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Objective:  To  evaluate  the  effectiveness  of  two  types  of  intervention  in  reducing  antibiotic
prescribing  in  respiratory  tract  infections  (RTI).
Design:  Before---after  audit-based  study.
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Antibiotics;
Point-of-care  test;
Intervention

Setting:  Primary  Care  centres  in  Spain.
Participants:  General  practitioners  (GPs)  registered  all  patients  with  RTIs  for  15  days  in  winter
2008 (pre-intervention),  and  again  in  winter  2009  (post-intervention).
Interventions:  Intervention  activities  included  meetings,  with  the  presentation  and  discus-
sion of  the  results,  and  several  training  meetings  on  RTI  guidelines,  information  brochures
for patients,  workshops  on  point-of-care  tests  ---  rapid  antigen  detection  tests  and  C-reactive
protein rapid  test  ---  and  provision  of  these  tests  in  the  clinic.  All  GPs,  with  the  exception
of those  in  Catalonia,  made  up  the  full  intervention  group  (FIG);  conversely,  Catalan  doctors
underwent  the  same  intervention,  except  for  the  workshop  on  rapid  tests  (partial  intervention
group, PIG).  Multilevel  logistic  regression  was  performed  taking  the  prescription  of  antibiotics
as the  dependent  variable.
Results:  Out  of  a  total  of  309  GPs  involved  in  the  first  register,  281  completed  the  intervention
and the  second  register  (90.9%),  of  which  210  were  assigned  to  the  FIG,  and  71  to  the  PIG.  The
odds ratio  of  antibiotic  prescribing  after  the  intervention  was  0.99  (95%  CI:  0.89---1.10)  among
GPs assigned  to  PIG,  and  0.50  (95%  CI:  0.44---0.57,  p  <  0.001)  among  those  who  were  allocated
to FIG.  The  reduction  in  antibiotic  prescribing  in  FIG  was  more  marked  in  flu  infection,  common
cold, acute  pharyngitis,  acute  tonsillitis,  and  acute  bronchitis.
Conclusions:  Active  participation  of  GPs  with  the  performance  of  point-of-care  tests  in  the
clinic is  accompanied  by  a  drastic  reduction  of  antibiotic  use  in  RTIs,  primarily  in  infections
considered  as  mainly  viral.
© 2013  Elsevier  España,  S.L.U.  All  rights  reserved.

PALABRAS  CLAVE
Audit;
Infecciones  del  tracto
respiratorio;
Antibióticos;
Pruebas  rápidas;
Intervención

Efectividad  de  dos  tipos  de  intervención  en  la  prescripción  antibiótica  en  las
infecciones  de  las  vías  respiratorias  en  atención  primaria  en  España.  Estudio  Happy
Audit

