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Abstract
Introduction  and  Objectives:  To  characterize  patients  with  atherosclerosis,  a  disease  with  a
high socioeconomic  impact,  in  the  Lisbon  and  Tagus  Valley  Health  Region.
Methods:  A  cross-sectional  observational  study  was  carried  out  through  the  Lisbon  and  Tagus
Valley Regional  Health  Administration  primary  health  care  database,  extracting  data  on  the
clinical and  demographic  characteristics  and  resource  use  of  adult  primary  health  care  users
with atherosclerosis  during  2016.  Different  criteria  were  used  to  define  atherosclerosis  (pres-
ence of  clinical  manifestations,  atherothrombotic  risk  factors  and/or  consumption  of  drugs
.  Comparisons  between  different  subpopulations  were  performed

 users  were  identified,  most  of  whom  (n=224  845  users;  71%)  had
stations.  The  subpopulation  with  clinical  manifestations  were  older
related to  atherosclerosis)
using parametric  tests.
Results:  A  total  of  318  692
no recorded  clinical  manife
∗ Corresponding author.
E-mail address: rascencao@medicina.ulisboa.pt (R. Ascenção).

ttps://doi.org/10.1016/j.repc.2021.03.018
870-2551/© 2022 Sociedade Portuguesa de Cardiologia. Published by Elsevier España, S.L.U. This is an open access article under the CC
Y-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

https://doi.org/10.1016/j.repc.2021.03.018
http://www.revportcardiol.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.repc.2021.03.018&domain=pdf
mailto:rascencao@medicina.ulisboa.pt
https://doi.org/10.1016/j.repc.2021.03.018
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


R.  Ascenção,  J.  Alarcão,  F.  Araújo  et  al.

(72.0±11.5  vs.  71.3±11.0  years),  with  a  higher  proportion  of  men  (58.0%  vs.  45.9%),  recorded
hypertension  (78.3%  vs.  73.5%)  and  dyslipidemia  (55.8%  vs.  53.5%),  and  a  lower  proportion
of recorded  obesity  (18.2%  vs.  20.8%),  compared  to  those  without  clinical  manifestations
(p<0.001).  Mean  blood  pressure,  LDL-C  and  glycated  hemoglobin  values  were  lower  in  the  sub-
population  with  manifestations  (142/74  vs.  146/76  mmHg,  101  vs.  108  mg/dl,  and  6.80  vs.
6.84%, respectively;  p<0.001).  Each  user  with  atherosclerosis  attended  4.1±2.9  face-to-face
medical consultations  and  underwent  8.6±10.0  laboratory  test  panels,  with  differences  in  sub-
populations  with  and  without  clinical  manifestations  (4.4±3.2  vs.  4.0±2.8  and  8.3±10.3  vs.
8.7±9.8, respectively;  p<0.001).
Conclusions:  About  one  in  three  adult  primary  health  care  users  with  atherosclerosis  have  clin-
ical manifestations.  The  results  suggest  that  control  of  cardiovascular  risk  factors  is  suboptimal
in patients  with  atherosclerosis.
©  2022  Sociedade  Portuguesa  de  Cardiologia.  Published  by  Elsevier  España,  S.L.U.  This  is  an
open access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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A  aterosclerose  nos  cuidados  de  saúde  primários:  estudo  da  vida  real

