitive  impairment
nd  dementia.1,2 Given  that,  the  HTN  is  consider  the  main
odifiable  vascular  risk  factor  for  cognitive  impairment

nd  dementia,3 the  burden  and  progression  of  the  VBI  and
ognitive  status  depend  on  HTN  treatment  and  control.4---6

ne-third  of  the  patients  with  HTN  have  impairment  of  the
xecutive  functions,7,8 which  are  the  most  typically  affected
ognitive  functions  in  the  vascular  brain  damage,  and  this
ondition  doubles  the  risk  to  convert  it  into  dementia.9

he  guidelines  for  management  of  HTN  recommend  the
ssessment  of  hypertension-mediated  organ  damage  to  help
tratify  the  risk,  but  the  brain,  as  a  target  organ,  is  not
sually  included  in  the  screening.10,11 The  use  of  the  brain
maging  cannot  be  thought  as  screening  tool,  but  the  assess-
ent  to  cognitive  status  may  be  adequate  subrogate.  In  this

ense,  the  Mini-Mental  Statement  Examination  (MMSE),12

onsidered  as  the  ‘‘gold  standard’’  test,  was  used  for  more
han  25  years,  but  it  is  known  to  be  an  non-specific  mea-
ure  of  global  cognitive  function,  influenced  by  the  age,
chooling  level,  and  mood  disorders  and  does  not  explore
he  executive  functions.  On  the  other  hand,  the  Clock  Draw-
ng  Test  (CDT)13,14 has  been  employ  in  clinical  setting  to
etect  cognitive  impairment  (particularly  in  patients  with
ascular  risk  factors),  predicting  dementia,15,16 Alzheimer’s
isease,17 mortality  risk  and  it  is  useful  to  evaluate  lon-
itudinal  changes  in  the  cognitive  status.18 Although  the
ffect  of  the  education  level  on  the  CDT  is  controversial,

t  is  not  influence  by  age,  mood  disorders  and  it  is  strongly
ssociated  with  the  executive  functions.19 From  an  epidemi-
logical  point  of  view,  the  CDT  could  be  a  simple  and  easy
ognitive  test  to  be  apply  in  the  clinical  routine  practice  on

W
i
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14
ypertensive  patients.20 Thus,  our  aims  were  to  demonstrate
he  usefulness  of  the  CDT  as  a  screening  tool  to  evaluate  the
rain  function,  as  subrogate  of  the  hypertension-mediated
rain  damage,  and  to  compare  it  with  the  traditional  MMSE.

ethods

tudy  population

he  characteristic  of  the  study  population  has  been  pub-
ished  previously.8 Briefly,  the  participants  were  a  subset
f  the  Heart-Brain  Study  in  Argentina,  a  multicentre  and
ross-sectional  study  that  included  hypertensive  patients,
oth  genders  and  ≥21  years  of  age  and  older.  The  patients
ere  enrolled  from  18  centres  in  5  on  the  7  regions  of
rgentina.  The  sample  did  not  include  pregnant  women,  sub-
ects  having  history  of  stroke  or  neurologic  deficit  or  medical
ondition  precluding  a  bad  prognosis  and  life  expentancy
1  year  (e.g.  severe  chronic  obstructive  pulmonary  disease,
dvanced  cancer,  etc.)  or  subjects  with  neuro-psychiatric
isorders  diagnosed  (e.g.  dementia  according  to  DSM-IV/V,
chizophrenia,  bipolar  disorders,  major  depression,  Parkin-
on  disease,  etc.)  as  well  as  those  on  cholinesterase
nhibitors,  glutamatergic  or  antipsychotic  inhibitors  (the  use
f  benzodiazepine  was  not  exclusion  criteria  but  were  sus-
ended  48  h  before  the  testing).  Finally,  a  total  of  1414
ypertensives  patients  were  included  in  the  final  analysis.

linical  assessment
e  evaluated  demographic  factors  such  as  age,  sex,  school-
ng  level  and  vascular  risk  factors.  The  schooling  level  of  the
articipants  was  classified  in  3  categories:  level  0:  no  school-
ng,  level  1:  ≤7  years  of  education,  level  2:  between  8  and
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2  years  of  education  and  level  3:  ≥12  years.  The  vascular
isk  factors  included  reported  diagnosis  of  diabetes  mellitus,
yperlipidemia  and  current  smoking.