Resumen
Objetivo:  Evaluar  la  efectividad  de  dos  tipos  de  intervención  en  la  prescripción  antibiótica  en
infecciones  del  tracto  respiratorio  (ITR).
Diseño: Estudio  antes-después  basado  en  audit.
Emplazamiento:  Centros  de  atención  primaria  de  España.
Participantes:  Médicos  de  familia  registraron  durante  15  días  en  invierno  2008  todas  las  ITR
(preintervención),  que  se  repitió  en  2009  (postintervención).
Intervenciones:  Se  realizaron  reuniones  con  presentación  y  discusión  de  resultados,  sesiones
de formación  en  guías  de  ITR,  folletos  informativos  para  pacientes,  talleres  en  uso  de  pruebas
rápidas (Strep  A  y  proteína  C  reactiva)  y  su  provisión  en  las  consultas.  Los  médicos  participantes
a excepción  de  Cataluña  realizaron  la  intervención  completa  (IC),  mientras  que  los  médicos  de
Cataluña realizaron  lo  mismo  menos  el  taller  de  pruebas  rápidas  (intervención  parcial  [IP]).  Se
efectuó análisis  de  regresión  logística  multinivel  considerando  como  variable  dependiente  la
prescripción  antibiótica.
Resultados:  De  los  309  médicos  que  realizaron  el  primer  registro,  281  completaron  la  interven-
ción y  el  segundo  registro  (90,9%),  de  los  cuales  210  se  asignaron  a  IC  y  71  a  IP.  La  odds  ratio
de prescripción  antibiótica  después  de  la  intervención  fue  de  0.99  (IC95%:  0,89---1,10)  entre
los médicos  asignados  a  IP,  mientras  que  el  observado  en  la  IC  fue  de  0.50  (IC95%:  0,44---0,57,
p <  0,001).  La  mayor  reducción  de  prescripción  antibiótica  en  IC  se  observó  en  gripe,  catarro
común, faringitis  aguda,  amigdalitis  aguda  y  bronquitis  aguda.
Conclusiones:  La  participación  activa  de  los  médicos  con  uso  de  pruebas  rápidas  en  la  con-
sulta se  acompaña  de  una  reducción  importante  de  antibióticos  en  las  ITR,  sobre  todo  en  las
infecciones mayoritariamente  virales.
© 2013  Elsevier  España,  S.L.U.  Todos  los  derechos  reservados.
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Introduction
A  third  of  primary  care  consultations  are  due  to  an  infectious
disease  and  more  than  half  are  caused  by  a  respiratory  tract
infection.1 Inappropriate  use  of  antimicrobials  for  these

2
t
T

nfections  is  associated  with  increased  risk  of  adverse  drug
vents  and  higher  overall  health  care  costs.2,3 Data  from

6  European  countries  demonstrated  a  correlation  between
he  use  of  antibiotics  and  the  level  of  antibiotic  resistance.4

he  danger  of  increasing  antibiotic  resistance  has  been
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ecognised  globally,  resulting  in  extensive  campaigns  aimed
t  both  prescribers  and  the  public  and  in  the  development
f  treatment  guidelines.5

Attempts  to  reduce  unnecessary  antibiotic  use  have  had
ixed  results.  A  combination  of  patient  and  physician  edu-

ation  has  been  shown  to  help  reduce  antibiotic  overuse
or  a  variety  of  acute  respiratory  tract  infections,6 but  lev-
ls  of  improvement  have  been  limited,  on  average,  to  less
han  20%  absolute  reduction  across  the  study  populations  of
hysicians.7---10

The  Happy  Audit  project  has  been  a  study  financed  by
he  European  Commission,  the  main  objective  of  which
as  to  strengthen  the  surveillance  of  respiratory  tract

nfections  in  primary  healthcare  through  the  development
f  intervention  programmes  targeting  general  practition-
rs  (GP)  and  changing  people’s  habits  towards  prudent
se  of  antimicrobial  agents.11 GPs  from  six  countries  have
articipated  in  this  study  (Denmark,  Sweden,  Lithuania,
ussia,  Spain  and  Argentina).  However,  Spain  was  the
nly  country  in  which  two  types  of  interventions  were
ndertaken.  We  present  in  this  final  paper  the  overall
esults  of  the  study  in  Spain  [with  the  participation  of
emFYC]  aimed  at  evaluating  the  effect  of  two  types  of
nterventions  on  antibiotic  prescribing  in  respiratory  tract
nfections.

