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Summary
Aim  of  the  study.  — To  assess  the  prevalence  of  potentially  inappropriate  medications  (PIMs)
and polypharmacy  in  adults  aged  75  years  and  over  in  France  in  2019  based  on  data  from  the
French health  insurance  claims  database,  at  the  national  level  and  by  region.
medications  ;
Polypharmacy  ;
Prevalence  ;
Cross-sectional  study

Methods.  —  We  conducted  a  cross-sectional  study  in  French  adults  aged  75  years  or  over  in  2019.
We assessed  the  prevalence  of  seventeen  PIM  criteria  adapted  from  the  2015  Beers  and  STOPP
lists, as  well  as  cumulative  polypharmacy.  Polypharmacy  (5  to  9  drugs)  and  hyper-polypharmacy
(≥10 drugs)  were  defined  as  the  average  number  of  drugs  dispensed  per  quarter.  The  regional
analysis  used  the  age-  and  sex-standardized  prevalence.

Abbreviations: ADR, adverse drug reaction ; ATC, anatomical therapeutic chemical ; BZD, benzodiazepine ; CNS, central nervous system ;
CIR, French health insurance claims database ; EGB, Subsample of the French Health National Data System ; EHIS, European Health Interview
urvey ; INSEE, French National Institute of Statistics and Economic Studies ; NSAID, non-steroidal anti-inflammatory drug ; PIM, potentially
nappropriate medication ; SNDS, French Health National Data System ; STOPP, Screening Tool of Older People’s Prescriptions.
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Results.  —  Of  6,707,897  older  adults,  39.6%  were  exposed  to  at  least  one  PIM  in  2019,  46.7%
were exposed  to  polypharmacy  (5  to  9  drugs),  and  25.2%  to  hyper-polypharmacy  (≥10  drugs).
Benzodiazepine  PIMs  were  the  most  frequent  (26.9%),  followed  by  atropinic  PIMs  (8.3%),  non-
steroidal  anti-inflammatory  PIMs  (7.8%),  concomitant  use  of  three  or  more  central  nervous
system-active  drugs  (7.3%),  and  antihypertensive  PIMs  (6.0%).  There  was  a  gradient  in  the  level
of exposure  to  PIMs  according  to  the  level  of  polypharmacy  for  every  PIM  category.  We  observed
regional variations  in  PIM  prevalence,  from  36.5%  in  Pays-de-la-Loire  to  44.8%  in  Hauts-de-
France in  mainland  France.
Conclusion.  — These  results  show  that  PIMs  concerned  more  than  one  in  three  older  adults
after age  75  years  in  France  in  2019  and  support  the  need  to  secure  medication  use  in  this
population.  The  reasons  for  geographic  variations  in  PIM  prevalence  should  be  investigated  in
further studies.
© 2023  L’Auteur(s).  Publié  par  Elsevier  Masson  SAS  au  nom  de  Société  française  de
pharmacologie  et  de  thérapeutique.  Cet  article  est  publié  en  Open  Access  sous  licence  CC
BY-NC-ND  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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studies  [22—24]. A  description  of  the  DCIR  and  the  French
ackground

s  multimorbidity  increases  with  age,  medication  use  is
requent  in  the  older  population  [1—3].  The  2019  European
ealth  Interview  Survey  (EHIS)  has  shown  that  86%  of  Euro-
eans  aged  75  years  or  older  had  used  prescription  drugs  in
he  prior  two  weeks  [4,5].  This  wide  use  of  medications  is
ccompanied  by  an  increased  risk  of  adverse  drug  reactions
ADRs),  partly  due  to  polypharmacy  (concomitant  use  of
ultiple  medications)  and  age-related  changes  in  the  phar-
acokinetic  and  pharmacodynamic  properties  of  drugs.  A

iterature  review  estimated  that  ADRs  are  involved  in  9%  of
ospitalizations  in  older  adults  [6].  In  this  context,  specific
ttention  must  be  paid  to  the  appropriateness  of  medica-
ions  in  the  older  population,  to  reduce  the  overuse  and
isuse  of  medications,  and  in  turn,  the  burden  of  ADRs.
Potentially  inappropriate  medications  (PIMs)  are  drugs

hat  should  be  avoided  whenever  possible  in  older  adults
ecause  of  their  potentially  poor  benefit-risk  ratio  in  old
ge  [7,8].  Polypharmacy  and  PIMs  have  been  associated  with
n  increased  risk  of  ADRs,  hospitalization  and  higher  health-
are  costs  [9—11].  Expert  consensus  groups  in  pharmacology,
edicine,  and  geriatrics  have  developed  multiple  tools  to

ssess  PIMs  in  older  adults  [12].  PIM  lists  gather  explicit  cri-
eria  corresponding  to  drugs,  drug-drug  interactions,  and
rug-disease  interactions  to  be  avoided  in  older  adults  or
atients  with  particular  chronic  diseases  such  as  dementia.
t  is  essential  to  specify  that  these  lists  are  recommenda-
ions  and  not  contra-indications,  as  the  evaluation  of  the
enefit-risk  ratio  could  be  modulated  by  individual  factors.

Epidemiology  provides  insight  into  the  frequency,  type,
nd  distribution  of  PIMs  in  the  older  population,  thereby
ontributing  to  ADR  prevention.  Studies  reporting  PIM  pre-
alence  have  been  conducted  worldwide,  and  a  recent
eta-analysis  of  published  studies  estimated  that  33%  of
lder  adults  were  exposed  to  PIMs  [10].  Few  studies  repor-
ed  PIM  prevalence  in  France,  especially  in  recent  years,  and
heir  results  vary  significantly  according  to  study  population,
tudy  period,  and  selected  PIM  criteria  [13—18]. Healthcare
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laims  databases  are  valuable  sources  for  evaluating  PIMs,
lthough  the  available  information  does  not  always  allow  for
he  study  of  PIM  criteria  requiring  clinical  data  or  informa-
ion  about  the  indication  [19].  In  France,  the  Health  National
ata  System  (système  national  des  données  de  santé  [SNDS])
as  become  a  major  data  source  for  pharmacoepidemiology
tudies.  A  study  based  on  the  1/97th  subsample  of  the  SNDS
échantillon  généraliste  des  bénéficiaires  [EGB])  estimated
hat  34%  of  older  adults  aged  75  years  or  over  were  exposed
o  hyper-polypharmacy  in  2013  [20].  This  study  also  repor-
ed  geographical  variations  in  polypharmacy  prevalence,
ith  figures  comprised  between  approximately  20%  and  50%
epending  on  the  French  department  [20].  PIM  frequency
easured  from  the  SNDS  or  EGB  was  53%  in  2007  [14]  and

7%  in  2017  [16]. A  regional  study  in  the  North  of  France  also
ssessed  the  prevalence  of  PIMs  over  three  months  in  2012,
ith  a  result  of  32%  [18].