The  blood  pressure  (BP)  was  measured  according  to  stan-
ard  protocol  by  validated  BP  monitors  (Omron  HEM-780-E).
TN  was  defined  according  to  Argentine  Hypertension
onsensus  Guidelines  (Argentine  Society  of  Cardiology-SAC,
rgentine  Federation  of  Cardiology-FAC  and  Argentine  Soci-
ty  of  Arterial  Hypertension-SAHA),11 according  to  the
uropean  Society  of  Hypertension  (ESH)  guidelines10 (sys-
olic  BP  ≥140  mmHg  and/or  their  diastolic  BP  ≥90  mmHg  or
f  they  had  been  prescribed  antihypertensive  medication).
ll  patients  received  antihypertensive  treatment,  the  num-
ers  of  drugs  and  adequate  doses  by  to  reach  therapeutic
bjective.  The  patients  were  divided  into  3  groups  according
o  treatment  and  control  condition:  (1)  treated/controlled
A  ≤140---90  mm  Hg,  (2)  treated/non-controlled  >140---90  mm
g  and  (3)  untreated.

europsychological  assessment

he  CDT13 was  employed  following  the  modified  for-
at  developed  by  the  Neurocognitive  Diseases  Service  of

he  CEMIC  Institute  (Argentina),  based  on  other  scoring
ystems.17,19 The  application  of  the  test  followed  two  steps:
1)  a  predrawn  circle  of  10  cm  in  diameter  on  paper  was
resented  to  the  subject  (the  predrawn  circle  increases  the
ensitivity  of  the  test  and  prevents  the  small  size  or  distor-
ion  of  the  circle  from  interfering  with  the  location  of  the
umbers)  and  (2)  two  orders:  first,  ‘‘Imagine  that  this  circle
epresents  the  face  of  a  clock,  please  draw  all  the  num-
ers  in  order  and  correct  position  on  it’’  and  after  this  was
one  the  patients  were  asked  ‘‘to  draw  the  hands  point-
ng  twenty  to  four’’. We  used  a  scoring  system  from  0  to  7
oints,  assigning  3  points  for  draw  the  number  and  4  points
o  draw  the  hands.  It  was  considered  a  cut-off  ≤5  points.  The
aximun  scoring  (7  points)  was  defined  by:  normal  drawing,

ll  numbers  in  correct  position  and  two  hands  with  differ-
nt  length,  one  pointing  to  four  and  one  pointing  to  eight.
he  addition  or  loss  of  points  in  the  scoring  system  is  shown

n  the  Appendix.  The  test  score  was  blindly  evaluated  by  2
reviously  trained  physicians.

The  MMSE12 was  applied  following  the  recommendations
f  the  Neuropsychological  Working  Group  of  the  Argentine
ociety  of  Neurology  according  to  international  norms.  The
coring  scale  from  0  to  30  points  was  used  and  the  cut-off
24  points,  according  to  education  level  and  average  age  of

he  all  sample.
The  Hospital  Anxiety  and  Depression  scale  (HAD)21 was

sed  for  the  mood  status  assessment.  The  scale  has  7  ques-
ions  for  each  mood  disorder  (anxiety  or  depression),  the
coring  system  for  each  question  is  based  on  Likert’s  scale
frequency  of  the  symptoms)  from  0  to  3  points  and  cut-off
11  points  were  used.

thical  considerations
ll  participants  signed  an  informed  consent  form  before
articipating  in  the  trial  and  were  not  subjected  to  any
rocedure  other  than  the  customary  protocols  indicated
or  good  clinical  practice,  and  regulatory  including  ethical
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pprovals.  The  information  is  anonymous  in  accordance
ith  the  Argentine  Law  for  Personal  Data  Protection  (Nro.
5.326).  The  protocol  was  made  pursuant  to  the  guide-
ines  of  Good  Clinical  Practice,  local  regulations,  and  the
eclaration  of  Helsinki  and  its  amendment.

tatistical  analysis

 descriptive  analysis  was  carried  out  based  on  the  fre-
uency  distribution  of  the  categorical  variables  and  the
ummary  measures  of  the  measurable  variables.  The  com-
arisons  between  the  categories  were  made  by  the  adjusted
hi-square  test  and  the  associations  of  the  measurable
ariables  from  ANOVA  or  Student’s  test  as  appropriate.
pearman’s  Rho  coefficient  was  used  for  the  correlation  of
rdinal  categories.  In  all  cases,  we  worked  with  a  95%  confi-
ence  level.

esults

he  characteristics  of  the  study  sample  are  summarized
n  Table  1.  A  total  of  1414  were  assessed  (average  age:
9.7  ±  13.8  years,  range  18  to  95  years).  The  female’s  pop-
lation  of  the  sample  was  higher  (62.3%)  than  male  but
here  not  were  statistic  differences  in  the  average  of  age.
he  females  presented  lowest  schooling  level  than  male,
specially  in  level  1  (51.2%  vs  38.8%;  p  <  0.0001)  and  level

 (19.3%  vs  27.3%;  p  <  0.0001).  The  vascular  risk  factors
hyperlipidemia,  diabetes  and  smoking)  were  more  preva-
ent  in  female.

