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a  b  s t  r a  c t

Objective:  To analyse  the  individual  and  country-level  determinants  of the  use of healthcare systems by

populations over  50 years  of  age in Europe.

Method:  We conducted  a cross-sectional  study  using  data  from Wave  7  (2017)  of the  Survey  of Health,

Ageing,  and Retirement  in Europe. The analysis  included  27 countries.  We fitted  multilevel  mixed-effects

logistic  regression models  with  hospitalization  and doctor  visits per person  per year  as dependent  vari-

ables.

Results: The findings  suggest that  country-level  variables explain between 3.3%  and  4.9%  of the  differences

in  the  likelihood  of hospitalizations  and approximately  10%  of the likelihood  of visiting  a  doctor  at  least

once  a year. Life  expectancy and  number  of beds were  the  country-level  variables most strongly  associated

with a reduced  probability  of hospitalization  and doctor visits,  respectively.  The study also found  that

comorbidity and employment  status  were  risk factors  associated  with  hospitalization  and  doctor visits,

while  physical activity was a protective factor.

Conclusions:  Country-level  factors  positively  associated  with  higher  health service use are  the  number  of

beds,  health expenditure  per capita  and preventable  mortality.  Life expectancy  and treatable  mortality

are  negatively  associated with  the  use  of these  services.  Greater comorbidity increase the  likelihood  of

hospitalization and  medical  visits,  while  higher muscular  strength  or  regular  physical activity reduce

them.

© 2025 SESPAS.  Published by  Elsevier  España, S.L.U. This  is an  open  access article  under  the  CC  BY

license  (http://creativecommons.org/licenses/by/4.0/).
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Objetivo: Analizar los determinantes  individuales y  de  cada país asociados  al  uso  de  los  sistemas  sanitarios

por  parte  de  la población  mayor de 50 años  en  Europa.

Método:  Estudio transversal  utilizando datos de  la ola 7 (2017)  de  la Survey  of  Health, Aging,  and  Retirement

in Europe. Se  incluyeron 27 países y se realizaron  modelos de  regresión  logística  multinivel  con efectos

mixtos.  Las  variables  dependientes  fueron  la hospitalización y  las  visitas médicas  por persona  y  por  año.

Resultados: Los hallazgos sugieren que las  variables  de  país  explican  entre  el  3,3%  y  el 4,9%  de  las  difer-

encias  en  la probabilidad  de  hospitalizaciones, y  aproximadamente  el 10% de  la probabilidad  de visitar a

un  médico  al menos una vez  al año.  La esperanza  de  vida y  el número  de camas fueron  las  variables  que

más  se asociaron con una  menor probabilidad  de  hospitalización y  visitas  al médico. La comorbilidad  y

la situación  laboral fueron  factores  de  riesgo de  la hospitalización,  y  las  visitas  al médico y  la actividad

física fueron  un factor  protector.

Conclusiones: Los factores  de  país asociados  positivamente  a un mayor  uso  de  servicios  sanitarios son

el número  de  camas,  el  gasto  en salud  per cápita  y la  mortalidad prevenible.  La esperanza  de  vida y

la mortalidad  tratable están  negativamente  asociadas al uso  de  estos  servicios. Una mayor  comorbilidad

aumenta la probabilidad  de  hospitalización y  consultas médicas,  mientras que una  mayor fuerza muscular

y la  práctica  de  actividad  física  la reducen.

© 2025  SESPAS. Publicado  por  Elsevier  España, S.L.U.  Este  es  un artı́culo Open  Access  bajo  la  CC  BY

licencia  (http://creativecommons.org/licencias/by/4.0/).
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Introduction

Most European countries generally have good health outcomes.

However, they organize and finance their healthcare systems

in different ways,1 with there being disparities between them;

the difference, for example, between the lowest and highest life

expectancy is more than 8 years.2 Meanwhile, although one of

the common goals in  European health policy is universal access

to quality healthcare at an affordable cost, population ageing cre-

ates a higher demand for health services and can impact healthcare

utilization.3

Several models exist in the literature to analyse health-

care utilization;4 however, that proposed by  Andersen,5 along

with its variations, is  the most widespread.6,7 The most current

and comprehensive version of the model shows that healthcare

service utilization is  determined by  context, that is, social cir-

cumstances and environment, and by  individual characteristics,

health behaviours and outcomes. Hospitalization is an indicator of

health status that is  sufficiently serious to  limit the performance

of daily life activities. Several factors may  determine an individ-

ual’s hospitalization rate: genetic and congenital factors, individual,

socioeconomic and lifestyle factors and the country or region of

residence.