In  this  context,  we  aimed  to  assess  the  prevalence  of  PIMs
nd  polypharmacy  in  older  adults  aged  75  years  and  over  in
rance  in  2019  based  on  data  from  the  SNDS.  Secondly,  we
imed  to  describe  the  prevalence  of  PIMs  by  French  region.

ethods

tudy design and data source

e  conducted  a cross-sectional  study  in  older  adults  aged
5  years  and  over  in  France  between  January  1st  and  Decem-
er  31st,  2019.  This  study  is  part  of  a  larger  study  on  the
volution  of  PIMs  and  polypharmacy  in  France  between  2011
nd  2019  [21].

This  study  is  based  on  the  French  health  insurance
laims  database  (données  de  consommation  inter-régime
DCIR]),  which  has  been  widely  used  for  epidemiological
ealth  insurance  system  is  available  in  previous  publications
25,26].  Briefly,  the  DCIR  covers  about  99%  of  the  French
opulation  (approximately  67  million  people  in  2019)  from
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Therapie  78  

irth  (or  immigration)  to  death  (or  emigration).  A  unique
nonymous  number  identifies  beneficiaries.  DCIR  includes
nformation  on  demographic  characteristics  (age,  gender,
lace  of  residence,  date  of  death),  reimbursed  outpatient
edical  care,  and  reimbursed  drugs  dispensed  in  pharma-

ies.  The  drugs  are  coded  according  to  the  anatomical
herapeutic  chemical  (ATC)  classification.

tudy population

he  study  population  included  people  aged  75  years  and
ver,  who  had  received  at  least  one  reimbursement  for
utpatient  care  in  2019.  The  study  population  included  all
ndividuals  who  met  the  inclusion  criteria  regardless  of  their
iving  place  (community  or  nursing  home),  as  this  informa-
ion  was  not  available  in  the  DCIR  at  the  time  of  the  study.
ndividuals  who  died  during  the  study  period  were  exclu-
ed  as  end-of-life  management  may  modify  drug  use  and
n  order  to  have  a  comparable  duration  of  observation  for
ll  individuals.  Individuals  with  an  abnormal  date  of  birth
prior  to  1900),  unknown  gender,  and  temporary  identifier
e.g.,  related  to  recent  immigration)  were  also  excluded.

IM and polypharmacy measurement

IM  criteria  involving  drugs  marketed  and  reimbursed  in
rance  were  adapted  from  the  2015  updates  of  the  Beers’
nd  STOPP  (Screening  Tool  of  Older  People’s  Prescriptions)
riteria  [8,27].  Indeed,  the  Beers  list  is  internationally  reco-
nized  and  has  been  frequently  updated.  The  STOPP  list  is
lso  internationally  recognized  and  has  the  benefit  of  having
een  drawn  up  by  a  consensus  of  European  experts,  thus  jus-
ifying  its  applicability  in  France.  We  studied  seventeen  PIM
riteria  that  could  be  fully  assessed  in  the  DCIR.  Criteria
equiring  information  about  drug  dosage  or  indication  (e.g.,
roton-pump  inhibitors  beyond  eight  weeks  without  justifi-
ation)  were  not  studied.  The  detail  of  the  studied  criteria
s  available  elsewhere  [21]  and  in  the  Supplementary  Table
.

The  final  set  of  criteria  included  criteria  in  four
rug  categories:  benzodiazepines  (BZDs),  oral  non-steroidal
nti-inflammatory  drugs  (NSAIDs),  atropinic  drugs,  and  anti-
ypertensive  drugs,  as  well  as  an  indicator  of  concomitant
se  of  any  combination  of  three  or  more  central  nervous
ystem  (CNS)-active  drugs  (antipsychotics,  BZDs,  hypnotic
-drugs,  tricyclic  antidepressants,  selective  serotonin  reup-
ake  inhibitors,  opioids,  and  antiepileptic  drugs).  PIMs  were
efined  by  at  least  one  occurrence  of  the  corresponding
TC  code  in  the  database,  except  for  NSAIDs  and  short-
nd  intermediate-acting  BZDs  for  which  potentially  inappro-
riate  use  was  defined  from  three  dispensations  during  the
ear  (not  necessarily  consecutive).  Criteria  related  to  drug-
rug  interactions  were  assessed  by  considering  that  drugs
elivered  on  the  same  day  were  used  concomitantly.

Three  main  approaches  for  measuring  polypharmacy  have
een  reported:  simultaneous,  continuous,  and  cumulative
olypharmacy  [20,28,29].  We  have  chosen  to  measure  cumu-
ative  polypharmacy,  defined  as  the  annual  average  of  the

umber  of  drugs  with  different  ATC  codes  dispensed  in  a
uarter  [20,29].  Vaccines,  homeopathy,  diagnostics  agents,
ntiseptics  and  disinfectants,  medical  gases,  medicated  and
urgical  dressings,  blood  substitutes  and  perfusion  solutions,
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mmune  sera  and  immunoglobulins  were  excluded  from  the
ount  of  drugs.  This  approach  has  the  advantage  of  conside-
ing  all  drugs  dispensed,  i.e.,  those  used  regularly  and  on  a
ne-time  basis,  yet  giving  them  the  same  weight.  Polyphar-
acy  was  categorized  into  three  classes:  no  polypharmacy

0  to  4  drugs),  polypharmacy  (5  to  9  drugs),  and  hyper-
olypharmacy  (≥10  drugs).