The  systolic  and  diastolic  BP  values  of  the  sample  were
43.6  ±  21.2  mm  Hg  and  83.6  ±  12.3  mm  Hg  respectively.  The
istribution  groups  of  the  hypertensive  patients  accord-
ng  to  treated  or  controlled  condition  was  as  follows:  (1)
reated/controlled  546  (38.6%);  (2)  treated/non-controlled
44  (38.4%);  and  (3)  untreated  325  (22.9%).  The  prevalence
f  the  hypertensive  female  with  treated  and  controlled  BP
as  higher  (40.7%  vs  35%;  p  <  0.0001)  and  the  untreated
ondition  was  lower  (22.5%  vs  26.2%;  p  <  0.0001)  than  male.

The  average  scores  of  the  test  performed  were:
AD-Anxiety  6.1  ±  4.0,  HAD-Depression  4.2  ±  3.0,  MMSE
6.7  ±  3.5  and  CDT  5.5  ±  1.7.  The  prevalence  of  cognitive
mpairment  evaluated  by  the  MMSE  (≤24)  was  20.7%  (n  =  293)
nd  by  the  CDT  (≤5)  36.1%  (n  =  511).  Among  hypertensive
atients  with  normal  MMSE  (>24)  29.3%  had  abnormal  CDT.
he  CDT  was  significantly  more  effective  to  detect  cognitive

mpairment  in  all  age  group  (decades)  except  in  hyperten-
ive  patients  over  80  years  and  older  (Fig.  1).  The  most
ommon  errors  in  the  execution  of  CDT  orders  were  those
elated  to  drawing  the  numbers;  missing  numbers  (37.2%),
heir  order  (32.6%)  and  their  position  (21.6%)  (Fig.  2).  The
revalence  of  mood  disorders,  according  to  HAD  results,  and
xecutive  dysfunction  according  to  CDT  was  more  frequent
n  female  than  male  (anxiety  18.5%  vs  4.3%;  p  <  0.0001  and
epression  11.5%  vs  3.5%;  p <  0.0001  and  executive  dysfunc-
ion  37.8%  vs  31.1%;  p  <  0.01).

We  did  not  find  association  between  the  abnormal  MMSE

r  CDT  and  the  treatment  groups  (p  0.56).  The  CDT  did  not
ssociate  with  the  HAD  (anxiety  =  p  0.14  or  depression  =  p
.53).  There  was  an  association  between  MMSE  and  HAD
esults,  depression  was  more  frequent  among  hypertensive
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Table  1  Baseline  characteristics  (n  =  1414).

Total  sample Female  Male  p  value

Variablesa

Samplea 1414  882  (62)  533  (38)
Age (years)b 59.7  ±  13.8  59.6  ±  13.8  60  ±  13.8  ns

Schooling levela

Level  0  28  (1.9)  22  (2.4)  6  (1.1)  ns
Level 1 658  (46.6)  452  (51.2)  207  (38.8)  <0.0001
Level 439  (31) 259  (29.3) 180  (33.7) ns
Level 3 317  (22.4) 171  (19.3) 146  (27.3) <0.0001

Vascular risk  factorsa

Hyperlipidemia  428  (30.2)  334  (37.8)  94  (17.6)  <0.0001
Diabetes mellitus  379  (26.8)  275  (31.1)  104  (19.5)  <0.0001
Current smoking  191  (13.5)  146  (16.5)  45  (8.4)  <0.0001

Cognitive and  behaviour  assessmenta

CDT  ≤  5  pts,  511  (36.1)  333  (37.8)  165  (31.1)  0.01
MMSE (≤24)  293  (20.7)  184  (20.9)  107  (20.2)  ns
HAD-Anxiety  ≥  11  pts  187  (13.2)  164  (18.5)  23  (4.3)  <0.0001
HAD-Depresion  ≥  11  pts  121  (8.5)  102  (11.5)  19  (3.5)  <0.0001

BP (mm  Hg)
SBPb 143.6  ±  21.2  143.3  ±  21.2  144.2  ±  21.2  ns
DBPb 86.3  ±  12.3  82.9  ±  12.3  84.6  ±  12.3  0.01
Treated/controlleda 546  (38.6)  359  (40.7)  197  (35)  0.03
Treated/non-controlleda 544  (38.4)  338  (38.2)  206  (38.6)  ns
Untreateda 325  (22.9)  185  (22.5)  140  (26.2)  0.02

a Values are absolute pathological findings, frequencies and percentages between brackets.
b Values are average and its SD.