aterials and methods

his  is  a  before---after  quality  assurance  study  carried  out
n  primary  care  with  family  physicians  in  nine  Autonomous
ommunities  in  Spain.  Detailed  information  about  the  study
ethod  and  the  intervention  were  previously  published

n  the  study  protocol.11 Briefly,  the  data  were  registered
ccording  to  the  methodology  of  the  Audit  Project  Odense
escribed  by  Munck  et  al.,12 which  follows  a  prospective
elf-registration  methodology  in  which  a  simple  reporting
heet  was  used.  Approval  was  obtained  from  the  Ethical
ommittee  Board  Fundació  Jordi  Gol  i  Gurina  (Barcelona,
pain;  registration  number:  44154).  All  participants  were
nstructed  to  fill  out  a  template  with  all  respiratory  tract
nfections  during  a  3-week  period  in  the  winter  months
f  2008  (preintervention).  On  this  sheet,  the  physician
ttending  the  patient  noted  different  specific  parameters
f  medical  care,  including  the  age  and  sex  of  the  patient,
he  number  of  days  of  symptoms,  presenting  signs  (fever,
oughing,  otorrhoea,  odynophagia,  tonsillar  exudates,  ten-
er  cervical  glands,  dyspnoea,  increase  in  sputum  volume,
urulence  of  sputum),  diagnosis  (common  cold,  otitis  media,
haryngitis,  tonsillitis,  influenza,  acute  bronchitis,  acute
xacerbation  of  chronic  bronchitis  or  chronic  obstructive
ulmonary  disease,  pneumonia),  aetiological  suspicion  (viral
r  bacterial),  performance  of  chest  radiograph  and  point-
f-care  tests  ---  rapid  antigen  detection  tests  for  detecting
roup  A  �-haemolytic  streptococcus  antigen  and  C-reactive
rotein  rapid  test  in  capillary  blood,  antibiotic  treatment
r  not,  allergy  or  not  to  penicillin,  and  whether  the  patient
equested  an  antibiotic  and  referral  to  another  healthcare

etting  (Fig.  1).

With  the  overall  and  individual  results  intervention
ctivities  were  conducted  including  meetings  with  pre-
entation  and  discussion  of  results  and  several  training

r
(
p
o
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eetings  on  respiratory  tract  infections  guidelines,  infor-
ation  brochures  for  patients,  workshops  on  point-of-care

ests  and  provision  of  these  rapid  tests  in  the  consulta-
ion.  The  point-of-care  tests  were  specifically  bought  for
his  study  and  were  provided  free  to  the  participants.
ll  GPs  participating  in  the  study  with  the  exception  of
atalonia  carried  out  the  full  intervention  group;  con-
ersely,  Catalan  doctors  underwent  the  same  intervention
xcepted  for  the  workshop  on  rapid  tests  and  point-of-care
ests  were  not  provided  (partial  intervention  group).  The
ame  registry  was  repeated  in  early  2009  (postinterven-
ion).

The  data  were  analysed  with  the  Stata  v.11  statisti-
al  program.  Bivariate  analysis  was  carried  out  with  the
se  of  chi  square  tests  for  comparing  categorical  varia-
les.  For  the  calculation  of  the  odds  ratio  of  antibiotic
rescribing  after  the  intervention  a  multilevel  logistic
egression  analysis  was  estimated  with  two  levels:  patients
nd  GPs.  Antibiotic  prescription  was  considered  as  the
ependent  variable  (yes/no).  The  model  was  also  adjusted
or  covariables  age,  gender,  signs  and  symptoms  of  patients,
eferral,  demand  of  antibiotics  and  age,  gender,  and  bur-
en  of  GPs.  Statistical  significance  was  considered  with

 < 0.05.

esults

 total  of  332  GPs  were  invited  to  participate  in  this  study
ut  21  declined.  Out  of  a  total  of  309  primary  care  physicians
ho  performed  the  first  registry  in  2008,  281  completed

he  intervention  and  the  second  registry  (90.9%),  of  which
10  were  assigned  to  the  full  intervention  group  (89.4%  of
he  GPs  who  were  invited  to  take  part)  and  71  to  the  par-
ial  intervention  group  (73.2%  of  the  GPs  invited).  Fig.  2
escribes  the  flow  of  the  GPs  throughout  the  study.  A  total
f  15,073  respiratory  tract  infections  were  registered  in  the
rst  registry  while  12,760  were  registered  after  the  inter-
ention.  The  most  common  infection  was  common  cold,
ith  11,190  infections  (40.2%  of  all  cases),  followed  by
haryngitis  with  4189  cases  (15.1%)  and  acute  bronchitis
ith  3286  infections  in  total  (11.8%)  (Table  1).  As  shown