In addition, the European Commission concludes that inhabi-

tants of countries with a  lower socioeconomic level have significant

difficulties in accessing health care,8 thus delaying diagnoses and

enhancing the risk of hospitalization and readmission.9 This sit-

uation increases the costs of health services,10–12 and leads to

inequities. Consequently, better alignment of both competences

and funding of primary care centres might reduce the need for

unnecessary hospital admissions, prevent avoidable readmissions

and limit inappropriate use of emergency care.13

A previous study examined the socioeconomic and lifestyle fac-

tors related to both the cost and frequency of hospitalization of

older adults in Europe.14 However, there are differences that can-

not be explained exclusively by social gradient or  lifestyle. Thus,

it is reasonable to  suppose that the health structures of a country

or region are determinants that help maintain improvements in

the health status of the population in the long term, reducing or

even avoiding hospitalizations and allowing healthcare resources

to be saved or more efficiently allocated. Focusing on how these

and other structural conditions interact with the use of health ser-

vices in older adults is key for decision makers and could fill what

is, to the best of our knowledge, a  gap in the literature.

Hence, the aim of this study is  to analyse the individual and

country-level determinants associated with the use of healthcare

systems in European countries, focusing on the population aged

over 50 years, thereby filling the abovementioned gap in  the liter-

ature.

Method

Data

We drew upon the data collected in  Wave 7 of the Sur-

vey of Health, Ageing and Retirement in  Europe (SHARE), which

started in March 2017 and ended on 31 October 2017.15–17 We

included the information on 27 countries. The design of this study

is cross-sectional. Additionally, we  used data from the Eurostat,

the World Health Organization and the Organization for Economic

Co-operation and Development (OECD) databases to obtain the

macroeconomic and structural variables (country-level variables)

that are described later in  this section.

Dependent variables

The main dependent variables in  our analysis were hospital-

ization and doctor visits per person and year. The survey includes

a  question on how many times the respondent has been admit-

ted to a hospital for at least one night in  the last 12 months. We

dichotomized the variable to study the probability of using this

health service or not.

Regarding doctor visits, the survey enquired about the total

number of times the respondent had seen or talked to a medical

doctor or  qualified nurse about their health in  the last 12  months,

including emergency room and outpatient clinic visits. We call this

variable “doctor or nursing visits” (DNV). The distribution of  the

variable was skewed: 87.6% of people had visited the doctor/nurse

at least once in the year, 75.9% more than once, 62.6% more than

two times, 53.5% more than three times and 42.3% more than four

times. For this reason, we considered building various models using

each of these thresholds as a  dependent variable —visits above 0,  1,

2,  3 or 4. This is  because DNV are not  always for a  health problem,

but also for prevention, obtaining information, resolving doubts,

etc.; even for mild health problems, there are people that use DNV

and others that do  not.18

Independent variables

We  included sociodemographic, lifestyle, health condition and

economic variables using SHARE and other sources. From the

SHARE, we obtained sex, age, marital status, chronic diseases

—which we categorized as no comorbidities, medium (1-3) and

high (>3), education in years and income, employment status, area

of residence (large city or large town, rural or small town, suburbs),

moderate physical activity and vigorous physical activity (more

than once a  week, once a  week, one to three times a month) and

the maximum measure of grip strength (maxgrip) as an indicator of

muscular strength (log transformed). Total household net income

was adjusted for purchasing power parity (PPP), using Germany as

reference country, with the PPP being taken from the SHARE.

Additionally, we  included the following country-level variables:

preventable mortality, treatable mortality, at risk of poverty and/or

exclusion rate (AROPE rate), life expectancy (at birth), current

health expenditure per capita (PPP), number of hospital beds (per

100,000 inhabitants), and household out-of-pocket payments on

curative and rehabilitative care and on long-term care and medical

goods (% total current health expenditure). As  Wave 7  of SHARE was

conducted for 2017, the data used for the country-level variables in

this article refer to  2017 or 2018, or the latest available data until

2018 (see  Tables S1 and S2 in Supplementary Material). All these

data were mean centred for better interpretation.

Statistics

We  performed a  descriptive analysis to determine the main

characteristics of the sample, while the differences between sex

were studied using �2 tests. Since sex-related differences were

found in  the dependent variables, which is  consistent with the

literature,19 we carried out the main analyses separately.

Given the nature of the data and our aims, we drew on fitted

multilevel mixed-effects logistic regression models. We  fitted three

models for each dependent variable: 1) model 1 was  the null model

(no independent variables); 2) model 2 contained only the indepen-

dent variables at the individual level; and 3) model 3 contained both

the individual-level variables and the country-level variables. Thus,

in defining the model, we considered two  levels in  which there were

2
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M clusters of countries conditional on uj random effects, such that:

log

(

�ij

1 − �ij

)

= ˇ0 + ˇ1xij + ˇ2zj + uj (1)

For j = 1,. .  ., M countries and i =  1,. . .,  nj individuals in each

country, �ij the likelihood of individual i in country j having been

hospitalized or having visited a doctor at least once, xij a vec-

tor of covariables for the individual-level effects and zj for the

country-level effects, ˇ0 the intercept, ˇ1 the vector of fixed-effect

coefficients of individual-level variables and ˇ2 fixed-effect coeffi-

cients of country-level variables. uj represents random effects for

the jth country. The variance partition coefficient was  used to  mea-

sure the proportion of the total residual variance resulting from

differences between countries. The data were cleaned using R 4.4.0,

and statistical analysis was performed using STATA 17.