ther variables

ther  variables  considered  in  this  study  were  sex,  age,  and
egion  of  residence.  Age  was  considered  a  binary  variable,
ith  a  threshold  of  85  years  to  distinguish  the  oldest  old.
he  region  of  residence  was  determined  from  information
bout  the  department  and  municipality  of  residence.  If  the
epartment  and  municipality  of  residence  were  missing,  the
epartment  of  the  health  insurance  fund  to  which  the  per-
on  was  affiliated  was  considered  as  a  surrogate  for  the
epartment  of  residence.

nalyses

revalence  of  PIM  criteria  and  polypharmacy  were  descri-
ed  for  the  study  population  and  by  age  and  sex  category
n  number  and  percentage.  A  composite  indicator  was  also
reated  to  assess  the  overall  exposure  to  PIMs,  encompassing
he  17  individual  PIM  criteria.  Prevalence  of  PIMs  according
o  the  level  of  polypharmacy  was  also  described.  The  preva-
ence  of  exposure  to  at  least  one  PIM  in  2019  was  described
y  region  of  residence.  In  order  to  account  for  demogra-
hic  differences  between  regions,  the  prevalence  of  at  least
ne  PIM  in  2019  was  standardized  based  on  the  structure  of
he  French  population  in  2019,  as  reported  by  the  French
ational  Institute  of  Statistics  and  Economic  Studies  (INSEE).
egional  prevalence  was  mapped  by  quartiles  of  the  distri-
ution  of  the  prevalence  of  exposure  to  at  least  one  PIM  in
019.

Analyses  were  performed  using  SAS,  version  9.4  software
SAS  Institute,  Cary,  North  Carolina,  USA).

esults

n  2019,  6,707,897  persons  aged  75  years  and  over  recei-
ed  at  least  one  reimbursement  for  outpatient  care.  After
he  exclusion  of  persons  with  unknown  gender  (n  =  484),
bnormal  date  of  birth  (n  =  3),  and  temporary  identi-
er  (n  =  29,943),  and  those  who  died  during  the  year
n  =  349,312),  the  study  population  included  6,328,155  older
dults.  As  reported  in  Table  1,  59.9%  were  women,  and  35.9%
ere  aged  over  85  years.

The  prevalence  of  PIMs  in  2019  is  presented  in  Table  2.  In
rance,  39.6%  of  older  adults  aged  75  years  and  over  had
een  exposed  to  at  least  one  PIM  in  2019.  Among  them,
1.0%,  10.3%,  and  10.9%  had  received  two,  three,  and  four
r  more  different  PIMs,  respectively.  BZD  PIMs  were  the
ost  frequent  (26.9%),  followed  by  atropinic  PIMs  (8.3%),

on-steroidal  anti-inflammatory  PIMs  (7.8%),  concomitant

se  of  three  or  more  CNS-active  drugs  (7.3%),  and  anti-
ypertensive  PIMs  (6.0%).  The  most  common  PIM  criteria
ere  those  involving  BZDs,  namely  repeated  dispensation

≥3  during  the  year)  of  short-  or  intermediate-acting  BZDs

7



S.  Drusch,  M.  Zurei

Table  1  Characteristics  of  people  aged  75  years  or
over  with  a  health  care  reimbursement  in  2019,  France,
French  Health  National  Data  System  (SNDS).

n  or  mean
(n =  6,328,155)

%  or  S.D.

Sex
Men  2,535,597  40.1
Women  3,792,558  59.9

Age  (years)  82.8  5.8
75  to  79  2,194,379  34.7
80—84  1,861,395  29.4
85—89  1,368,345  21.6
Over  90  904,036  14.3

At  least  one  drug
dispensation  in

6,106,212  96.5

(
(
f
N
(
m
(
r
i
C
a

e
p
f
t
y
p
T
d

e
I
P
f
l
G

D

T
t
o
l
m
p
r
r
o

h

m
t
c
i
d
t
T
w
p
p
r
o
d
o

h
r
f
a
t
t
t
r
r
d
c
m
s
o
b

c
s
b
t
s
r
4
p
o
t
i
m
w
s
f
f
o
p
a
o
c
P
a
t
g
[

concern  among  French  older  adults,  especially  among  older
2019

12.4%),  hypnotics  Z-drugs  (10.3%)  and  long-acting  BZDs
9.2%).  First-generation  antihistamine  H1  drugs  accounted
or  about  three-quarters  of  atropinic  PIMs.  Repeated  use  of
SAIDs  was  the  main  non-steroidal  anti-inflammatory  PIMs
6.0%).  Women  and  the  oldest  old  group  (≥85  years)  were
ore  frequently  exposed  to  at  least  one  PIM  during  the  year

44.6%  and  42.1%,  respectively),  although  the  prevalence
emained  high  in  people  aged  75  to  84  years  (38.2%)  and
n  men  (32.2%).  Of  note,  concomitant  use  of  three  or  more
NS-active  drugs  was  almost  twice  as  high  in  older  women
s  in  older  men  (9.2%  versus  4.4%).

During  the  study  period,  46.7%  of  older  adults  were
xposed  to  polypharmacy  (5  to  9  drugs)  and  25.2%  to  hyper-
olypharmacy  (≥10  drugs)  (Table  2).  Fig.  1  presents  PIM
requency  according  to  polypharmacy.  Older  adults  exposed
o  hyper-polypharmacy  received  at  least  one  PIM  during  the
ear  (64.2%)  more  frequently  than  those  exposed  to  poly-
harmacy  (40.4%)  and  not  exposed  to  polypharmacy  (13.9%).
here  was  a  gradient  in  the  level  of  exposure  to  PIMs  accor-
ing  to  polypharmacy  for  each  class  of  PIM.