Resumo
Introdução  e  objetivos: Caracterizar  os  doentes  com  aterosclerose,  uma  doença  com  elevado
impacto socioeconómico,  na  Região  de  Saúde  de  Lisboa  e  Vale  do  Tejo.
Métodos:  Estudo  observacional  transversal,  recorrendo  ao  Sistema  de  Informação  desta
Administração Regional  de  Saúde,  com  extração  de  dados  clínico-demográficos  e  de  consumo
de recursos  dos  utilizadores  adultos  com  aterosclerose  em  2016.  A  aterosclerose  foi  definida
pela presença  de  manifestações  clínicas,  fatores  de  risco  aterotrombóticos  e/ou  consumo  de
medicamentos  marcadores  de  aterosclerose.  Foram  comparados  os  resultados  para  a  população
com e  sem  manifestações  clínicas  (testes  paramétricos).
Resultados:  Identificámos  318  692  utilizadores,  a  maioria  (n=224  845  doentes;  71%)  sem  reg-
isto de  manifestações  clínicas.  A  subpopulação  com  manifestações  clínicas  era  mais  idosa
(72,0±11,5 versus  71,3±11,0  anos),  com  maior  proporção  de  homens  (58,0%  versus  45,9%),
registo de  hipertensão  arterial  (78,3%  versus  73,5%),  dislipidemia  (55,8%  versus  53,5%)  e  menor
proporção de  registo  de  obesidade  (18,2%  versus  20,8%),  em  comparação  com  a  população  sem
manifestações clínicas  (p<0,001).  Os  valores  médios  de  pressão  arterial  sistólica/diastólica,
C-C-LDL e  hemoglobina  glicada  foram  inferiores  na  subpopulação  com  manifestações  (142/74
versus 146/76  mmHg,  101  versus  108  mg/dL,  6,80  versus  6,84%,  respetivamente;  p<0,001).  Cada
utilizador com  aterosclerose  realizou  4,1±2,9  consultas  médicas  presenciais  e  8,6±10,0  painéis
de análises  clínicas,  com  diferenças  nas  subpopulações  com  e  sem  manifestações  clínicas  (4,4
± 3,2  versus  4,0  ±  2,8  e  8,3  ±  10,3  versus  8,7±9,8,  respetivamente;  p<0,001).
Conclusões:  Cerca  de  um  em  cada  três  utilizadores  adultos  de  cuidados  de  saúde  primários  com
aterosclerose  têm  manifestações  clínicas.  Os  resultados  sugerem  que  o  controlo  dos  factores
de risco  cardiovascular  é  sub-óptimo  em  doentes  com  aterosclerose.
© 2022  Sociedade  Portuguesa  de  Cardiologia.  Publicado  por  Elsevier  España,  S.L.U.  Este é  um
artigo Open  Access  sob  uma  licença  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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therosclerosis  is  a  chronic  arterial  disease  with  a  recog-
ized  socioeconomic  impact  due  to  the  mortality  and  mor-
idity  associated  with  its  clinical  manifestations.1 In  2016
n  Portugal,  the  clinical  manifestations  of  atherosclerosis,
hich  include  ischemic  heart  disease  (IHD),  cerebrovascular

isease  (CVD)  and  peripheral  arterial  disease  (PAD),  were
esponsible  for  15  123  deaths,  around  50%  of  deaths  from  dis-
ases  of  the  circulatory  system  and  14%  of  overall  mortality.2

esides  mortality,  these  clinical  manifestations  are
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ssociated  with  considerable  disability,  resulting  not  only
rom  the  acute  event  but  also  from  the  frequent  sequelae.3

The  acute  event  usually  results  in  admission  to  hospital.
n  Portugal  in  2016,  atherosclerosis  was  responsible  for  54
13  episodes  of  hospitalization.4 During  the  rest  of  the  dis-
ase’s  natural  history  ---  both  pre-clinical  and  symptomatic

-- patients  are  treated  in  outpatient  care,  in  both  hospital

nd  primary  health  care  settings.

The  main  objective  of  this  study  was  to  describe  the
linical  and  demographic  characteristics  and  resource  use
f  adult  patients  with  atherosclerosis,  using  data  on  the

6

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


rdio

p
T
w
m
f
v

M

A
t
b
L
o
r
w
l
e

D

T
o
p
a
t
a
S
i
o
w
w
p
a

P

P
r
o
J
r
t
s
t
(
a
p
t

P
t
w
r
K
h
s
a
v

o
t
(
t
t
u
≥
s
u
m
P
I
r

t
t
r

V

A
a
(
o
u
c
c
p
a
r

D
r
y

(
o
t
t
H
l
(

a
v
o
a
c
b
f
n

S

T
v

Revista  Portuguesa  de  Ca

opulation  of  primary  health  care  users  in  the  Lisbon  and
agus  Valley  Health  Region  in  2016.  The  secondary  aim
as  to  compare  subpopulations  with  and  without  clinical
anifestations  of  atherosclerosis  and  subgroups  with  dif-

erent  manifestations,  concerning  clinical  and  demographic
ariables  and  resource  use.

ethods

 cross-sectional  observational  study  was  carried  out
hrough  the  primary  health  care  database  (SIARS)  of  the  Lis-
on  and  Tagus  Valley  Regional  Health  Administration  (ARS
VT),  extracting  clinical  and  demographic  data  and  patterns
f  resource  use  of  primary  health  care  users  with  atheroscle-
osis  during  2016  (the  latest  year  for  which  complete  data
ere  available  at  the  time  of  this  study).  The  study  fol-

ows  the  STROBE  guidelines5 and  was  approved  by  the  health
thics  committee  of  ARS  LVT  (010/CES/INV/2018).

ata  sources

he  data  source  used  was  the  SIARS.  This  system  is  based
n  a  data  repository  model,  fed  mainly  from  the  com-
uter  systems  used  in  primary  health  care.  Clinical  data
re  recorded  by  physicians  during  general  practice  consulta-
ions.  For  medications,  the  data  are  provided  by  the  Control
nd  Monitoring  Center  of  the  Portuguese  National  Health
ervice  and  include  information  on  medications  that  were
nvoiced  (and  therefore  delivered  to  users),  whatever  the
rigin  of  the  prescription.  The  process  of  data  extraction
as  carried  out  by  the  ARS  LVT  using  the  SIARS  in  accordance
ith  the  research  protocol.  The  extracted  data  were  com-
letely  and  irreversibly  anonymized  and  were  subsequently
nalyzed  by  the  authors.