Results

Figure 1 and Tables S3 and S4 in Supplementary Material present

the descriptive statistics by  gender and country. Regarding the

dependent variables, for women, the mean percentage by coun-

try for at least one hospitalization was, on average, 13.7%; for men,

it was 15.4%. The average number of women who  visited the doc-

tor at least once in  the last year was 88.1%; for men, it was 84.5%.

Table S5 in Supplementary Material shows that, regarding the type

of health system (Bismarck or  Beveridge), people without comor-

bidity present a  higher use of doctor visits in countries with the

Beveridge model, but a lower use of hospitalization; when there are

comorbidities, Bismarck model countries present both a  higher use

of hospitalization and visits to doctors. Additional descriptive infor-

mation can be found in  Figures S1-S3 in Supplementary Material.

Table 1 includes the multilevel logit models with the depen-

dent variable “Having been hospitalized at least once” in the last

year. These are presented for women and men  separately, with

the individual-level variables (level 1) and the intercept as the

country-level variable (level 2) being included as independent vari-

ables According to the variance partition coefficient (VPC), which

measures the proportion of the total residual variance due to

between-group variation, up to  4.85% of the variation in  hospi-

talization is associated with country-related factors for women

and 3.27% for men. The protective factors, in order of importance,

are moderate physical activity, muscle strength, vigorous physi-

cal activity and, additionally, in  the case of women, being married.

Meanwhile, the number of comorbidities was the largest predictor

of hospitalization, followed by  being retired or in other employ-

ment situations versus being actively employed.

Table 2 shows the results for the multilevel logit models with

at least one visit to a doctor a  year as dependent variable. In this

case, the VPC reveals higher differences between countries, rang-

ing from 9.8% to  10.6%, depending on the model. Differences can be

noted in the likelihood of hospitalizations after adjusting for comor-

bidities. In this case, educational level and income are positively

associated, with age and marital status being positively associated

in men. Being retired vs. being employed is also positively associ-

ated. Living in a  rural or small town vs. big city or large town, is

negatively associated in  women.

Tables 3–5 show how including country-level variables affects

the multilevel models. On the one hand, when country-level vari-

ables are included in the models with the dependent variable of

hospitalizations, the VPC decreases noticeably, which indicates that

they efficiently capture the effect of the variation between coun-

tries. The most important indicator was life expectancy at birth:

residents of countries with lower life expectancies present a  higher

risk of hospitalization. Physical activity and muscle strength are

protective factors; comorbidities and not being employed are risk

factors. Health expenditure is  also positively associated with hos-

pitalizations. On  the other hand, the models with the dependent

variable of DNV at different levels present contrasting relation-

ships. The most significant country-level variable was the number

of hospital beds for both men  and women and for all categories of

the dependent variable: individuals in  countries above the mean

number of hospital beds (494.83 per 100,000 inhabitants) have

a slightly increased likelihood of visiting a  doctor. Regarding the

individual variables, the main differences between the models for

women  and those for men are age and being married. While these

are not significant variables in  the case of women, for men, they

are risk factors in the likelihood of DNV. Comorbidity remains the

most significant factor in increased risk, followed by being retired

versus being employed and income. Living in a  rural area or small

town (in women) or suburbs (in men) and moderate or  vigorous

physical activity are negatively associated with DNV.

Discussion

The main aim of this paper was  to  study the differences in the

use of healthcare services across European countries at individual

and country-level. Our findings suggest that despite the differences

—and some similarities— between the 27 countries under analysis,

there is  no substantial disparity according to hospitalizations, with

the rate being between 3.27 and 4.85%. Moreover, looking at the

citizens that had been to the doctor at least once, the differences

due to  the functioning/structure or idiosyncrasy of an individual’s

country of residence rise to between 9.8% and 10%. The country-

level variable with the greatest association with the probability of

hospitalization was  life expectancy, as a protective factor, consid-

ering the small deviation in  this indicator among countries. This

variable can be a proxy for a structurally strong health systems

in which small differences have an important impact: it is  a  cru-

cial variable to assess the efficiency of health systems,20 and it is  a

context indicator —related to GDP per capita, education, etc.21

As a  person ages, they are more prone to develop chronic dis-

eases and to present health complications that may require hospital

treatment.22 Our findings do not  associate a  longer life expectancy

with a  higher risk of hospitalization; rather, life expectancy is

inversely associated with the risk of hospitalization. This coincides

with the results of other studies,23,24 which suggest that people

expected to live longer are healthier. These disparate results may

also be attributed to the existence of other socioeconomic and

lifestyle factors affecting the risk of hospitalization.