n  Table  2  the  sign  most  frequently  reported  by  GPs  was
ough,  present  in  20,996  contacts  in  both  years  (75.4%),  fol-
owed  by  odynophagia  (12,029  cases;  43.2%),  fever  (9030
ases;  32.4%)  and  increase  of  expectoration  (5494  episodes;
9.7%).

Antibiotics  were  prescribed  in  4178  patients  with  respi-
atory  tract  infections  in  the  first  year  (27.7%;  95%  CI:
7---28.4%).  The  diagnoses  in  which  antibiotics  were  most
ikely  to  be  prescribed  by  the  281  GPs  of  the  first  registry
ere  pneumonia  (89.5%  of  antibiotic  prescribing),  acute  oti-

is  media  (88.6%),  acute  tonsillitis  (88.4%),  acute  sinusitis
87.4%),  and  exacerbations  of  chronic  bronchitis  or  chronic
bstructive  pulmonary  disease  (81.9%).  The  percentages
bserved  for  acute  bronchitis,  other  respiratory  tract  infec-
ions,  acute  pharyngitis,  influenza  and  common  cold  were
8.1%,  20.6%,  18.5%,  2.9%,  and  2.5%,  respectively.  The  odds

atio  of  antibiotic  prescribing  after  the  intervention  was  0.99
95%  CI:  0.89---1.10)  among  physicians  who  undertook  the
artial  intervention,  without  statistical  differences  being
bserved.  However,  the  odds  ratio  was  significantly  lower
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Figure  1  Template  used  to  register  the

only  in  acute  bronchitis  (0.61;  95%  CI:  0.42---0.88).  The  odds
ratio  of  antibiotic  prescribing  after  the  intervention  was  sta-
tistically  lower  among  GPs  assigned  to  the  full  intervention,
with  an  odds  ratio  of  0.50  (0.44---0.57;  p  <  0.001).  This  reduc-

tion  was  more  marked  in  flu  infection  (0.01;  95%  CI:  0---0.07),
common  cold  (0.03;  95%  CI:  0.01---0.06),  acute  pharyngitis
(0.15;  95%  CI:  0.09---0.25),  acute  tonsillitis  (0.18;  95%  CI:

e
v
c

235 general practitioners were
invited to participate in the

study

11 physicians did not
wish to participate

224 general practitioners accepted
to participate in study

224 general practitioners completed
the registries in first year, 2008

Full intervention group

14 physicians did not
complete the
intervention

210 general practitioners undertook
the intervention and completed all the

registries in the second year, 2009

Figure  2  General  sch
iratory  tract  infections  (English  version).

.09---0.37),  and  acute  bronchitis  (0.31;  95%  CI:  0.20---0.47)
Table  3).

The  use  of  diagnostic  tests  after  the  intervention  was
igher  among  GPs  assigned  to  the  full  intervention  group,

xcept  for  the  request  of  an  X-ray  test.  Before  the  inter-
ention  rapid  antigen  detection  tests  were  performed  in  76
ases  and  C-reactive  protein  testing  only  in  4  other  cases.

85 general practitioners completed
the registries in first year, 2008

87 general practitioners accepted to
participate in the study

2 physicians did not
fill out the registries

10 physicians did not
wish to participate

97  general practitioners were
invited to participate in the study

Partial intervention group

71 general practitioners undertook
the intervention and completed all the

registries in the second year, 2009

14 physicians did not
complete the
intervention

eme  of  the  study.
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Table  1  Number  of  infections  registered  by  the  281  GPs  who  completed  the  two  registries,  before  and  after  the  intervention,
depending on  the  diagnoses.