opulation

atients  fulfilling  the  following  cumulative  inclusion  crite-
ia  were  included:  age  ≥18  years  at  enrollment;  at  least
ne  consultation  recorded  in  the  SIARS  of  LVT  ARS  between
anuary  1  and  December  31,  2016;  and  at  least  one  crite-
ion  of  atherosclerosis.  Three  different  criteria  were  used
o  identify  cases  of  atherosclerosis  and  increase  diagnosis
ensitivity:  a  record  of  at  least  one  clinical  manifesta-
ion  of  atherosclerosis  in  any  field  of  the  SIARS  database
‘manifestations’  criterion);  the  presence  of  at  least  three
therothrombotic  risk  factors  (‘risk  factor’  criterion);  or
rescription  of  an  antiplatelet  agent,  naftidrofuryl  or  pen-
oxifylline  (‘medication’  criterion).

The  second  edition  of  the  International  Classification  of
rimary  Care  (ICPC-2)6 was  used  to  identify  clinical  manifes-
ations  of  atherosclerosis.  The  ‘manifestations’  definition
as  thus  based  on  the  focal  manifestations  of  atheroscle-

osis:  IHD  (ICPC-2  codes  K75  [acute  myocardial  infarction],
74  [ischemic  heart  disease  with  angina],  and  K76  [ischemic

eart  disease  without  angina]),  CVD  (codes  K89  [tran-
ient  cerebral  ischemia]  and  K90  [stroke/cerebrovascular
ccident]),  and  PAD  (code  K92  [atherosclerosis/peripheral
ascular  disease]).
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The  ‘risk  factors’  definition  of  atherosclerosis  was  based
n  a  list  of  nine  atherothrombotic  risk  factors  used  in
he  REduction  of  Atherothrombosis  for  Continued  Health
REACH)  registry,7 one  of  the  most  important  studies  charac-
erizing  the  population  with  atherosclerosis  worldwide.  Of
hese,  a  list  of  six  atherothrombotic  risk  factors  was  drawn
p  for  which  data  could  be  extracted  from  the  SIARS:  age
65  years  in  men  or  ≥70  years  in  women,  smoking  status,

ystolic  blood  pressure  (BP)  ≥150  mmHg,  microalbumin-
ria  ≥30  �g/ml,  prescription  of  at  least  one  antidiabetic
edication,  and  prescription  of  lipid-modifying  medication.

atients  were  considered  to  be  smokers  if  code  P17  of  the
CPC-2  or  the  number  of  cigarettes  smoked  per  day  was
ecorded.

The  Anatomical  Therapeutic  Chemical  (ATC)  Classifica-
ion  System8 was  used  to  identify  medications  included  in
he  ‘risk  factors’  and  ‘medications’  definitions  of  atheroscle-
osis,  as  this  system  is  used  in  the  SIARS.

ariables

ll  subjects  were  characterized  in  terms  of  general  char-
cteristics  (such  as  gender),  cardiometabolic  risk  factors
such  as  BP),  and  comorbidities  (such  as  the  presence  of
ther  cardiovascular  diseases),  as  well  as  health  resource
se  (number  of  consultations  by  type,  number  of  nursing
ontacts,  complementary  diagnostic  and  therapeutic  pro-
edures  performed,  medications  dispensed  and  their  retail
rice).  Only  those  diagnostic  and  therapeutic  procedures
nd  medications  that  were  directly  relevant  to  atheroscle-
osis  were  analyzed.

Variables  were  characterized  for  the  period  January  1  to
ecember  31,  2016.  Variables  relating  to  cardiometabolic
isk  factors  included  the  last  assessment  available  in  that
ear.

The  variables  were  operationalized  according  to  type
nominal  or  numeric)  identifying  health  problems  based
n  the  ICPC-26 (Supplementary  Table  1),  complemen-
ary  diagnostic  and  therapeutic  procedures  based  on  the
able  of  these  procedures  reimbursed  by  the  National
ealth  Service9 (Supplementary  Table  2),  and  pharmaco-

ogical  therapy  based  on  the  ATC  classification  system8

Supplementary  Table  3).
When  data  on  the  different  variables  had  been  collected,

 summary  analysis  was  performed  to  exclude  outliers.  For
ariables  relevant  to  cardiometabolic  risk  factors,  expert
pinion  was  used  to  define  limits  of  values  that  were  used  as

 reference  for  conformity.  Values  outside  these  limits  were
onsidered  clinically  implausible  (such  as  negative  values  for
lood  pressure,  weight  or  cholesterol)  and  were  excluded
rom  the  analysis.  The  number  of  observations  excluded  did
ot  exceed  1%  of  the  total  in  any  of  the  variables.