Abbreviations: Level 0: non schooling; Level 1: ≤7 years of schooling; Level 2: 8---12 years of schooling; level 3: ≥12 years of schooling;
MMSE: Mini-mental Statement Examination; CDT: Clock-drawing test; HAD-A/D: Hospital Anxiety and Depression scale; BP: Blood pressure;
SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure.

Table  2  Relationship  between  Clock  Drawing  Test  (CDT)  and  Minimal  Mental  Statement  Examination  (MMSE)  results  and
behaviour status  (Hospital  Anxiety-depression  scale).

Clock  Drawing  Test  Mini-Metal  Test

Abnormal  Normal  IC  (95%)  p  value  Abnormal  Normal  IC  (95%)  p  value

Anxiety  74  (14.8)  109  (12.0)  0.027  (−0.010---0.065)  0.14  47  (16.0)  139  (12.4)  0.036(−0.010---0.082)  0.102
Depression 44  (8.8)  71  (7.8)  0.009  (−0.021---0.040)  0.53  43  (14.6)  77  (6.8)  0.078(0.035---0.121)  <0.0001
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CDT  reflects  the  functioning  of  the  frontal  lobe  (execu-
tive  functions)  and  temporoparietal  regions  (memory).22
The values are absolute pathological findings, frequencies and pe

atients  with  abnormal  MMSE  (14.6%  vs.  6.8%,  OR  95%
.035---0.121;  p  <  0.0001)  (Table  2).

There  was  an  inverse  association  between  the  schooling
evel  and  the  abnormal  CDT  (level  0:  71.4%,  level  1:  45%,
evel  2:  29.6%  and  level  3:  20.8%,  p  0.000)  (Table  3).

When  we  compared  the  CDT  with  the  different  proof
f  the  MMSE  (orientation,  attention,  memory  ---  registra-
ion  and  recall---,  language  ---  compression  and  naming-,
nd  visuoconstruction  skill)  to  identify  associations,  we
ound  out  a  positive  correlation  with  the  attention  (reverse
pell  the  word  ‘‘world’’)  (Rho  0.40  ±  0.03,  p  <  0.0001)

nd  visuo-construction  proof  (pentagons)  (Rho  0.45  ±  0.04,

 <  0.0001).
T
t

16
ages between brackets.

iscussion

e  think  that  this  is  a  significant  study  that  evaluates
he  usefulness  of  the  CDT  as  a  cognitive  screening  tool
f  hypertension-mediated  brain  damage.  The  most  impor-
ant  finding  was  that  the  29.3%  of  the  hypertensive  patients
ith  normal  MMSE  (>24)  had  abnormal  CDT.  Thus,  the
DT  becomes  a  simple,  fast  and  easily  administered  test
o  evaluate  cognitive  status  in  hypertensive  patients.  The
he  executive  functions  are  the  most  vulnerable  cogni-
ive  domain  to  the  affects  of  the  HTN  and  these  function
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Figure  1  Abnormal  CDT  and  MMSE  in  hypertensive  patients  according  to  life’s  decades.

Table  3  Relationship  between  schoolar  level  and  abnormal  test  (MMSE  and  CDT).

Schooling  level  Total  MMSE  CDT  IC  (95%)  p  value

Level  0  28  (1.9)  20  (71.4)  20  (71.4)  0.000  (−0.237,  0.237)  ns
Level 1  631  (46.4)  187  (29.6)  284  (45)  −0.154  (−0.206,  −0.101)  <0.0001
Level 2  439  (31)  66  (15)  130  (29.6)  −0.146  (−0.200,  −0.092)  <0.0001
Level 3  317  (22.4)  20  (6.3)  66  (20.8)  −0.145  (−0.197,  −0.093)  <0.0001
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The values are absolute pathological findings, frequencies and pe
MMSE: Mini-mental Statement Examination; CDT: Clock Drawing T

epend  on  the  integrity  of  the  neuronal  circuits  between  the
re-frontal  cortex  and  subcortical  nucleus.23 The  small  ves-
el  disease  (white  matter  hyper  intensities),  consequence
f  the  HTN,  causes  subcortical  demyelination  and  discon-
ects  these  circuits.  All  executive  functions,  defined  as
he  set  of  cognitive  skills  that  control  complex  tasks  such
s:  planning,  working  memory,  attention,  abstract  think-
ng,  visuospatiality  and  decision  making  among  others,  can

e  evaluated  by  the  CDT.  Without  a  doubt,  a  control  group
ould  have  improved  the  scientific  quality  of  the  research.
owever,  based  on  our  previously  published  studies  with
ontrol  groups,7,24,26 we  found  out  that  the  executive

i
t
C
t

17
ages between brackets.