Healthy lifestyle habits foster health and well-being, reduc-

ing the risk of chronic diseases, cardiovascular disease, stroke,

infectious diseases and other conditions that may  require hospi-

talization. Our study shows that engaging in both vigorous and

moderate physical activity and having greater muscle strength

are associated with a  reduced risk of hospitalization. These find-

ings are consistent with those of a  previous study in  European

countries,14 which found that both individuals with good muscle

strength and those engaging in  vigorous or moderate physical activ-

ity more than once a  week significantly reduced the likelihood of

hospitalization. In other words, the literature has shown that an

adequate level  of physical activity in  older adults reduces health-

care service utilization and improves health outcomes.25–28Age is

an important factor in  terms of comorbidity. The literature shows

that the older a  person is, the more likely they are to develop chronic

diseases,29 functional disabilities and other health problems.22 In

our study, at the individual level, the number of comorbidities is the

main factor associated with the risk of hospitalization, since, as the

probability of presenting complications because of these comor-

bidities rises, so do the number of hospital admissions and days of

hospitalization.9,30

3
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Figure 1. Percentages of at  least  one hospitalization and number of doctor or nursing visits (DNV) in the last 12  months by gender and country ordered from highest to

lowest.

4



E
.

 A
m

o
-Sa

u
s,

 R
.

 M
a
rtin

ez-La
co

b
a
,

 I.

 P
a
rd

o
-G

a
rcía

 et

 a
l.

 

G
a
ceta

 Sa
n

ita
ria

 3
9

 (2
0

2
5

)

 1
0

2
4

6
5

Table 1

Multilevel logit models with a  dependent variable of at least one hospitalization in the last year.

Females Males

1 2 3 1 2 3

B  OR B OR B OR B OR B OR B OR

Age 0.0167 (0.001)c 1.01 0.004 (0.002)a 1.01 0.017 (0.001)c 1.01 0.001 (0.002) 1.00

Married  −0.0901 (0.001)b 0.91 −0.119 (0.033)c 0.88 −0.090 (0.038)a 0.91 −0.599 (0.040) 0.94

Comorbidity (ref. no)

Medium 1.091 (0.059)c 2.97 1.046 (0.060)c 2.84 1.103 (0.059)c 3.01 1.020 (0.060)c 2.77

High  1.179 (0.060)c 6.04 1.682 (0.062)c 5.37 1.839 (0.061)c 6.29 1.662 (0.062)c 5.27

Education yearsd
−0.099 (0.032)b 0.90 −0.054 (0.338) 0.94 −0.039 (0.037) 0.96 0.036 (0.039) 1.03

Incomed
−0.022 (0.009)a 0.97 0.035 (0.245) 1.03 −0.053 (0.011)c 0.94 −0.011 (0.276) 0.98

Employment status (ref. employed)

Retired 0.638 (0.053)c 1.30 0.342 (0.056)c 1.40

Other  situations 0.379 (0.057)c 1.46 0.546 (0.070)c 1.72

Maxgripd
−0.271 (0.038)c 0.76 −0.479 (0.053)c 0.61

Area  (ref. big city or large town)

Rural or small town 0.000 (0.034) 1.00 0.096 (0.040)a 1.10

Suburbs  0.097 (0.061) 1.10 0.067 (0.070) 1.06

Moderate PA (ref. never)

More than once a week −0.478 (0.047)c 0.61 −0.361 (0.055)c 0.69

Once  a week −0.377 (0.062)c 0.68 −0.409 (0.722)c 0.66

One  to three times a  month −0.369 (0.080)c 0.69 −0.335 (0.090)c 0.71

Vigorous  PA (ref. never)

More than once a week −0.169 (0.042)c 0.84 −0.228 (0.043)c 0.79

Once  a week −0.202 (0.054)c 0.81 −0.209 (0.596)c 0.81

One  to three times a  month −0.163 (0.065)a 0.84 −0.314 (0.068)c 0.73

Constant  −1.871 (0.062)c 0.15 −3.768 (0.201)c 0.23 −2.521 (0.341)c 0.08 −1.734 (0.066)c 0.17 −3.425 (0.220)c 0.03 −1.059 (0.408)b 0.34

Random  effects

Variance components

Intercept (country) 0.100005 0.1161847 0.1308803 0.1107267 0.1035482 0.1112417

VPC  0.029504 0.03409915 0.04855125 0.0325597 0.03051325 0.0327062

Deviatione
−17421 −16402 −15945 −14308 −13446 −13120

N  43377 43375 42831 33061 33057 32795

Maxgrip: maximum measure of grip strength. OR:  odds ratio; PA: physical activity; VPC: variance partition coefficient.
a p  <0.1.
b p  <0.05.
c p  <0.001.
d Variables in log form.
e Twice the negative log-likelihood value associated with the maximum likelihood estimates. A larger deviation indicates a poorer fit.
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Table 2

Multilevel logit models with a  dependent variable of at  least one visit to a  doctor in the last year.