tatistical  analysis

he  statistical  analysis  was  carried  out  using  R  software,
ersion  3.6.1  (R  Core  Team  2019.  R:  A  language  and  environ-

ent  for  statistical  computing.  R  Foundation  for  Statistical
omputing,  Vienna,  Austria).  For  the  descriptive  analysis
bsolute  and  relative  frequency  tables,  means  and  standard
eviation,  or  medians  and  interquartile  range  were  used,  as

7



R.  Ascenção,  J.  Alarcão,  F.  Araújo  et  al.

Figure  1  Selection  of  the  population  with  atherosclerosis.  *  The  number  is  less  than  the  sum  of  the  previous  two  numbers  because
s s  and
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ome individuals  fulfilled  both  criteria  (at  least  three  risk  factor
egion.

ppropriate.  Given  the  size  of  the  sample,10 parametric  tests
ere  used  to  compare  results  between  the  populations  with
nd  without  clinical  manifestations.  As  this  was  an  observa-
ional  and  exploratory  study,  a  p-value  of  ≤0.001  was  taken
o  indicate  statistical  significance.

esults

 total  of  318  692  adults  who  had  general  practice  consul-
ations  in  the  Lisbon  and  Tagus  Valley  Health  Region  and
ho  met  at  least  one  of  the  criteria  defining  atherosclerosis
ere  identified  (Figure  1).  About  51%  were  female  (n=161
74).  Ages  ranged  between  18  and  108  years,  with  a  mean
f  71.5±11.1  years.  The  proportion  of  those  aged  ≤45  years
as  2.3%  (n=7396).  Hypertension,  present  in  75%  of  cases,
as  the  most  frequent  comorbidity  (Table  1).

The  subpopulation  without  recorded  clinical  manifesta-
ions  (n=224  845)  represented  71%  of  the  total  population
ith  atherosclerosis.  In  this  group,  71%  fulfilled  the  ‘risk

actors’  criterion,  with  at  least  three  atherothrombotic  risk
actors,  while  the  other  29%  were  selected  based  on  the
medications’  criterion.

Of  those  with  recorded  clinical  manifestations(n=93  847;
9%  of  the  total),  13%  (n=12  168)  presented  manifestations
n  two  vascular  beds  and  1%  (n=1116)  in  three  (coronary,
erebrovascular  and  peripheral).

Differences  were  observed  in  most  clinical  and  demo-
raphic  characteristics,  both  between  patients  with  and
ithout  clinical  manifestations  (Table  1)  and  in  the  sub-

roups  with  different  types  of  manifestations  (Figure  2).

The  subpopulation  with  clinical  manifestations  was  older
72.0±11.5  vs.  71.3±11.0  years)  and  had  a  higher  propor-
ion  of  males  (58.0%  vs.  45.9%),  patients  with  hypertension
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 surrogate  medications).  RS  LVT:  Lisbon  and  Tagus  Valley  Health

78.3%  vs.  73.5%),  dyslipidemia  (55.8%  vs.  53.5%),  atrial  fib-
illation/flutter  (8.7%  vs.  4.1%)  and  heart  failure  (9.6%  vs.
.3%),  and  a  lower  prevalence  of  obesity  (18.2%  vs.  20.8%)
ompared  to  the  population  without  clinical  manifestations
p<0.001  for  all  comparisons).

With  regard  to  cardiometabolic  risk  factors,  higher  val-
es  of  systolic  BP  (SBP)  and  diastolic  BP  (DBP),  low-density
ipoprotein  cholesterol  (LDL-C)  and  glycated  hemoglobin
HbA1c)  were  observed  in  the  subpopulation  without
ecorded  clinical  manifestations  (146  mmHg,  76  mmHg,  108
g/dl  and  6.84%,  respectively)  than  in  patients  with  clinical
anifestations  (142  mmHg,  74  mmHg,  101  mg/dl  and  6.80%,

espectively;  p<0.001  for  all  comparisons)  (Table  2).  In
he  subpopulation  with  clinical  manifestations,  differences
ere  also  observed  according  to  the  type  of  manifestation

Figure  3).
We also  carried  out  a  descriptive  and  exploratory  analy-

is  of  the  control  of  cardiometabolic  risk  factors,  focusing  on
atients  with  hypertension  (n=238  850;  75%)  and  those  with
iabetes  (n=130  167;  41%),  since  target  values  for  these  two
isk  factors  are  well  established.  The  proportion  of  patients
ith  high  BP  (SBP  ≥140  mmHg  and/or  DBP  ≥90  mmHg)
as  higher  in  the  subpopulation  without  clinical  manifes-

ations  (63.0%  vs.  53.4%).  Among  patients  with  diabetes,
he  proportion  with  HbA1c  ≥7%  was  lower  in  those  without
anifestations,  although  the  difference  was  small  (40.2%

s.  41.1%).  Similar  results  were  obtained  using  higher  HbA1c
arget  levels.