Fig.  2  reports  the  age  and  sex-standardized  prevalence  of
xposure  to  at  least  one  PIM  during  2019  by  French  regions.
n  mainland  France,  PIM  prevalence  ranged  from  36.5%  in
ays-de-la-Loire  to  44.8%  in  Hauts-de-France.  PIMs  were  less
requent  in  the  French  overseas  departments,  with  a  preva-
ence  ranging  from  26.3%  in  Mayotte  and  37.3%  in  French
uiana.

iscussion

his  cross-sectional  study  based  on  nationwide  data  from
he  French  health  insurance  database  shows  that  39.6%  of
lder  adults  aged  75  years  and  over  were  exposed  to  at
east  one  PIM  in  2019  in  France.  Psychotropic  PIMs  were  the
ost  frequent.  Older  women  and  older  adults  with  hyper-
olypharmacy  were  the  most  exposed  to  PIMs.  Moreover,  our
esults  show  that  PIM  prevalence  may  vary  according  to  the
egion,  from  26%  to  44%.  In  addition,  almost  three-quarters

f  older  adults  were  exposed  to  polypharmacy  (≥5  drugs).

The  prevalence  of  PIMs  observed  in  our  study  is
igher  than  the  pooled  prevalence  reported  in  a  recent
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eta-analysis  (39%  versus  33%),  reflecting  a  high  exposure
o  PIMs  in  older  French  adults.  However,  the  fact  that  we
onsidered  medications  dispensed  over  an  entire  year  likely
ncreased  the  likelihood  of  observing  PIMs  compared  to  stu-
ies  assessing  PIM  exposure  over  shorter  periods.  In  addition,
he  use  of  claims  data  prevents  drug-underreporting  issues.
hese  results  are  part  of  a  repeated  cross-sectional  study,
hich  assessed  the  trends  in  the  prevalence  of  PIMs  and
olypharmacy  between  2011  and  2019  [21].  Although  PIM
revalence  was  high  in  French  older  adults  in  2019,  this  study
eported  that  PIM  prevalence  has  decreased  by  an  average
f  1.19%  per  year  (from  49%  in  2011  to  39%  in  2019)  [21].  A
ecreasing  trend  in  the  prevalence  of  all  PIM  categories  was
bserved,  but  with  differences  in  magnitude  [21].

Geographical  variations  in  drug  use  and  PIMs  in  particular
ave  rarely  been  studied  [30].  However,  consistent  with  our
esult,  some  studies  have  reported  geographical  variations
or  specific  drug  classes  [31,32].  For  example,  the  use  of
ntidiabetic  drug  dipeptidyl  peptidase-4  ranged  from  11.3%
o  16%  across  England  in  2017  [32]. In  Italy,  the  prevalence  of
he  use  of  proton-pump  inhibitors  was  higher  in  Lombardy
han  in  Campania  region  (21.9%  versus  41.3%)  [31].  These
esults  raise  questions  about  the  factors  explaining  these
egional  variations.  A  study  conducted  in  the  North  of  France
uring  the  first  quarter  of  2012  found  that  PIM  use  was  asso-
iated  with  socioeconomic  factors;  specifically,  PIMs  were
ore  frequent  in  municipalities  with  lower  population  den-

ity  and  income  [18].  Other  factors  related  to  the  availability
f  health  services,  such  as  low  medical  density,  should  also
e  considered  [33].

The  prevalence  of  polypharmacy  was  higher  in  our  study
ompared  to  the  pooled  prevalence  of  polypharmacy  asses-
ed  in  a  recent  meta-analysis  of  54  studies  published
etween  1997  and  2019  (72%  versus  45%)  [34].  However,
he  polypharmacy  measure  is  sensitive  to  how  it  is  mea-
ured  (definition,  threshold,  setting).  Indeed,  a  literature
eview  reported  a  prevalence  of  polypharmacy  ranging  from
%  to  57%  in  older  adults  [35]. Moreover,  cumulative  poly-
harmacy,  as  the  most  inclusive  approach,  may  have  led  to
verestimating  the  prevalence.  For  example,  in  Australia,
he  frequency  of  continuous  polypharmacy  was  36.2%  and
ncreased  to  52.7%  for  cumulative  polypharmacy  over  three
onths  in  2017  [36].  However,  the  level  of  polypharmacy
e  observed  was  consistent  with  results  of  the  French  SIPAF

tudy  (système  d’information  sur  la  perte  d’autonomie
onctionnelle  de  la  personne  âgée), which  estimated  the
requency  of  polypharmacy  (5  to  9  drugs)  at  53.6%  and  that
f  hyper-polypharmacy  (≥10  drugs)  at  13.8%  in  a  sample  of
eople  aged  70  years  and  over  interviewed  between  2008
nd  2010  [37]. We  observed  an  increase  in  the  frequency
f  PIMs  according  to  the  level  of  polypharmacy,  which  is
onsistent  with  results  from  previous  studies  [19,38,39].
IMs  and  polypharmacy  are  strongly  linked  and  should  be
ddressed  conjointly  in  the  older  population;  in  this  respect
he  concept  of  ‘‘inappropriate  polypharmacy’’,  which  desi-
nates  avoidable  polypharmacy,  may  be  particularly  useful
28].

The  wide  use  of  psychotropic  drugs  remains  a  critical
omen  and  the  oldest  old  group.  France  was  the  second
argest  consumer  of  BZDs  out  of  eight  European  countries
n  2015  (Denmark,  France,  Germany,  Italy,  Norway,  Spain,
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Table  2  Age  and  sex  frequency  of  potentially  inappropriate  medication  (PIM)  dispensations  in  people  aged  75  years  or
over  in  France  in  2019,  French  Health  National  Data  System  (SNDS).

75  to  84  years
(n  =  4,055,774)

≥85 years
(n  =  2,272,381)

Women
(n  =  3,792,558)

Men
(n  =  2,535,597)

Overall
(n  =  6,328,155)

n  (%)  n  (%)  n  (%)  n  (%)  n  (%)

At  least  one  PIM 1,548,856
(38.2)

957,410
(42.1)

1,689,605
(44.6)

816,661
(32.2)

2,506,266
(39.6)

Benzodiazepine(BZD)PIMs  997,878  (24.6)  702,896
(30.9)

1,205,028
(31.8)

495,746
(19.6)

1,700,774
(26.9)

Three  or  more
dispensations  of
short-  or
intermediate-acting
BZDs

407,717  (10.1)  375,478
(16.5)

576,092
(15.2)

207,103
(8.2)

783,195  (12.4)

Long-acting  BZDs  372,742  (9.2)  179,041
(7.9)

397,885
(10.5)

153,898
(6.1)

551,783  (8.7)