Females Males

1 2 3  1 2 3

B OR B OR B OR B OR B OR B OR

Age 0.006 (0.001)c 1.00 0.1 (0.002) 1.00 0.281 (0.002)c 1.02 0.021 (0.002)c 1.02

Married 0.036 (0.037) 1.03 0.025 (0.039) 1.02 0.242 (0.043)c 1.27 0.213 (0.045)c 1.23

Comorbidity (ref. no)

Medium 1.368 (0.036)c 3.93 1.370 (0.036)c 3.93 1.537 (0.037)c 4.65 1.534 (0.037)c 4.63

High 2.399 (0.055)c 11.01 2.420 (0.057)c 11.25 1.650 (0.064)c 14.15 2.675 (0.066)c 14.52

Education yearsd 0.186 (0.037)c 1.20 0.134 (0.038)b 1.14 0.196 (0.437)c 1.21 0.163 (0.045)c 1.17

Incomed 0.033 (0.014)a 1.03 0.109 (0.028)c 1.11 0.005 (0.016)c 1.08 0.174 (0.306)c 1.19

Employment status (ref. employed)

Retired 0.119 (0.050)a 1.12 0.203 (0.054)c 1.22

Other situations −0.106 (0.534)a 0.89 −0.016 (0.072) 0.98

Maxgripd
−0.132 (0.049) 0.87 −0.053 (0.067) 0.94

Area  (ref. big city or large town)

Rural or small town −0.107 (0.039)b 0.89 −0.083 (0.044)a 0.91

Suburbs 0.028 (0.076) 1.02 0.119 (0.085) 1.12

Moderate PA (ref. never)

More than once a  week 0.104 (0.073) 1.11 0.256 (0.082)b 1.29

Once  a week 0.094 (0.088) 1.09 0.174 (0.988)a 1.19

One  to three times a  month −0.025 (0.107) 0.97 0.097 (0.119) 1.10

Vigorous PA (ref.  never)

More than once a  week −0.002 (0.046) 0.99 0.006 (0.048) 1.00

Once  a week 0.129 (0.062)a 1.13 0.073 (0.069) 1.07

One  to three times a  month 0.115 (0.071) 1.12 0.142 (0.080)a 1.15

Constant 2.116 (0.111)c 8.30 −0.309 (0.260) 0.73 −0.281 (0.413) 0.75 1.824 (0.122)c 6.20 −2.818 (0.279) 0.05 −3.298 (0.485)c 0.36

Random effects

Variance components

Intercept (country) 0.3293215 0.3340008 0.3204548 0.3934225 0.3460878 0.3322367

VPC  0.090989844 0.092165359 0.088757461 0.106808953 0.095181365 0.091721422

Deviatione
−14542 −13079 −12927 −12878 −11086 −10975

N  43377 43375 42831 33061 33057 32795

Maxgrip: maximum measure of grip  strength. OR: odds ratio; PA: physical activity; VPC: variance partition coefficient.
a p <0.1.
b p  <0.05.
c p  <0.001.
d Variables in log form.
e Twice the negative log-likelihood value associated with the maximum likelihood estimates. A larger deviation indicates a  poorer fit.

6



E. Amo-Saus, R. Martinez-Lacoba, I. Pardo-García et al. Gaceta Sanitaria 39 (2025) 102465

Table  3

Multilevel logit models with a  dependent variable of at least one hospitalization in the last year, including country-level variables.

Females Males

B OR B OR

Subject−variables

Age 0.004 (0.002)b 1.001 0.000 (0.002) 1.001

Married  −0.981 (0.033)c 0.906 −0.37 (0.041) 0.961

Comorbidity (ref. no)

Medium 1.032 (0.061)c 2.807 1.012 (0.060)c 2.753

High  1.659 (0.062)c 5.258 1.648 (0.630)c 5.197

Education yearsd
−0.061 (0.034)a 0.940 0.043 (0.040) 1.044

Incomed
−0.001 (0.020) 0.999 0.024 (0.024) 0.975

Employment status (ref.  employed)

Retired 0.262 (0.053)c 1.299 0.370 (0.057)c 1.448

Other situations 0.368 (0.058)c 1.445 0.538 (0.072)c 1.713

Maxgripd 0.273 (0.038)c 0.760 −0.507 (0.054)c 0.601

Area  (ref. big city or  large town)

Rural or small town 0.002 (0.034) 1.002 0.092 (0.040)b 1.096

Suburbs 0.111 (0.063)a 1.117 0.074 (0.072) 1.077

Moderate PA (ref. never)

More than once a week −0.451 (0.048)c 0.634 −0.311 (0.043)c 0.732

Once a week −0.366 (0.063)c 0.692 −0.392 (0.074)c 0.675

One  to three times a  month −0.375 (0.081)c 0.687 −0.284 (0.092)c 0.752

Vigorous PA (ref. never)

More than once a week −0.174 (0.043)c 0.840 −0.235 (0.042)c 0.790

Once a week −0.216 (0.055)c 0.805 −0.219 (0.060)c 0.802

One  to three times a  month −0.168 (0.065)b 0.845 −0.320 (0.069)c 0.726

Country−level variablese

Preventable mortality 0.003 (0.001)b 1.003 0.003 (0.001)b 1.003

Treatable mortality −0.008 (0.003)b 0.991 −0.012 (0.004)c 0.987

AROPE −0.012 (0.007) 0.987 0.002 (0.009) 1.002

Life  expectancy (at birth) −0.138 (0.052)c 0.870 −0.141 (0.067)b 0.868

Health expenditure per capita (PPP) 0.001 (0.001)c 1.001 0.001 (0.001)b 1.001

Number of hospital beds (per 100000 habitants) 0.001 (0.001)a 1.001 0.001 (0.001)b 1.001