With  regard  to  medications,  almost  all  patients  (n=315
40;  99%)  consumed  at  least  one  of  the  drug  classes  ana-

yzed.  Lipid-modifying  agents  (ATC  code  C10)  were  used  by
he  largest  number  of  patients  (n=243  120;  76%),  with  an
verage  of  5.9  packages  per  year  per  person.

8



Revista  Portuguesa  de  Cardiologia  41  (2022)  475---484

Table  1  Clinical  and  demographic  characteristics  of  the  population  with  atherosclerosis,  according  to  the  presence  of  clinical
manifestations.

Total  (n=318  692)  With  recorded
manifestations
(n=93  847)

Without  recorded
manifestations
(n=224  845)

Difference  (with
vs.  without
manifestations)

Age,  years,  mean  (SD)  71.5  (11.1)  72.0  (11.5)  71.3  (11.0)  0.64*
Male,  %  49.5  58.0  45.9  12.1*
Hypertension,  %  74.9  78.3  73.5  4.8*
Dyslipidemia,  %  54.2  55.8  53.5  2.3*
Diabetes,  %  40.8  37.0  42.4  -5.4*
Obesity,  % 20.0  18.2  20.8  -2.5*
Overweight,  % 16.3  16.3  16.2  0.1
Atrial fibrillation/flutter,  % 5.4  8.7  4.1  4.7*
Heart  failure,  %  5.1  9.6  3.3  6.3*

SD: standard deviation.
* p<0.0001 for the difference between subpopulations with and without recorded clinical manifestations.

Figure  2  Clinical  and  demographic  characteristics  of  patients  with  clinical  manifestations  of  atherosclerosis  according  to  type.
CVD: cerebrovascular  disease;  IHD:  ischemic  heart  disease;  PAD:  peripheral  arterial  disease.  *:  p<0.0001  for  the  difference  between
the subpopulations  (mutually  exclusive)  with  different  clinical  manifestations  (IHD,  CVD,  PAD  and  at  least  two  of  these  manifesta-
tions).

Table  2  Indicators  of  cardiometabolic  risk  factors  in  the  population  with  atherosclerosis  according  to  the  presence  of  clinical
manifestations.

Total  (n=318  692)  With  recorded
manifestations
(n=93  847)

Without  recorded
manifestations
(n=224  845)

Difference  (with
vs.  without
manifestations)

SBP,  no.  of  readings  261  698  75  095  186  603
SBP, mmHg,  mean  (SD)  145  (21)  142  (21)  146  (20)  -4.0*
DBP,  no.  of  readings  261  648  75  087  186  561
DBP, mmHg,  mean  (SD)  76  (11)  74  (11)  76  (11)  -1.9*
LDL-C,  no.  of  readings  139  432  38  126  101  306
LDL-C, mg/dl,  mean  (SD)  106  (37)  101  (36)  108  (37)  -7.5*
HbA1c,  no.  of  readings  121  491  31  854  89  637
HbA1c, %,  mean  (SD)  6.8  (1.2)  6.8  (1.2)  6.8  (1.2)  -0.04*

DBP: diastolic blood pressure; HbA1c: glycated hemoglobin; LDL-C: low-density lipoprotein cholesterol; SBP: systolic blood pressure.

* p<0.0001 for the difference between subpopulations with and witho

47
ut recorded clinical manifestations.
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Figure  3  Indicators  of  cardiometabolic  risk  factors  in  the  population  with  clinical  manifestations  of  atherosclerosis  according  to
type. CVD:  cerebrovascular  disease;  DBP:  diastolic  blood  pressure;  HbA1c:  glycated  hemoglobin;  IHD:  ischemic  heart  disease;  LDL-C:
low-density lipoprotein  cholesterol;  PAD:  peripheral  arterial  disease;  SBP:  systolic  blood  pressure.  *:  p<0.0001  for  the  difference
between the  subpopulations  (mutually  exclusive)  with  different  clinical  manifestations  (IHD,  CVD,  PAD  and  at  least  two  of  these
manifestations).

Table  3  Use  of  pharmacological  therapy  by  the  population  with  atherosclerosis  according  to  the  presence  of  clinical
manifestations.

Total  (n=318  692)  With  recorded
manifestations
(n=93  847)

Without  recorded
manifestations
(n=224  845)

Difference  (with
vs.  without
manifestations)

No.  of  patients  with  hypertension  238  850  73  508  165  342
≥1 antihypertensive  drug,  %  94.1  94.3  94.1  0.3
No. of  patients  with  diabetes  130  167  34  739  95  428
≥1 antidiabetic  agent,  %  93.6  91.2  94.5  -3.2*
No.  of  patients  with  dyslipidemia  172  791  52  410  120  381
≥1 lipid-modifying  agent,  %  87.5  87.2  87.6  -0.4
Total no.  of  patients  318  692  93  847  224  845
≥1 antiplatelet  agent,  %  50.5  64.0  44.9  19.1*
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On  the  other  hand,  the  higher  prevalence  of  diabetes  (and
* p<0.0001 for the difference between subpopulations with and 

Table  3  summarizes  the  use  of  pharmacological  ther-
py  according  to  recorded  risk  factors  for  atherosclerosis
hypertension,  diabetes  and  dyslipidemia)  and  to  the  use
f  antiplatelet  agents.  There  were  differences  between  the
ubpopulations  with  and  without  clinical  manifestations  in
he  use  of  antidiabetic  and  antiplatelet  agents.  Prescription
atterns  for  all  drug  classes  differed  between  patients  with
ifferent  types  of  clinical  manifestations  (Figure  4).