Hypnotic  Z-drugs  385,960  (9.5)  263,544
(11.6)

440,012
(11.6)

209,492
(8.3)

649,504  (10.3)

Concurrent  use  of  2
or  more  BZDs

58,643  (1.4)  34,928
(1.5)

71,140
(1.9)

22,431
(0.9)

93,571  (1.5)

Concurrent  use  of
BZDs  and  hypnotic
Z-drugs

110,020  (2.7)  78,409
(3.5)

139,162
(3.7)

49,267
(1.9)

188,429  (3.0)

Concurrent  use  of
opioid  receptor
agonists  and  BZDs

186,810  (4.6)  124,692
(5.5)

237,956
(6.3)

73,546
(2.9)

311,502  (4.9)

AtropinicPIMs  349,344  (8.6)  173,374
(7.6)

354,392
(9.3)

168,326
(6.6)

522,718  (8.3)

First-generation
antihistamine  H1
drugs

238,670  (5.9)  113,044
(5.0)

229,489
(6.1)

122,225
(4.8)

351,714  (5.6)

Tricyclic
antidepressants

100,782  (2.5)  49,911
(2.2)

112,856
(3.0)

37,837
(1.5)

150,693  (2.4)

Phenothiazines  26,494  (0.7)  17,521
(0.8)

29,556
(0.8)

14,459
(0.6)

44,015  (0.7)

Non-steroidal  anti-
inflammatoryPIMs

369,103  (9.1)  126,617
(5.6)

314,041
(8.3)

181,679
(7.2)

495,720  (7.8)

Three  or  more
dispensations  of  oral
non-steroidal
anti-inflammatory
drugs  (NSAIDs)

285,013  (7.0)  92,557
(4.1)

248,699
(6.6)

128,871
(5.1)

377,570  (6.0)

Concurrent  use  of
two  NSAIDs  or  more

18,734  (0.5)  4890  (0.2)  15,643
(0.4)

7981  (0.3)  23,624  (0.4)

NSAIDs  in
combination  with
antiplatelet  agents

115,728  (2.9)  44,994
(2.0)

90,818
(2.4)

69,904
(2.8)

160,722  (2.5)

NSAIDs  in
combination  with
vitamin  K  antagonist
or  non-vitamin  K
antagonist  oral
anti-coagulant

25,774 (0.6)  11,948
(0.5)

20,132
(0.5)

17,590
(0.7)

37,722  (0.6)

AntihypertensivePIMs  220,602  (5.4)  156,675
(6.9)

244,282
(6.4)

132,995
(5.2)

377,277  (6.0)

Central
alpha-blockers

98,873  (2.4)  62,377
(2.7)

103,140
(2.7)

58,110
(2.3)

161,250  (2.6)
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Table  2  (Continued)

75  to  84  years
(n  =  4,055,774)

≥85  years
(n  =  2,272,381)

Women
(n  =  3,792,558)

Men
(n  =  2,535,597)

Overall
(n  =  6,328,155)

n  (%)  n  (%)  n  (%)  n  (%)  n  (%)

Selective  calcium
channel  blockers
with  immediate
release

124,866  (3.1)  97,592
(4.3)

145,884
(3.8)

76,574
(3.0)

222,458  (3.5)

Concurrent  use  of
�-blockers  and
verapamil  or
diltiazem

8305 (0.2)  4935  (0.2)  8154  (0.2)  5086  (0.2)  13,240  (0.2)

Concomitant  use  of
three  or  more
central  nervous
system-active  drugs

268,465  (6.6)  192,348
(8.5)

34,867
(9.2)

112,143
(4.4)

460,813  (7.3)

Polypharmacy  (5  to  9
drugs)

3,022,030
(47.8)

1,918,708
(47.0)

1,103,322
(48.6)

1,838,757
(48.5)

1,183,273
(46.7)

Hyper-polypharmacy
(≥10  drugs)

1,640,911
(25.9)

969,317
(24.0)

671,594
(29.6)

1,001,171
(26.4)

639,740  (25.2)

BZD: benzodiazepine; PIM: potentially inappropriate medication; NSAIDs: non-steroidal anti-inflammatory drugs
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ver in France in 2019, French Health National Data System (SNDS).

weden,  and  United  Kingdom)  [40].  At  the  same  time,  a
revious  study  based  on  data  from  the  SNDS  found  that  30%
f  hypnotic  and  20%  anxiolytic  new  dispensations  between
007  and  2012  did  not  comply  with  French  guidelines  [41].
he  trend  analysis  of  PIM  criteria  and  polypharmacy  from
hich  this  analysis  is  drawn  reported  a  significant  decrease
n  the  use  of  BZDs  and  in  the  concomitant  use  of  three
r  more  CNS-active  drugs  prevalence  (of  1.34%  and  1.07%
er  year  respectively),  although  it  was  less  pronounced  in

o
c
F

58
according to the level of polypharmacy in adults aged 75 years or
: potentially inappropriate medications.

omen  and  the  oldest  old  group  [21]. While  encouraging,
hese  reductions  are  not  sufficient.

Several  measures  have  been  implemented  in  France  to
educe  PIMs  and  polypharmacy  in  the  older  population.
ctions  directed  to  the  prescribers  can  be  cited,  including

nitial  and  ongoing  training  for  physicians  on  appropriate  use

f  drugs  in  older  adults,  development  of  electronic  clini-
al  decision  support  system,  financial  incentives  from  the
rench  health  insurance  to  rationalize  the  use  of  drugs,  and
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igure 2. Age and sex-standardized prevalence (%) of potentially
ver by French region in 2019, French Health National Data System

edication  reviews  in  the  hospital  setting.  However,  bar-
iers  exist,  both  at  the  patient  and  at  the  prescriber  level,
hen  it  comes  to  deprescribing  or  modifying  therapeutic

egimens  [42].  Multifaceted  interventions  (e.g.,  pharmacist
ntervention,  electronic  clinical  decision  support  system,
nd  medication  reviews),  which  have  been  shown  to  be  use-
ul  tools  to  reduce  the  level  of  exposure  to  PIMs  [43], may
elp  to  overcome  these  barriers.  At  the  national  level,  res-

rictions  regarding  drug  delivery  (e.g.,  for  hypnotic  Z-drugs
ince  2017)  and  the  withdrawal  of  drugs  judged  to  be  inef-
ective  by  the  French  National  Health  Authority  are  also
evers  to  reduce  the  use  of  PIMs.
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58
ropriate medication (PIM) dispensations in adults aged 75 years or
S).