ysfunction  is  more  prevalent  in  hypertensive  patients
han  in  normotensive,7 progresses  independently  of  the
lood  pressure  control25 and  the  HTN  increases  the  risk  of
xecutive  dysfunctions  by  5 times.26 The  CDT  is  quick  to
dminister,  is  well  acceptable  among  physician  and  patients,
t  is  easy  to  score,  and  independent  of  the  culture,  language,
ge  and  mood  disorders.  The  sensitivity  (between  77%  and
4%)  and  specificity  (between  65%  and  96%)  are  high,  vary-

ng  according  to  scoring  system  used.19 In  this  sample  of
he  hypertensive  patients  the  most  frequent  mistakes  in  the
DT  were  those  related  to  the  drawing  of  the  numbers,
heir  order  and  position  (Fig.  2),  tasks  specifically  linked
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Figure  2  More  prevalente

o  the  executive  function,  while,  the  failure  in  the  drawing
f  the  hands  (semantic  impairment)  was  less  prevalent  and
bserved  in  cognitive  impairment  advanced  cases.

Approximately,  one-third  of  the  patients  with  diagnosis
f  HTN  have  silent  VBI  as  target  brain  damage  regard-
ess  cardio-renal  impairment,27 and  beyond  the  stroke  risk,
ts  burden  and  progression  increase  the  risk  of  cognitive
mpairment  and  dementia.28 Thus,  it  is  imperative  to  detect
he  cognitive  impairment,  as  clinical  expression  of  the
ypertension-mediated  brain  damage,  because  the  strati-
ying  risk  could  change.

Several  authors  have  compared  the  CDT  with  the  MMSE,
oncluded  that  the  CDT  was  more  sensitive  to  detect  cogni-
ive  impairment  than  MMSE19 but,  the  CDT  added  to  MMSE
ncrease  the  sensibility  and  specifity.19,29---31 We  compared
oth  tests,  the  CDT  demonstrated  to  be  more  effective  to
etect  cognitive  impairment  in  middle-age  than  MMSE,  while
n  hypertensive  patients  over  80  years  and  older  both  tests
re  equally  effective.  A  plausible  explanation  could  be  due
o  the  impairment  of  other  cognitive  domains,  so  that  the
MSE  loses  score.  So  from  an  epidemiologic  point  of  view  the
DT  is  better  than  MMSE  to  detect  early  cognitive  impair-
ent  in  hypertensive  patients  but  in  older  people  the  MMSE

ould  complement  the  CDT  test  and  get  to  know  other  cog-
itive  impairment.

When  we  compared  each  proof  of  the  MMSE  with  the  CDT,
e  found  an  association  just  in  the  attention  proof  (reverse
pell  the  word  ‘‘world’’)  and  visuoconstruction  proof  (draw-
ng  overlapped  pentagons),  two  tasks  relatively  involved
ith  the  executive  functions.  Although  both  tests  are  not
iagnostic,  the  CDT  evaluated  better  the  cognitive  domains

h
t
t
R

18
aken  in  the  CDT  execution.

executive  functions)  impairment  linked  to  vascular  dam-
ge.  Another  advantage  of  the  CDT  over  MMSE  was  not  being
nfluenced  by  mood  disorders,  even  in  the  female  sex  in
hich  the  prevalence  of  anxiety  and  depression  was  higher

han  in  men  (Table  2).
The  effects  of  education  on  the  MMSE  are  known  but  than

emain  controversial  on  the  CDT,  while  some  researchers
uestion  the  validity  of  CDT  in  illiterate  people  or  with
ow  schooling  level  others  do  not  find  association.32 In  this
ypertensive  sample  we  find  a  significantly  inverse  associa-
ion  between  schooling  level  and  CDT  results,  the  authors
onsider  that  more  research  is  necessary  to  define  their
ssociation  (Table  3).

From  the  gender  analysis  resulted  that  the  executive  dys-
unction  between  hypertensive  patients  was  more  frequent
n  female  than  male.  We  could  suggest  an  explanation  based
n  the  lowest  schoolar  level  and  the  higher  association  with
thers  vascular  risk  factors,  such  as  hyperlipidemia,  dia-
etes  mellitus  or  smoking  in  female.  Since  the  education,
s  considered  the  most  important  modifiable  non-vascular
isk  factor  for  cognitive  impairment  and  dementia,  and  the
ascular  risk  factors  are  contributing  to  progression  of  the
BI.