Diagnosis  Partial  intervention  group  Full  intervention  group  Total

Before  After  Before  After  n  %

n  %  n  %  n  %  n  %

Common  cold  1604  38.5  1504  40.8  4425  40.6  3657  40.3  11,190  40.2
Acute otitis  media** 122  2.9  122  3.3  228  2.1  160  1.8  632  2.3
Acute sinusitis  111  2.7  105  2.9  285  2.6  275  3.0  776  2.8
Acute pharyngitis** 585  14.1  448  12.2  1581  14.5  1575  17.4  4189  15.1
Acute tonsillitis** 311  7.5  319  8.7  726  6.7  560  6.2  1916  6.9
Acute bronchitis  532  12.8  424  11.5  1285  11.8  1045  11.5  3286  11.8
Acute exacerbations  of  CB/COPD* 217  5.2  162  4.4  451  4.1  332  3.7  1162  4.2
Pneumonia** 97  2.3  76  2.1  132  1.2  111  1.2  416  1.5
Influenza** 340  8.2  326  8.8  1075  9.9  723  8.0  2464  8.9
Other respiratory  tract  infections  194  4.7  159  4.3  523  4.8  485  5.4  1361  4.9
Not specified** 51  1.1  42  1.0  198  1.7  150  1.6  441  1.6
Total** 4164  100  3687  100  10,909  100  9073  100  27,833  100

CB, chronic bronchitis; COPD, chronic obstructive pulmonary disease.
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* p < 0.05.
** p < 0.001.

n  the  other  hand,  rapid  antigen  detection  testing  was
arried  out  in  1509  cases  (16.6%  of  all  the  patients)  and
RP  was  performed  in  1045  patients  (11.5%)  in  the  second
egistry  (Fig.  3).  As  shown  in  Fig.  4,  GPs  assigned  to  the  full
ntervention  using  both  rapid  antigen  detection  tests  and
-reactive  protein  were  less  likely  to  prescribe  antibiotics
han  their  counterparts  who  did  not  use  them.  Antigen
etection  testing  was  used  in  1499  patients  with  a  result

eing  positive  in  345  cases  (22.6%).  Antibiotics  were
rescribed  in  338  cases  of  positive  test  results  (98%)  but
nly  in  69  individuals  out  of  the  1164  negative  test  results
5.9%).  Similarly,  antibiotics  were  mainly  withheld  when

o
t
s
b

Table  2  Items  registered  by  the  281  GPs  who  completed  both  re

Characteristics  Partial  intervention  grou

Before  After  

n  %  n  %  

Signs  and  symptomsa

Fever  (temperature  >  38.5 ◦C)** 1377  33.1  1293  35.1
Cough** 2852  68.5  2650  71.9
Purulent ear  discharge** 110  2.6  108  2.9
Odynophagia** 1581  38.0  1354  36.7
Tonsillar exudate* 216  5.2  207  5.6
Tender cervical  glands** 182  4.4  194  5.3
Dyspnoea** 483  11.6  387  10.5
Increase of  expectoration** 747  17.9  686  18.6
Purulent sputum  production** 384  9.2  271  7.4

Demand of  antibiotics** 36  0.9  45  1.2
Referral to  secondary  care** 45  1.1  42  1.1
Total 4164  100  3687  100  

a The values did not total 100 as physicians were able to tick off mor
* p < 0.05.