The  SNDS  is  one  of  the  largest  health  data  sources  in
he  world  since  it  covers  the  entire  French  population.  This
esource  allowed  us  to  provide  results  stratified  by  age  and
ex,  as  well  as  representative  results  by  regions.  However,
he  use  of  claims  data  presents  some  limitations.  Firstly,
NDS  includes  only  data  on  reimbursement  of  drugs  dispen-
ed.  Therefore,  over-the-counter  drugs  could  not  be  taken
nto  account  in  PIM  and  polypharmacy  measurement,  such

s  NSAIDs  and  some  atropinic  drugs.  However,  the  impact  of
elf-medication  on  our  results  may  be  limited  as  it  concerns

 restricted  number  of  PIMs.  Secondly,  we  restricted  the
ssessment  of  PIMs  to  the  criteria  that  could  be  assessed
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S.  Drusch,  M.  Z

ith  as  little  uncertainty  as  possible  in  the  SNDS.  Therefore,
IM  criteria  requiring  information  on  dosage  or  indication
ere  not  assessed  in  this  study.  Furthermore,  once  a  drug
as  been  dispensed,  there  is  no  guarantee  it  has  been  used
nd  how.

onclusion

his  study  contributes  to  the  update  of  knowledge  on  expo-
ure  to  PIMs  in  almost  the  entire  population  aged  75  years
r  more  in  France.  The  results  confirm  that  French  older
dults  are  particularly  exposed  to  PIMs  and  polypharmacy,
nd  support  the  need  to  secure  medication  use  in  this  popu-
ation.  Our  results  also  showed  regional  variations  in  PIM
revalence,  which  should  be  further  investigated.

unding

his  work  was  conducted  at  EPI-PHARE  and  University  of
aris-Saclay,  UVSQ  and  supported  by  the  Agence  Nationale
e  Sécurité  du  Médicament  et  des  produits  de  santé  [grant
o.  2019S008]  within  the  scope  of  PhD  funding  to  S.D.

ponsor’s role

he  French  National  Agency  for  Medicines  and  Health  Pro-
ucts  Safety  had  no  role  in  the  design  and  conduct  of  the
tudy;  collection,  management,  analysis  and  interpretation
f  the  data;  preparation,  review  or  approval  of  the  manus-
ript;  and  decision  to  submit  the  manuscript  for  publication.

thics approval and consent to participate

his  study  has  been  authorized  and  conducted  according  to
ecree  2016-1871  of  December  26,  2016  relating  to  personal
ata  processing  under  the  French  National  Health  Data  Sys-
em  (SNDS),  and  French  law  articles  Art.  R.  1461-1323  and
424(5).  As  permanent  user  of  SNDS,  the  author’s  team  is
xempted  from  Institutional  Review  Board  approval.  Given
hat  data  are  anonymous,  informed  consent  to  participate
s  not  required.

vailability of data and materials

n  accordance  with  data  protection  legislation  and  French
egulations,  the  authors  cannot  publicly  release  data  from
he  French  National  Health  Data  System  (SNDS).  However,
ny  person  or  structure,  public  or  private,  for-profit  or  non-
rofit,  is  entitled  to  access  SNDS  data  upon  authorization
rom  the  French  Data  Protection  Office  (CNIL),  for  the  pur-
oses  of  carrying  out  a  study,  research  or  an  evaluation  in  the
ublic  interest  (https://www.snds.gouv.fr/SNDS/Processus-
-acces-aux-donnees  and  https://www.indsante.fr/).  EPI-

HARE  has  permanent  regulatory  access  to  data  from  the
rench  National  Health  Data  System  (SNDS)  via  its  consti-
utive  bodies  ANSM  and  CNAM.  This  permanent  access  is
iven  in  accordance  with  French  Decree  No.  2016-1871  of

58
k  and  M.  Herr

ecember  26,  2016  relating  to  personal  data  processing
nder  the  French  National  Health  Data  System  (SNDS),  and
rench  law  articles  Art.  R.  1461-13  and  14.  All  requests
n  the  database  were  made  by  duly  authorized  people.  In
ccordance  with  the  permanent  regulatory  access  granted
o  EPI-PHARE  via  ANSM  and  CNAM,  this  work  did  not  require
he  approval  of  the  French  Data  Protection  Authority  (CNIL).
he  study  was  registered  on  the  study  register  of  EPI-PHARE
or  studies  based  on  SNDS  data.

uthors’ contributions

his  study  is  a  part  of  S.D.’s  PhD  thesis  supervised  by  M.H.
nd  M.Z.  M.H.  and  M.Z.  conceptualized  the  study.  M.H.,
.Z.  and  S.D.  designed  the  methodology,  S.D.  extracted  and
anaged  the  data,  S.D.  performed  the  analyses  under  the

upervision  of  M.H.;  S.D.  wrote  the  manuscript;  M.H.  and
.Z.  reviewed  and  edited  the  manuscript.  M.Z.  and  S.D.
ave  full  access  to  the  data.

ppendix A. Supplementary data

upplementary  data  associated  with  this  article  can
e  found,  in  the  online  version,  at  doi:10.1016/j.
herap.2023.02.001.

isclosure of interests

he  authors  declare  that  they  have  no  competing  interest.

éférences

[1] Salive ME. Multimorbidity in older adults. Epidemiol Rev
2013;35:75—83.

[2] Violan C, Foguet-Boreu Q, Flores-Mateo G, Salisbury C, Blom
J, Freitag M, et al. Prevalence, determinants and patterns of
multimorbidity in primary care: a systematic review of obser-
vational studies. PLoS One 2014;9:e102149.

[3] Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, Guthrie
B. Epidemiology of multimorbidity and implications for health
care, research, and medical education: a cross-sectional study.
Lancet 2012;380:37—43.