Finally,  given  that  this  is  a  cross-sectional  study,  we  did
ot  find  association  between  cognitive  status  and  treated
ondition  of  the  BP.

Thus,  it  is  essential  to  evaluate  the  brain  as  a

ypertension-mediated  organ  damage  and  given  the  prac-
ical  and  economic  impossibility  of  systematically  assessing
he  brain  damage  by  performing  brain  imaging  (Magnetic
esonance  Imagen)  the  CDT  becomes  a  simple,  fast  and
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Appendix. Clock Drawing Test scoring system

Variable  Add  one  point  Substract  one  point

Number  of  numbers  12  numbers  present.  (Twelve  roman  numbers
is acceptable)

There  are  less  than  or  more  than  12  numbers
or numbers  missing  from  the  clock  face  or
preservative  numbers  or  replacement  of
numbers  by  dots  or  line.

Position numbers  Numbers  placement  in  correct  position.
(Numbers  around  outside  or  on  the  line  but  in
order  and  correct  position  are  acceptable)

There  are  spacing  between  numbers  shows  a
gap or  grouped  on  one  side  or  numbers  aligned
vertical  or  horizontal  or  placement  on
incorrect  quadrant  or  numbers  outside  of  the
clock.

Sequence  of  numbers  Correlative  numbers  (1---12)  The  sequence  of  numbers  are  incorrect  or
distorted  or  reversal  order.

Two hands  Drawn  2  hands  Drawn  only  one  hand  or  none  hand.
Hand on  four One  hand  pointing  number  4  or  not  exactly

placement  on  it.
Hand  is  placement  on  others  numbers  or  two
hands together  or  hand  not  drawn  from  the
centre  of  the  clock  or  not  clearly  represented
or hand  missing.

Hand on  eight  One  hand  pointing  number  8  or  not  exactly
placement  on  it.

The  same  to  number  4

Hands lenght  Two  hands  (hour  and  minute)  drawn  wit
different  length

A

A

S

T
b
p

C

T
t

R

son., et al. Presence and severity of cerebral white matter
lesions and hypertension. Its treatment, and its control. The
asily  administered  test  to  evaluate  cognitive  status  in
ypertensive  patients  and  to  monitor  their  evolution.  This
s  an  important  topic  because  the  dys-executive  function
ncreases  twofold  the  risk  of  conversion  to  dementia,  but
n  other  hand,  the  early  detection  opens  an  opportunity
indow  to  modify  the  cognitive  trajectory.

We  are  aware  that  this  research  has  some  limitations.
irst,  although  we  have  assumed,  based  on  our  own  epidemi-
logical  research  that  the  prevalence  of  abnormal  CDT  in
ypertensive  patients  is  higher  than  in  the  non-hypertensive
opulation,7,8 the  absence  of  a  control  group  could  be  a
imitation  of  the  study.  However,  given  the  exploratory  char-
cteristics  of  the  investigation  and  the  size  of  the  sample,
e  consider  that  the  research  has  been  adequate  to  demon-

trate  that  the  CDT  is  a  suitable  first  step  cognitive  screening
nstrument  to  detect  incipient  cognitive  impairment  (exec-
tive  dysfunction)  in  patients  with  hypertension.  Second,
lthough  it  is  a  cross-sectional  study  without  predictive
apacity,  it  would  be  interesting  to  correlate  the  results
ith  other  cognitive  tests  and  even  with  the  findings  in  neu-

oimaging.

onclusion

n  conclusion,  to  known  the  HTN’s  impact  on  the  brain  helps
o  improve  the  stratification  of  the  cardio  and  cerebrovascu-
ar  risk  in  hypertensive  patients  and  to  recognize  a  group  of
atients,  potentially  treatable,  with  early  cognitive  deficit.
he  cognitive  status  could  be  an  important  subrogate  of  the
BI  and  the  CDT  a  good  cognitive  screening  tool  in  hyperten-

ive  patients  that  can  be  used  by  clinicians  during  routine
edical  practice.