** p < 0.001.
he  CRP  value  was  lower  than  10  mg/L;  however,  they  were
rescribed  in  more  than  half  of  the  cases  with  CRP  values
ver  10  mg/L.

iscussion

 growing  literature  on  strategies  to  reduce  the  overuse

f  antibiotics  demonstrates  that  multifaceted  interventions
end  to  be  the  most  successful.10,13 The  results  of  our  study
uggest  that  efforts  to  reduce  antibiotic  prescribing  may
e  more  effective  if  GPs  intervene  actively  in  the  clinical

gistries,  before  and  after  the  intervention.

p  Full  intervention  group  Total

Before  After  n  %

n  %  n  %

 3499  32.1  2861  31.5  9030  32.4
 8537  78.3  6957  76.7  20,996  75.4
 170  1.6  131  1.4  519  1.9
 4847  44.4  4247  46.9  12,029  43.2
 522  4.8  525  5.8  1470  5.3
 586  5.4  689  7.6  1651  5.9
 943  8.6  774  8.5  2587  9.3
 2228  20.4  1833  20.2  5494  19.7
 1103  10.1  711  7.8  2469  8.9

 175  1.6  137  1.5  393  1.4
 67  0.6  54  0.6  208  0.8

10,909  100  9073  100  27,833  100

e than one sign and symptom.
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Table  3  Antibiotics  prescribed  before  the  intervention  and  odds  ratio  of  antibiotic  prescribing  after  the  intervention  depending
on the  group  assigned.

Diagnosis  Antibiotic  prescribing  after  the  intervention

Partial  intervention  group  (71  GPs)  Full  intervention  group  (210  GPs)

OR  95%  CI  OR  95%  CI

Common  cold  4.56  2.35---8.88  0.03  0.01---0.06
Acute otitis  media  1.29  0.39---4.27  0.48  0.12---1.95
Acute sinusitis  0.43  0.14---1.29  0.57  0.18---1.78
Acute pharyngitis  1.03  0.68---1.56  0.15  0.09---0.25
Acute tonsillitis  1.03  0.58---1.85  0.18  0.09---0.37
Acute bronchitis  0.61  0.42---0.88  0.31  0.20---0.47
Exacerbations  of  CB/COPD  1.15  0.61---2.17  0.42  0.19---0.90
Pneumonia 1.19  0.25---5.70  0.31  0.04---2.63
Influenza 1.97  0.60---6.49  0.01  0.00---0.07
Other respiratory  infections  0.76  0.37---1.55  0.39  0.17---0.93
Totala 0.99  0.89---1.10  0.50  0.44---0.57

OR, odds ratio; CI, confidence interval; GP, general practitioner; CB, chronic bronchitis; COPD, chronic obstructive pulmonary disease.
a A total of 249 infections were not catalogued.

18

16

14

12

10

8

6

4

2

0
Partial intervention group Full intervention group

StrepA

CRP

X-ray

%

 by  G

s

Figure  3  Use  of  rapid  tests  and  request  for  X-ray

encounter  by  means  of  carrying  out  the  point-of-care

provided.

This  study  has  some  limitations.  This  study  was  not  a
clinical  trial  and  neither  the  groups  were  assigned  ran-
domly,  which  may  be  considered  the  main  limitation  of  the
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tudy.  Clinical  outcomes  of  the  patients  recruited  were  not

aken  into  account  and  thus,  it  is  not  known  whether  the
ercentage  of  clinical  failure  or  incidence  of  complications
iffered  between  the  groups.  Nonetheless,  the  registry
heet  included  the  referral  of  patients  to  secondary  care.  In
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ddition,  several  papers  have  not  observed  any  differences
n  clinical  outcomes  between  patients  with  respiratory  tract
nfections  who  were  treated  with  antibiotics  and  those  who
ere  not.14---16 Another  limitation  that  should  be  regarded

n  this  type  of  study  is  that  the  mere  fact  of  performing
n  audit  may  influence  prescribing  habits.  However,  the
eliability  of  the  Audit  Project  Odense  methodology  demon-
trated  in  various  projects  carried  out  in  other  European
ountries  is  very  high  and  is  very  well  correlated  with  actual
rescribing  in  medical  offices.17 Nevertheless,  the  greatest
trength  of  this  study  is  the  large  number  of  physicians
ncluded,  with  the  inclusion  of  27,833  respiratory  tract
nfections.  The  low  drop-out  rate  observed  in  this  study  can
e  considered  as  another  strength,  since  less  than  10%  of
he  professionals  who  carried  out  the  first  registry  left  the
tudy.  Another  strength  of  this  project  is  inherent  in  the
eality  of  our  country  in  which  point-of-care  tests  were  not
ncorporated  into  primary  care  by  the  time  this  study  was
arried  out  and,  therefore,  the  effect  of  their  use  could  be
etter  established.