With  regard  to  health  resource  use,  during  2016  each
atient  had  an  average  of  4.1±2.9  face-to-face  consul-
ations  with  a  general  practitioner  and  3.4±9.8  nursing
ontacts.  Around  three-quarters  of  the  population  under-
ent  at  least  one  of  the  selected  complementary  diagnostic
nd  therapeutic  procedures.  On  average,  each  patient
nderwent  8.6±10.0  laboratory  test  panels,  0.5±0.9  car-
iology  exams  and  0.1±0.4  radiology  or  nuclear  medicine

xams.

The  number  of  consultations  and  diagnostic  and  thera-
eutic  procedures  was  different  between  those  with  and

p
a
m

48
ut recorded clinical manifestations.

ithout  clinical  manifestations  (Table  4)  as  well  as  between
ubgroups  with  different  types  of  manifestations  (Figure  5).

iscussion

his  cross-sectional  observational  study  characterized  the
opulation  with  atherosclerosis  among  primary  health  care
sers  in  the  Lisbon  and  Tagus  Valley  Health  Region.  The  dif-
erences  found  in  clinical  and  demographic  characteristics
etween  the  different  subpopulations  can  be  considered
linically  plausible.  The  group  with  IHD,  for  example,  had
he  highest  proportion  of  recorded  cases  of  heart  failure
probably  due  to  their  underlying  disease),  while  patients
ith  CVD  had  the  highest  proportion  of  recorded  diagnoses
f  atrial  fibrillation  (a  known  risk  factor  for  ischemic  stroke).
roportion  of  diabetic  patients  medicated  with  antidiabetic
gents)  in  the  subpopulation  without  clinical  manifestations
ay  be  due  to  the  fact  that  the  use  of  antidiabetic  drugs  was

0
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Figure  4  Use  of  pharmacological  therapy  by  the  population  with  clinical  manifestations  of  atherosclerosis  according  to  type.  CVD:
cerebrovascular  disease;  IHD:  ischemic  heart  disease;  PAD:  peripheral  arterial  disease.  *:  p<0.0001  for  the  difference  between  the
subpopulations  (mutually  exclusive)  with  different  clinical  manifestations  (IHD,  CVD,  PAD  and  at  least  two  of  these  manifestations).

Table  4  Use  of  health  resources  (consultations,  diagnostic  procedures  and  treatments)  by  the  population  with  atherosclerosis
according to  the  presence  of  clinical  manifestations.

Total  (n=318  692) With  recorded
manifestations
(n=93  847)

Without  recorded
manifestations
(n=224  845)

Difference  (with
vs.  without
manifestations)

Consultations
Direct,  mean  (SD)  4.1  (2.9)  4.4  (3.2)  4.0  (2.8)  0.4*
Indirect,  mean  (SD)  1.8  (2.5)  2.1  (2.9)  1.6  (2.4)  0.5*
Home  visits,  mean  (SD) 0.0  (0.4)  0.1  (0.5)  0.0  (0.3)  0.05*
Nursing  contacts,
mean  (SD)

3.4  (9.8)  4.1  (11.7)  3.1  (8.8)  1.0*

Diagnostic  procedures
Laboratory  test
panels,  mean  (SD)

8.6  (10.0)  8.3  (10.3)  8.7  (9.8)  -0.3*

Cardiology  exams,
mean  (SD)

0.5  (0.9)  0.5  (0.9)  0.5  (0.8)  0.02*

Radiology/nuclear
medicine  exams,  mean
(SD)

0.1  (0.4)  0.2  (0.5)  0.1  (0.4)  0.1*
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SD: standard deviation.
* p<0.0001 for the difference between subpopulations with and 

onsidered  as  an  atherothrombotic  risk  factor.  By  contrast,
o  such  factor  would  have  caused  the  higher  prevalence  of
besity  in  this  subpopulation.