19
h The  hands  have  the  same  length  or  hand  of
hours  more  long  than  hand  of  minutes

uthors’ contribution

ll  authors  drafted  and  critically  revised  the  manuscript.

upport or funding

he  author(s)  and  this  research  have  not  been  supported
y  any  funding  source  for  the  research,  authorship,  and/or
ublication  of  this  article.

onflict of interests

he  authors  declare  no  conflict  of  interests  with  respect  to
he  research,  authorship,  and/or  publication  of  this  article.

eferences

1. Gorelik PB, Scuteri A, Black SE, D Carli C, Greenberg SM,
Iadecola C, et al. Vascular contribution to cognitive impairment
and dementia. A statement for Healthcare Professional from
the American Heart Association/American Stroke Association.
Stroke. 2011;42:2672---713.

2. Iadecola C, Yaffe K, Biller J, Bratzke LC, Faraci FM, Gorelick PB,
et al. Impact of hypertension on cognitive function. A scientific
statement from the American Heart Association. Hypertension.
2016;68:e67---94.

3. Prince M, Albanese E, Guerchet M, Prina M. World Alzheimer
Report 2014. Dementia and Risk Reduction. An analysis of
protective and modifiable factors. Available from: https://
www.alz.co.uk/research/WorldAlzheimerReport2014.pdf
[accessed December 2019].

4. Liao D, Cooper L, Cai J, Toole JF, Bryan NR, Hutchin-
ARIC study. Atherosclerosis risk in communities study. Stroke.
1996;27:2262---70.

http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0165
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0170
https://www.alz.co.uk/research/WorldAlzheimerReport2014.pdf
https://www.alz.co.uk/research/WorldAlzheimerReport2014.pdf
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0180


ti,  A.

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

2004;160:797---807.
32. Cavalcanti de Noronha IF, dos Santos Barreto S, Zazo Ortiz K. The
G.H.  Cerezo,  P.  Con

5. Obisesan TO, Obisesan OA, Martins S, Alamgir L, Bond V, Maxwell
C, et al. High blood pressure, hypertension, and high pulse
pressure are associated with poorer cognitive function in per-
sons aged 60 and older: the third national health and nutrition
examination survey. J Am Geriatr Soc. 2008;56:501---9.

6. Verhaaren FJ, Vernooij MW, de Boer R, Hofman A, Nisessen WJ,
van der Lugt A, et al. High blood pressure and cerebral white
matter lesion progression in the general population. Hyperten-
sion. 2013;61:1354---9.

7. Vicario A, Martinez CD, Barreto D, Diaz Casale A, Nicolosi L.
Hypertension and cognitive decline: impact on executive func-
tion. J Clin Hypertens. 2005;7:598---604.

8. Vicario A, Cerezo GH, del Sueldo M, Zilberman J, Pawluk
SM, Lódolo N, et al. Neurocognitive disorder in hyper-
tensive patients. Heart---brain study. Hipertens Riesgo Vasc.
2018;35:169---76.

9. Oveisgharan S, Hachinski V. Hypertension, executive dysfunc-
tion, and progression to dementia. The Canadian study of health
and aging. Arch Neurol. 2010;67:187---92.

0. Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi M,
Burnier M, et al. 2018 ESC/ESH Guidelines for the management
of arterial hypertension: The Task Force for the management
of arterial hypertension of the European Society of Cardiol-
ogy and the European Society of Hypertension. J Hypertens.
2018;36:1953---2041.

1. 2018 Consenso Argentino de Hipertensión arterial.
Sociedad Argentina de Cardiología (SAC). Federación
Argentina de Cardiología (FAC). Sociedad Argentina
de Hipertensión Arterial (SAHA). Available from:
http://fac.org.ar/2/revista/pdfs/Consenso-HTA%202018.pdf
[accessed December 2019].

2. Folstein MF, Folstein SE, McHugh PR. Mini-Mental State: a prac-
tical method for grading the cognitive state of patients for the
clinician. J Psychiat Res. 1975;12:189---98.

3. Freedman M, Leach L, Kaplan E, Winocur G, Shulman KI, Delis
DC. Clock drawing: a neuropsychological analysis. New York:
Oxford University Press; 1994.

4. Hazan E, Frankenburg F, Brenkel M, Shulman K. The test of
time: a history of clock drawing. Int J Geriatr Psychiatry.
2018;33:e22---30.

5. Amodeo S, Mainland BJ, Herrmann N, Shulman KI. The times
they are a-changin’: clock drawing and prediction of dementia.
J Geriatr Psychiatry Neurol. 2015;28:145---55.

6. Nesset M, Kersten H, Ulstein ID. Tests such as the clock drawing
test or cognistat can be useful predictors of conversion from MCI
to dementia in the clinical assessment of outpatients. Dement

Geriatr Cogn Disord Extra. 2014;4:263---70.