[4] Hintzpeter B, Finger JD, Allen J, Kuhnert R, Seeling S, Thelen J,
et al. European health interview survey (EHIS) 2 — background
and study methodology. J Health Monit 2019;4:66—79.

[5] Eurostat. Medicine use statistics. 2019, https://ec.europa.eu/
eurostat/statistics-explained/index.php?title=Medicine use
statistics. [Accessed 6 February 2023].

[6] Oscanoa TJ, Lizaraso F, Carvajal A. Hospital admissions due to
adverse drug reactions in the elderly. A meta-analysis. Eur J
Clin Pharmacol 2017;73:759—70.

[7] Spinewine A, Schmader KE, Barber N, Hughes C, Lapane
KL, Swine C, et al. Appropriate prescribing in elderly
people: how well can it be measured and optimised? Lancet
2007;370:173—84.

[8] By the 2015 American Geriatrics Society Beers Criteria® Update
Expert, Panel. American Geriatrics Society 2015 updated beers

criteria for potentially inappropriate medication use in older,
adults. J Am Geriatr Soc 2015;63:2227—46.

[9] Fried TR, O’Leary J, Towle V, Goldstein MK, Trentalange M,
Martin DK. Health outcomes associated with polypharmacy in

2

https://www.snds.gouv.fr/SNDS/Processus-d-acces-aux-donnees
https://www.snds.gouv.fr/SNDS/Processus-d-acces-aux-donnees
https://www.indsante.fr/
http://dx.doi.org/10.1016/j.therap.2023.02.001
http://dx.doi.org/10.1016/j.therap.2023.02.001
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0220
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0220
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0220
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0220
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0220
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0220
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0220
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0220
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0220
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0220
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0220
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0220
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0225
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0230
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0235
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Medicine_use_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Medicine_use_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Medicine_use_statistics
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0245
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0250
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0255
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260


(202

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

Therapie  78  

community-dwelling older adults: a systematic review. J Am
Geriatr Soc 2014;62:2261—72.

10] Liew TM, Lee CS, Goh SKL, Chang ZY. The prevalence and
impact of potentially inappropriate prescribing among older
persons in primary care settings: multilevel meta-analysis. Age
Ageing 2020;49:570—9.

11] Clark CM, Shaver AL, Aurelio LA, Feuerstein S, Wahler Jr RG,
Daly CJ, et al. Potentially inappropriate medications are asso-
ciated with increased healthcare utilization and costs. J Am
Geriatr Soc 2020;68:2542—50.

12] Motter FR, Fritzen JS, Hilmer SN, Paniz ÉV, Paniz VMV. Poten-
tially inappropriate medication in the elderly: a systematic
review of validated explicit criteria. Eur J Clin Pharmacol
2018;74:679—700.

13] Herr M, Sirven N, Grondin H, Pichetti S, Sermet C. Frailty,
polypharmacy, and potentially inappropriate medications in
old people: findings in a representative sample of the French
population. Eur J Clin Pharmacol 2017;73:1165—72.

14] Bongue B, Laroche ML, Gutton S, Colvez A, Guéguen R, Mou-
lin JJ, et al. Potentially inappropriate drug prescription in the
elderly in France: a population-based study from the French
national insurance healthcare system. Eur J Clin Pharmacol
2011;67:1291—9.

15] Jardin M, Bocquier A, Cortaredona S, Nauleau S, Mil-
lon C, Savard-Chambard S, et al. Potentially inappropriate
prescriptions for the elderly: a study of health insurance
reimbursements in Southeastern France. Rev Epidemiol Sante
Publique 2012;60:121—30.

16] Roux B, Bezin J, Morival C, Noize P, Laroche ML. Prevalence
and direct costs of potentially inappropriate prescriptions in
France: a population-based study. Expert Rev Pharmacoecon
Outcomes Res 2022;22:627—36.

17] Breton G, Froissart M, Janus N, Launay-Vacher V, Berr
C, Tzourio C, et al. Inappropriate drug use and morta-
lity in community-dwelling elderly with impaired kidney
function--the Three-City population-based study. Nephrol Dial
Transplant 2011;26:2852—9.

18] Beuscart JB, Genin M, Dupont C, Verloop D, Duhamel A,
Defebvre MM, et al. Potentially inappropriate medication pres-
cribing is associated with socioeconomic factors: a spatial
analysis in the French Nord-Pas-de-Calais region. Age Ageing
2017;46:7—13.

19] Tommelein E, Mehuys E, Petrovic M, Somers A, Colin P, Boussery
K. Potentially inappropriate prescribing in community-dwelling
older people across Europe: a systematic literature review. Eur
J Clin Pharmacol 2015;71:1415—27.

20] Cossec CL, Sermet C, Perronnin CM. Mesurer la polymédication
chez les personnes âgées : impact de la méthode sur la pré-
valence et les classes thérapeutiques. Quest Deconomie Sante
2015;213:8.

21] Drusch S, Le Tri T, Ankri J, Zureik M, Herr M. Decrea-
sing trends in potentially inappropriate medications in older
people: a nationwide repeated cross-sectional study. BMC
Geriatr 2021;21:621.

22] Hoisnard L, Laanani M, Passeri T, Duranteau L, Coste J, Zureik
M, et al. Risk of intracranial meningioma with three potent
progestogens: a population-based case — control study. Eur J
Neurol 2022;29:2801—9.

23] Roland N, Drouin J, Desplas D, Duranteau L, Cuenot F,
Dray-Spira R, et al. Impact of coronavirus disease 2019
(COVID-19) on contraception use in 2020 and up until the end
of April 2021 in France. Contraception 2022;108:50—5.
24] Semenzato L, Botton J, Drouin J, Baricault B, Vabre C, Cue-
not F, et al. Antihypertensive drugs and COVID-19 risk: a
cohort study of 2 million hypertensive patients. Hypertension
2021;77:833—42.

58
3)  575—584

25] Bezin J, Duong M, Lassalle R, Droz C, Pariente A, Blin P, et al.
The national healthcare system claims databases in France,
SNIIRAM and EGB: powerful tools for pharmacoepidemiology.
Pharmacoepidemiol Drug Saf 2017;26:954—62.