Our  results  suggest  that  in  the  Lisbon  and  Tagus  Valley
ealth  Region,  patients  with  no  recorded  clinical  manifes-
ations  of  atherosclerosis  have  worse  BP  and  LDL-C  control
han  those  with  manifestations.  The  proportion  of  hyper-
ensive  patients  taking  antihypertensive  medication  and
atients  with  dyslipidemia  taking  lipid-modifying  agents
ere  similar  in  the  two  groups  which  suggests  less  inten-

ive  therapy.  The  proportion  of  diabetic  patients  taking

ntidiabetic  medication  in  the  subpopulation  with  clini-
al  manifestations  of  atherosclerosis  should  be  interpreted
ith  caution,  since  this  was  one  of  the  criteria  used  to

elect  these  individuals.  Antiplatelet  agents  were  used  more

s
p
o

48
ut recorded clinical manifestations.

n  patients  with  clinical  manifestations,  which  is  to  be
xpected  and  is  in  accordance  with  clinical  guidelines.11,12

The  population  with  PAD  accounted  for  greater  use
f  other  health  resources  (consultations  and  complemen-
ary  diagnostic  and  therapeutic  procedures),  with  a  higher
umber  of  nursing  contacts  and  radiology  or  nuclear
edicine  exams.  This  may  be  due  to  the  need  for  care

f  leg  ulcers  in  nursing  consultations  and  for  diagnos-
ic  and  follow-up  exams  such  as  Doppler  lower  limb
chocardiography  in  patients  with  PAD,  unlike  other  clinical
anifestations.

The  results  of  this  observational  study  should  be  con-

idered  in  the  context  of  the  health  profile  of  the  general
opulation  in  Portugal,  as  well  as  of  the  results  obtained  by
ther  authors  studying  populations  with  atherosclerosis.
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Figure  5  Use  of  health  care  resources  (consultations,  diagnostic  procedures  and  treatments)  by  the  population  with  clinical  mani-
festations of  atherosclerosis,  according  to  type.  CVD:  cerebrovascular  disease;  IHD:  ischemic  heart  disease;  PAD:  peripheral  arterial
d ons  (
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or  T90)  was  close  to  that  of  patients  prescribed  antidiabetic
isease. *:  p<0.0001  for  the  difference  between  the  subpopulati
VD, PAD  and  at  least  two  of  these  manifestations).

In  comparison  with  the  Portuguese  population  in  general,
sing  as  a  reference  the  overall  population  enrolled  in  the
isbon  and  Tagus  Valley  Health  Region  and  recorded  in  the
IARS,  higher  proportions  were  found  of  patients  with  hyper-
ension  (74.9%  vs.  21.1%),  dyslipidemia  (54.2%  vs.  17.8%),
iabetes  (40.8%  vs.  7.1%)  and  obesity  (20.0%  vs.  7.1%),  as
ould  be  expected.13 If  the  reference  used  is  the  overall
opulation  who  took  part  in  the  first  National  Health  Exam-
nation  Survey  (INSEF  2015),  the  results  are  similar;  in  this
urvey  the  prevalence  of  hypertension  was  36.0%  and  that
f  diabetes  was  9.8%.14 The  results  of  INSEF  2015  are  in  line
ith  the  prevalence  estimated  by  the  e  COR  study  (43.1%
nd  8.9%  for  hypertension  and  diabetes,  respectively),  and
o  the  conclusions  are  similar  for  this  comparison.15

Regarding  the  results  obtained  by  other  authors  study-
ng  populations  with  atherosclerosis,  we  used  one  of  the
argest  international  studies  on  this  population,  the  REACH
egistry,16 as  a  reference.  This  registry  included  69  055
atients  in  44  countries  worldwide,  including  Portugal,  with
linical  manifestations  and/or  at  least  three  atherothrom-
otic  risk  factors,  including  those  being  treated  at  the
ime  of  enrollment.  The  registry  aimed  to  characterize  risk
actors  and  the  incidence  of  atherothrombotic  events  in  pop-
lations  with  atherosclerosis  around  the  world.  Unlike  the
ample  in  our  study,  the  REACH  registry  mainly  included
atients  with  clinical  manifestations  (82%  vs.  29%),  a  dif-
erence  that  may  be  explained  by  the  fact  that  general
ractitioners  accounted  for  only  44%  of  recruiting  physicians
n  the  REACH  registry.  Nevertheless,  in  the  subpopulation
ith  clinical  manifestations,  the  results  of  the  two  studies
re  similar  regarding  the  recorded  prevalence  of  hyperten-
ion  (78%  vs.  80%)  and  the  prescription  of  antidiabetic  agents
36%  vs.  38%)  and  lipid-modifying  drugs  (73%  vs.  70%).  In
erms  of  age  (72  vs.  68  years),  proportion  of  males  (58%  vs.
7%)  and  presence  of  obesity  (18%  vs.  27%),  the  differences

re  more  pronounced,  probably  due  to  the  demographic
haracteristics  of  health  care  users  in  the  Lisbon  and  Tagus
alley  Health  Region,  and,  in  the  case  of  obesity,  may  also

m
7
w

48
mutually  exclusive)  with  different  clinical  manifestations  (IHD,

e  related  to  differences  in  the  way  health  problems  are
oded.