7. Cacho J, García-García R, Arcaya J, Vicente JL, Lantada N. A
proposal for the application and scoring of the clock drawing
test in Alzheimer’s disease. Rev Neurol. 1999;28:648---55.

20
E.  De  Cechio  et  al.

8. Wang P, Shi L, Zhao Q, Hong Z, Guo O. Longitudinal Changes in
Clock Drawing Test (CDT) performance before and after cogni-
tive decline. PLOS ONE. 2014;9, e97873.

9. Shulman K. Clock drawing: is it the ideal cognitive screening
test. Int J Geriat Psychiatry. 1999;15:548---61.

0. Sierra C, Vicario A, Escoda O. Hypertension, cognitive decline,
and dementia. In: Coca A, editor. Hypertension and brain dam-
age. Switzerland: Springer International Publishing; 2016. p.
197---211.

1. Zigmond A, Snaith R. The hospital anxiety depression scale. Acta
Psychiatr Scand. 1983;67:361---70.

2. Royall DR, Cordes JA, Polk M. CLOX: an executive clock drawing
task. J Neurol Neurosurg Psychiatry. 1998;53:477---83.

3. Cummings JL. Frontal-subcortical circuits and human behavior.
Arch Neurol. 1979;50:873---80.

4. Vicario A, Cerezo GH. El impacto cognitivo-conductual de la
hipertensión [The cognitive-behavioural impact of hyperten-
sion]. Hipertens Riesgo Vasc. 2020;37:125---32.

5. Vicario A, Del Sueldo M, Zilberman J, Cerezo G. Cognitive evolu-
tion in hypertensive patients: a six-years follow-up. Vasc Health
Risk Manage. 2011;7:1---5.

6. Vicario A, del Sueldo M, Fernández RA, Enders J, Zil-
berman J, Cerezo GH. Cognition and vascular risk fac-
tors: an epidemiological study. Int J Hypertension. 2012;6,
http://dx.doi.org/10.1155/2012/783696. ID 783696.

7. Henskens LH, van Oostenbrugge RJ, Kroon AA, Hofman PA, Lod-
der J, de Leeuw PW. Detection of silent cerebrovascular disease
refines risk stratification of hypertensive patients. J Hipertens.
2009;27:846---53.

8. Kaffashian S, Soumaré A, Zhu YC, Mazoyer B, Debette S, Tzou-
rio C. Long-term clinical impact of vascular brain lesions on
magnetic resonance imaging in older adults in the population.
Stroke. 2016;47:2865.

9. Palsetia D, Prasad Rao G, Tiwari SC, Lodha P, De Sousa A. The
clock drawing test versus mini-mental status examination as
a screening tool for dementia: a clinical comparison. Indian J
Psychol Med. 2018;40:1---10.

0. Kato Y, Narumoto J, Matsuoka T, Okamura A, Koumi H, Kishikawa
Y. Diagnostic performance of a combination of Mini-Mental State
Examination and Clock Drawing Test in detecting Alzheimer’s
disease. Neuropsychiatr Dis Treat. 2013;9:581---6.

1. Nishiwaki Y, Breeze E, Smeeth L, Bulpitt CJ, Peters R, Fletcher
AE. Validity of the Clock-Drawing Test as a screening tool
for cognitive impairment in the elderly. Am J Epidemiol.
influence of education on performance of adults on the Clock
Drawing Test. Dement Neuropsychol. 2018;12:61---7.

http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0185
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0190
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0195
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0200
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0205
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0210
http://fac.org.ar/2/revista/pdfs/Consenso-HTA 2018.pdf
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0220
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0225
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0230
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0235
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0240
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0245
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0250
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0255
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0260
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0265
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0265
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0265
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0265
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0265
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0265
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0265
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0265
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0265
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0265
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0265
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0265
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0265
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0265
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0265
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0265
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0265
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0270
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0275
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0275
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0275
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0275
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0275
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0275
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0275
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0275
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0275
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0275
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0275
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0275
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0275
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0275
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0275
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0280
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0285
dx.doi.org/10.1155/2012/783696
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0295
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0300
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0305
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0310
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0315
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320
http://refhub.elsevier.com/S1889-1837(20)30084-2/sbref0320

	The clock drawing test as a cognitive screening tool for assessment of hypertension-mediated brain damage
	Introduction
	Methods
	Study population
	Clinical assessment
	Neuropsychological assessment
	Ethical considerations
	Statistical analysis

	Results
	Discussion
	Conclusion
	Authors’ contribution
	Support or funding
	Conflict of interests
	Appendix Clock Drawing Test scoring system
	References