Many  studies  have  been  performed  to  determine  the
ffectiveness  of  different  types  of  intervention  in  reducing
he  prescription  of  antibiotics.  Not  all  interventions  have
chieved  positive  results  particularly  when  used  alone.
ccording  to  the  last  review  of  the  Cochrane  Library,
ublished  in  2005,  only  interventions  taking  combinations
ncluding  result  feedback,  interactive  educational  sessions
nd  strategies  aimed  at  patients,  achieve  a  reduction  in
he  prescription  of  antibiotics  in  supposedly  viral  respira-
ory  infections.10 These  most  successful  have  focused  on
ombined  communication  skills  training  with  point-of-care
esting  and  the  use  of  interactive  booklets  during  consulta-
ions  with  patients.18---21 The  results  of  the  Happy  Audit  study
onfirm  these  results,  since  only  GPs  assigned  to  the  full
ntervention  group  significantly  reduced  the  prescription
f  antibiotics.  Van  den  Velden  et  al.  also  observed  that
hose  that  achieved  more  reductions  of  antibiotic  overuse
ere  the  use  of  C-reactive  protein  and  the  enhancement
f  communication  skills.13 In  our  study,  GPs  using  rapid
ests  were  more  likely  to  prescribe  fewer  antibiotics.  As
ar  as  C-reactive  protein  is  concerned,  the  physicians  felt
ore  confident  not  to  prescribe  antibiotics  where  the

esults  were  less  than  10  mg/L.  A  recent  meta-analysis
onfirms  these  results.22 Similarly,  negative  rapid  antigen
etections  tests  were  associated  with  only  a  6%  of  antibiotic
rescribing.  Interventions  that  did  not  include  the  former
re  associated  with  contradictory  results  or  achieve  only
odest  outcomes.23 A  meta-ethnographic  assessment  of
ifferent  interventions  concluded  that  it  is  important
o  allow  GPs  to  reflect  on  their  own  prescribing,  and  to
ducate  GPs  about  appropriate  prescribing  and  the  benefit
f  implementing  it  in  practice,  in  order  to  enhance  the
cceptability  of  the  interventions.24

In  conclusion,  this  study  demonstrates  that  an  inter-
ention  consisting  of  the  presentation  and  discussion  of
verall  and  individual  results,  meetings  on  guidelines  on
espiratory  tract  and  information  brochures  for  patients
chieved  modest  reductions  on  the  antibiotic  prescribing  for

espiratory  tract  infections.  When  all  these  interventions
ere  combined  with  physician’s  active  participation  in  work-

hops  on  point-of-care  tests  and  these  tests  were  provided
n  the  consultation,  the  reduction  was  more  marked.
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What is known about the topic

•  Antibiotics  are  often  overprescribed  for  respiratory
tract  infections.

•  Multifaceted  interventions  have  been  shown  to
reduce  antibiotic  overuse  for  a  variety  of  respira-
tory  tract  infections  but  levels  of  improvement  are
limited.

What this study adds

•  We  carried  out  this  study  aimed  at  knowing  the
effectiveness  of  two  types  of  intervention  on  the
antibiotic  prescription  in  respiratory  tract  infec-
tions.  The  interventions  only  differed  in  the  training
and  access  to  the  use  of  a  rapid  antigen  detection
and  C-reactive  protein  testing.  Only  the  intervention
that  involved  near-patient  testing  sorted  the  largest
intervention  effect.
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