In  patients  with  clinical  manifestations,  the  propor-
ions  of  hypertensive  and  diabetic  patients  in  our  study
eceiving  antihypertensive  and  antidiabetic  medications,
espectively,  were  similar  to  or  higher  than  those  estimated
n  the  REACH  registry.16 With  regard  to  control  of  risk  fac-
ors,  particularly  hypertension,  the  control  rate  was  higher
n  REACH  (50%  vs.  40%).  However,  as  pointed  out  above,  most
f  the  population  of  the  REACH  registry  presented  clinical
anifestations  of  atherosclerosis,  and  so  therapeutic  tar-

ets  could  have  been  different,  which  would  explain  their
etter  results.

The  number  of  adult  users  with  atherosclerosis  in  the  Lis-
on  and  Tagus  Valley  Health  Region  (estimated  at  318  692
ndividuals  in  2016)  represents  about  17%  of  the  overall  num-
er  of  health  care  users  in  this  Health  Region  in  that  year
1  879  705).  Of  those  with  atherosclerosis,  29%  had  symp-
omatic  disease,  which  was  polyvascular  in  14%  of  cases.  The
ubjects  included  in  the  present  study  were  identified  using
ifferent  criteria  defining  atherosclerosis  (presence  of  clin-
cal  manifestations,  atherothrombotic  risk  factors  and/or
onsumption  of  drugs  related  to  atherosclerosis).  These
riteria  enabled  patients  to  be  included  from  the  whole
pectrum  of  atherosclerotic  disease,  both  symptomatic  and
symptomatic,  and  simultaneously  to  address  the  issue  of
oding  of  health  problems,  which  often  generates  bias  in
tudies  of  administrative  databases.17 Using  the  ‘risk  fac-
ors’  and  ‘medications’  definitions  led  to  the  inclusion  of  a
otal  of  224  845  individuals  without  recorded  clinical  mani-
estations.  However,  certain  points  should  be  noted.  Firstly,
e  found  that  the  codes  used  may  not  have  affected  all
iseases  equally.  For  example,  in  the  case  of  diabetes,  the
umber  of  patients  with  the  ICPC-2  codes  for  diabetes  (T89
edications  (A10  in  the  ATC  classification)  (130  167  vs.  133
28  individuals,  respectively).  Secondly,  64  164  individuals
ere  included  solely  on  the  ‘medications’  definition,  16%  of
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hem  (n=10  330)  because  they  were  taking  naftidrofuryl  or
entoxifylline  and  the  other  84%  (n=53  834)  only  because
hey  were  taking  antiplatelet  agents.  The  inclusion  of  these
atients  was  based  on  the  assumption  that  these  therapies
ere  being  prescribed  for  unrecorded  PAD  (naftidrofuryl  or
entoxifylline)  or  as  primary  or  secondary  prevention  of
therothrombotic  events  (antiplatelets),  which  may  consti-
ute  a  limitation.  Thirdly,  although  among  the  selected  risk
actors,  data  on  smoking  status  were  not  presented  due
o  difficulties  in  interpreting,  the  data  extracted  from  the
IARS.  It  was  possible  to  ascertain  previous  contact  with
obacco  but  not  current  smoking  status.  Finally,  our  study
ocused  on  users  of  primary  health  care,  and  so  the  num-
ers  of  patients  identified  should  not  be  used  to  estimate
he  overall  prevalence  of  atherosclerosis  in  the  Lisbon  and
agus  Valley  Health  Region.  Even  so,  characterization  of
hese  patients  will  help  to  understand  the  disease  and  its
linical  relevance.

Despite  the  advantages  of  very  large  populations  such  as
urs  in  studying  the  clinical  and  demographic  characteris-
ics  of  patients  with  atherosclerosis,  it  is  well  known  that  in
amples  of  this  size  minimal  differences  may  be  found  with
tatistical  significance,  but  without  clinical  relevance.18 Fur-
hermore,  the  statistical  analysis  consisted  of  non-adjusted
omparisons,  so  the  statistical  tests  presented  should  be
nterpreted  with  caution.

The  present  study  highlights  the  value  of  analyzing  data  in
he  SIARS  for  research  purposes,  extending  the  usefulness  of
hese  data  beyond  the  administrative  purposes  for  which  the
atabase  was  initially  designed.  However,  the  validity  of  the
oding  systems  used,  in  terms  of  their  diagnostic  sensitivity
nd  specificity,  should  be  the  subject  of  a  separate  analysis,
hich  was  beyond  the  scope  of  the  present  work.

onclusion

ccording  to  the  results  of  our  study,  around  one  in  three
dult  primary  health  care  users  with  atherosclerosis  in  the
isbon  and  Tagus  Valley  Health  Region  have  recorded  clin-
cal  manifestations.  Our  findings  suggest  that  control  of
ardiovascular  risk  factors  is  suboptimal  in  patients  with
therosclerosis.
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