26] Tuppin P, Rudant J, Constantinou P, Gastaldi-Ménager C, Rachas
A, de Roquefeuil L, et al. Value of a national administrative
database to guide public decisions: from the Système national
d’information interrégimes de l’assurance maladie (SNIIRAM)
to the Système national des données de santé (SNDS) in France.
Rev Epidemiol Sante Publique 2017;65:S149—67.

27] O’Mahony D, O’Sullivan D, Byrne S, O’Connor MN, Ryan C,
Gallagher P. STOPP/START criteria for potentially inappro-
priate prescribing in older people: version 2. Age Ageing
2015;44:213—8.

28] Sirois C, Simard M, Gosselin E, Gagnon ME, Roux B, Laroche
ML. Mixed bag ‘‘polypharmacy’’: methodological pitfalls and
challenges of this exposure definition. Curr Epidemiol Rep
2019;6:390—401.

29] Fincke BG, Snyder K, Cantillon C, Gaehde S, Standring P,
Fiore L, et al. Three complementary definitions of polyphar-
macy: methods, application and comparison of findings in
a large prescription database. Pharmacoepidemiol Drug Saf
2005;14:121—8.

30] Wangia V, Shireman TI. A review of geographic variation and
geographic information systems (GIS) applications in prescrip-
tion drug use research. Res Soc Adm Pharm 2013;9:666—87.

31] Russo V, Orlando V, Monetti VM, Galimberti F, Casula M,
Olmastroni E, et al. Geographical variation in medication
prescriptions: a multiregional drug-utilization study. Front
Pharmacol 2020;11:418.

32] Curtis HJ, Dennis JM, Shields BM, Walker AJ, Bacon S, Hat-
tersley AT, et al. Time trends and geographical variation in
prescribing of drugs for diabetes in England from 1998 to 2017.
Diabetes Obes Metab 2018;20:2159—68.

33] Herr M, Arvieu JJ, Aegerter P, Robine JM, Ankri J. Unmet
health care needs of older people: prevalence and predic-
tors in a French cross-sectional survey. Eur J Public Health
2014;24:808—13.

34] Delara M, Murray L, Jafari B, Bahji A, Goodarzi Z, Kirkham
J, et al. Prevalence and factors associated with polyphar-
macy: a systematic review and meta-analysis. BMC Geriatr
2022;22:601.

35] Guillot J, Maumus-Robert S, Bezin J. Polypharmacy: a general
review of definitions, descriptions and determinants. Therapie
2020;75:407—16.

36] Page AT, Falster MO, Litchfield M, Pearson SA, Etherton-Beer
C. Polypharmacy among older Australians, 2006—2017: a
population-based study. Med J Aust 2019;211:71—5.

37] Herr M, Robine JM, Pinot J, Arvieu JJ, Ankri J. Polypharmacy
and frailty: prevalence, relationship, and impact on mortality
in a French sample of 2350 old people. Pharmacoepidemiol
Drug Saf 2015;24:637—46.

38] Moriarty F, Hardy C, Bennett K, Smith SM, Fahey T. Trends
and interaction of polypharmacy and potentially inappropriate
prescribing in primary care over 15 years in Ireland: a repeated
cross-sectional study. BMJ Open 2015;5:e008656.

39] Guillot J, Maumus-Robert S, Marceron A, Noize P, Pariente A,
Bezin J. The burden of potentially inappropriate medications
in chronic polypharmacy. J Clin Med 2020;9:3728.

40] Agence nationale de sécurité du médicament et des produits
de santé. État des lieux de la consommation des benzo-
diazépines en France. April 2017. https://archiveansm.

integra.fr/S-informer/Points-d-information-Points-d
-information/Etat-des-lieux-de-la-consommation-des
-benzodiazepines-Point-d-Information.[Accessed 6 February
2023].

3

http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0260
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0265
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0270
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0275
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0280
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0285
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0290
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0295
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0300
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0305
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0310
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0315
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0320
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0325
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0330
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0335
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0340
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0345
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0350
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0355
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0360
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0365
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0370
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0375
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0380
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0385
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0390
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0395
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0400
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0405
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0410
https://archiveansm.integra.fr/S-informer/Points-d-information-Points-d-information/Etat-des-lieux-de-la-consommation-des-benzodiazepines-Point-d-Information
https://archiveansm.integra.fr/S-informer/Points-d-information-Points-d-information/Etat-des-lieux-de-la-consommation-des-benzodiazepines-Point-d-Information
https://archiveansm.integra.fr/S-informer/Points-d-information-Points-d-information/Etat-des-lieux-de-la-consommation-des-benzodiazepines-Point-d-Information
https://archiveansm.integra.fr/S-informer/Points-d-information-Points-d-information/Etat-des-lieux-de-la-consommation-des-benzodiazepines-Point-d-Information


urei

[

[

[

S.  Drusch,  M.  Z

41] Panes A, Pariente A, Bénard-Laribière A, Lassalle R,
Dureau-Pournin C, Lorrain S, et al. Use of benzodiazepines and
z-drugs not compliant with guidelines and associated factors:

a population-based study. Eur Arch Psychiatry Clin Neurosci
2020;270:3—10.

42] Anderson K, Stowasser D, Freeman C, Scott I. Prescriber bar-
riers and enablers to minimising potentially inappropriate

58
k  and  M.  Herr

medications in adults: a systematic review and thematic syn-
thesis. BMJ Open 2014;4:e006544.

43] Clyne B, Fitzgerald C, Quinlan A, Hardy C, Galvin R, Fahey

T, et al. Interventions to address potentially inappropriate
prescribing in community-dwelling older adults: a systema-
tic review of randomized controlled trials. J Am Geriatr Soc
2016;64:1210—22.

4

http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0420
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0425
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430
http://refhub.elsevier.com/S0040-5957(23)00029-X/sbref0430

	Potentially inappropriate medications and polypharmacy in the older population: A nationwide cross-sectional study in Fran...
	Background
	Methods
	Study design and data source
	Study population
	PIM and polypharmacy measurement
	Other variables
	Analyses

	Results
	Discussion
	Conclusion
	Disclosure of interests
	Funding
	Sponsor's role
	Ethics approval and consent to participate
	Availability of data and materials
	Authors contributions
	Appendix A Supplementary data
	References