Out  of pocket

Curative and rehabilitative care −0.014 (0.008) 0.986 −0.008 (0.010) 0.991

Long−term care 0.009 (0.023) 1.001 0.037 (0.027) 1.038

Medical goods 0.022 (0.012)a 1.023 −0.004 (0.015) 0.995

Constant −2.091 (0.316)c 0.123 −0.835 (0.394)b 0.433

Random effects

Variance components

Intercept (country) 0.0170368 0.0245319

VPC  0.00515168 0.00740132

Deviationf
−15510 −127166

N  41643 31895

AROPE: at risk of poverty or exclusion rate; Maxgrip: maximum measure of grip strength; OR: odds ratio; PA: physical activity; PPP: purchasing power parity. VPC: variance

partition  coefficient.
a p  <0.1.
b p  <0.05.
c p <0.001.
d Variables in log form.
e Country-level variables were mean centred for better interpretation.
f Twice the negative log-likelihood value associated with the maximum likelihood estimates. A larger deviation indicates a poorer fit.

Regarding the models analysing DNV according to  gender, our

results show that married men  are  more likely to go to the doctor.

In the literature, we found studies suggesting that wives are often

more concerned about their spouses’ health and encourage them

to have regular check-ups and look after their health. Furthermore,

our study was conducted in a population of over 50-year-olds, in

which women no longer visit the primary care doctor for gynaeco-

logical/obstetric reasons. Various studies have reported results that

run counter to  ours, as they suggest that women accumulate more

visits to the doctor in primary care,31,32 although it is true that the

risk of such visits declines with age.33 Studies have also suggested

that gender is a  variable with little predictive power for primary

care utilization.31 These diverse findings underline that awareness

of gender-related differences in health should be fostered.34

Furthermore, given the evident internal differences in Europe

with respect to funding and organization of financing, organiza-

tion of primary care and the relationships between the different

levels, there is  interest in  evaluating the factors that affect visits

to the doctor at macro level. In the present study, the most mean-

ingful macro-level variable was  the number of hospital beds —for

both models, men  and women. This variable can be understood as a

proxy for the strength of infrastructures, where arguably, if one sys-

tem has a  larger number of beds than another, it might also have a

more developed level of primary care  (better financed and managed

health centres). In this sense, our findings are consistent with those

of other studies,35 reporting that the number of hospital beds and

the number of doctors have a positive impact on health, such that

the number of visits to the doctor are reduced. Furthermore, these

variables have a positive effect on a population’s life expectancy,36

reducing the number of visits to  the doctor. On the other hand,

this association could also mean that demand is induced by  sup-

ply; however, a  different study design might be  needed to  confirm

this explanation.

As with the risk of hospitalization, the number of comorbidi-

ties continues to be the variable with the greatest association with

DNV. Multimorbidity complicates primary care,37 as its treatment

requires more tests and procedures in doctor’s offices and more

time spent with the patient.38
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Table 4

Multilevel logit model for female doctor or nursing visit.

DNV >0 DNV >1  DNV >2 DNV >3 DNV >4

B OR B OR B OR  B OR B OR

Subject−variables

Age 0.001 (0.003) 1.000 0.004 (0.002)b 1.004 0.003 (0.002) 1.003 0.001 (0.002) 1.001 −0.003 (0.002)a 0.997

Married  0.042 (0.04) 1.043 0.010 (0.031) 1.010 −0.022 (0.027) 0.979 −0.018 (0.026) 0.982 −0.027 (0.026) 0.973

Comorbidity (ref. no)

Medium 1.365 (0.037)c 3.917 1.379 (0.030)c 3.972 1.359 (0.03)c 3.894 1.432 (0.032)c 4.189 1.397 (0.036)c 4.042

Hight  2.422 (0.058)c 11.272 2.438 (0.043)c 11.447 2.387 (0.037)c 10.885 2.428 (0.037)c 11.339 2.332 (0.039)c 10.296

Education  yearsd 0.111 (0.040)b 1.118 0.051 (0.032) 1.053 −0.022 (0.028) 0.978 −0.017 (0.027) 0.984 −0.024 (0.026) 0.976

Incomed 0.076 (0.029)b 1.079 0.072 (0.024)b 1.074 0.061 (0.021)b 1.063 0.036 (0.020)a 1.037 0.041 (0.020)b 1.041

Employment status (ref. employed)

Retired 0.119 (0.052)b 1.126 0.102 (0.040)b 1.107 0.173 (0.036)c 1.189 0.196 (0.036)c 1.216 0.196 (0.036)c 1.217

Other  situations −0.100 (0.055)a 0.905 0.072 (0.044) 1.075 0.195 (0.040)c 1.215 0.226 (0.039)c 1.254 0.28 (0.039)c 1.323

Maxgripd
−0.140 (0.050)b 0.870 −0.201 (0.039)c 0.818 −0.274 (0.033)c 0.760 −0.268 (0.031)c 0.765 −0.291 (0.030)c 0.747

Area  (ref. big city or  large town)

Rural  or small town −0.089 (0.041)b 0.915 −0.066 (0.031)b 0.936 −0.046 (0.027)a 0.955 −0.021 (0.026) 0.979 −0.048 (0.026)a 0.953

Suburbs  0.011 (0.078) 1.011 0.041 (0.060) 1.042 0.043 (0.052) 1.044 0.051 (0.049) 1.052 0.024 (0.048) 1.024

Moderate  PA (ref. never)

More than once a  week 0.112 (0.076) 1.118 −0.079 (0.059) 0.924 −0.114 (0.049)b 0.892 −0.174 (0.045)c 0.840 −0.224 (0.042)c 0.800

Once  a week 0.108 (0.091) 1.114 −0.072 (0.071) 0.930 −0.048 (0.059) 0.953 −0.081 (0.055) 0.923 −0.18 (0.052)c 0.835

One  to three times a  month 0.012 (0.110) 1.012 −0.112 (0.087) 0.894 −0.119 (0.073) 0.888 −0.155 (0.068)b 0.857 −0.144 (0.064)b 0.865

Vigorous  PA (ref. never)

More than once a  week −0.003 (0.047) 0.997 −0.095 (0.036)b 0.909 −0.128 (0.032)c 0.88 −0.171 (0.031)c 0.843 −0.157 (0.031)c 0.855

Once  a week 0.130 (0.064)b 1.138 −0.066 (0.047) 0.936 −0.157 (0.041)c 0.854 −0.184 (0.039)c 0.832 −0.179 (0.039)c 0.836

One  to three times a  month 0.109 (0.073) 1.116 0.034 (0.056) 1.034 −0.043 (0.048) 0.958 −0.117 (0.046)b 0.890 −0.088 (0.045)a 0.915

Macro−level  variablese

Preventable mortality −0.001 (0.004) 0.999 −0.003 (0.004) 0.997 −0.002 (0.003) 0.998 −0.003 (0.003) 0.997 −0.005 (0.003) 0.995

Treatable  mortality −0.003 (0.009) 0.997 0.002 (0.009) 1.002 0.001 (0.008) 1.001 0.002 (0.007) 1.002 0.006 (0.007) 1.006

AROPE  −0.006 (0.019) 0.994 −0.002 (0.018) 0.998 −0.004 (0.016) 0.996 −0.002 (0.015) 0.998 −0.004 (0.014) 0.996

Life  expectancy (at birth) 0.034 (0.135) 1.035 0.059 (0.125) 1.060 0.032 (0.109) 1.032 0.021 (0.104) 1.021 0.008 (0.100) 1.008

Health  expenditure per capita (PPP) 0.001 (0.001) 1.000 0.001 (0.001) 1.000 0.001 (0.001) 1.000 0.001 (0.001) 1.000 0.001 (0.001) 1.000

Number  of hospital beds (per 100000 habitants) 0.002 (0.001)b 1.002 0.002 (0.001)c 1.002 0.002 (0.001)c 1.002 0.002 (0.001)c 1.002 0.002 (0.001)b 1.002

Out  of pocket

Curative and rehabilitative care −0.026 (0.022) 0.975 −0.007 (0.021) 0.993 −0.001 (0.018) 0.999 0.002 (0.017) 1.002 0.009 (0.017) 1.009

Long−term  care −0.031 (0.058) 0.969 −0.074 (0.054) 0.929 −0.080 (0.048)a 0.923 −0.095 (0.045)b 0.910 −0.102 (0.044)b 0.903

Medical  goods 0.001 (0.033) 1.001 −0.024 (0.031) 0.976 −0.020 (0.027) 0.981 −0.021 (0.026) 0.979 −0.024 (0.025) 0.976

Constant  0.229 (0.423) 1.257 −0.478 (0.337) 0.620 −0.637 (0.295)b 0.529 −0.804 (0.282)b 0.448 −0.934 (0.275)b 0.393

Random  effects

Variance components

Intercept (country) 0.1538121 0.1346409 0.1041333 0.093302 0.0873952

VPC  0.04466333 0.03931533 0.03068038 0.0275772 0.02587651

Deviationf
−12524 −18768 −22936 −24253 −24787

N  41643 41643 41643 41643 41643

AROPE: at risk of poverty or exclusion rate; DNV: doctor or nursing visit; Maxgrip: maximum measure of grip strength; OR:  odds ratio; PA: physical activity; PPP: purchasing power parity. VPC: variance partition coefficient.
a p  <0.1.
b p  <0.05.
c p  <0.001.
d Variables in log form.
e Macro variables were mean centred for better interpretation.
f Twice the negative log-likelihood value associated with the maximum likelihood estimates. A larger deviation indicates a  poorer fit.
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Table 5

Multilevel logit model for male doctor or nursing visit.

DNV >0  DNV >1 DNV >2 DNV >3  DNV > 4

B  OR B  OR B OR B OR B OR

Subject−variables

Age 0.021 (0.003)c 1.021 0.019 (0.002)c 1.019 0.017 (0.002)c 1.017 0.015 (0.002)c 1.015 0.010 (0.002)c 1.010

Married  0.242 (0.046)c 1.274 0.13 (0.038)b 1.138 0.103 (0.035)b 1.108 0.060 (0.034)a 1.062 0.080 (0.034)b 1.084

Comorbidity (ref. no)

Medium 1.532 (0.038)c 4.627 1.497 (0.033)c 4.467 1.508 (0.034)c 4.518 1.504 (0.037)c 4.498 1.461 (0.042)c 4.309

Hight  2.674 (0.067)c 14.504 2.714 (0.05)c 15.086 2.625 (0.043)c 13.806 2.600 (0.043)c 13.465 2.436 (0.046)c 11.429

Education  yearsd 0.151 (0.046)b 1.163 0.075 (0.037)b 1.077 0.027 (0.033) 1.028 0.009 (0.032) 1.009 −0.032 (0.032) 0.968

Incomed 0.135 (0.032)c 1.145 0.102 (0.027)c 1.107 0.057 (0.024)b 1.059 0.031 (0.024) 1.031 0.033 (0.024) 1.034

Employment  status (ref. employed)

Retired 0.209 (0.056)c 1.232 0.185 (0.045)c 1.204 0.182 (0.041)c 1.200 0.219 (0.041)c 1.245 0.172 (0.042)c 1.187

Other  situations −0.040 (0.074) 0.960 0.199 (0.063)b 1.221 0.291 (0.058)c 1.338 0.380 (0.057)c 1.462 0.419 (0.057)c 1.521

Maxgripd
−0.039 (0.069) 0.961 −0.268 (0.057)c 0.765 −0.316 (0.05)c 0.729 −0.391 (0.049)c 0.677 −0.433 (0.047)c 0.648

Area  (ref. big city or  large town)

Rural or small town −0.075 (0.046) 0.928 −0.045 (0.037) 0.956 −0.007 (0.033) 0.993 0.021 (0.032) 1.021 0.031 (0.032) 1.031

Suburbs  0.119 (0.087) 1.127 0.092 (0.067) 1.097 0.137 (0.06)b 1.146 0.195 (0.058)b 1.216 0.151 (0.057)b 1.163

Moderate  PA (ref. never)

More than once a week 0.275 (0.085)b 1.317 0.092 (0.069) 1.096 −0.073 (0.059) 0.930 −0.063 (0.056) 0.939 −0.124 (0.053)b 0.883

Once  a week 0.207 (0.102)b 1.230 0.05 (0.081) 1.051 −0.107 (0.070) 0.898 −0.062 (0.066) 0.940 −0.179 (0.064)b 0.836

One  to three times a  month 0.145 (0.123) 1.156 0.017 (0.099) 1.017 −0.138 (0.086) 0.871 −0.109 (0.081) 0.897 −0.227 (0.078)b 0.797

Vigorous  PA (ref. never)

More than once a week 0.011 (0.049) 1.011 −0.169 (0.039)c 0.845 −0.2 (0.035)c 0.818 −0.214 (0.034)c 0.807 −0.231 (0.034)c 0.793

Once  a week 0.080 (0.071) 1.084 −0.047 (0.055) 0.954 −0.118 (0.048)b 0.889 −0.148 (0.047)b 0.863 −0.146 (0.047)b 0.864

One  to three times a  month 0.156 (0.082)a 1.169 0.023 (0.063) 1.023 0.024 (0.055) 1.024 −0.042 (0.053) 0.959 −0.065 (0.052) 0.937

Macro  country−variablese

Preventable mortality −0.001 (0.004) 0.999 −0.002 (0.004) 0.998 −0.002 (0.003) 0.998 −0.002 (0.003) 0.998 −0.004 (0.003) 0.996

Treatable  mortality 0.001 (0.01) 1.000 0.002 (0.009) 1.002  0.001 (0.007) 1.000 0.001 (0.007) 1.000 0.004 (0.007) 1.004

AROPE  −0.014 (0.021) 0.986 −0.010 (0.019) 0.990 −0.007 (0.015) 0.993 −0.005 (0.014) 0.995 −0.004 (0.015) 0.996

Life  expectancy (at birth) 0.081 (0.145) 1.085 0.082 (0.131) 1.086 0.016 (0.102) 1.016 0.004 (0.101) 1.004 0.017 (0.103) 1.017

Health  expenditure per capita (PPP) 0.001 (0.001) 1.000 0  (0)  1  0.001 (0.001) 1.000 0.001 (0.001) 1.000 0.001 (0.001) 1.000

Number  of hospital beds (per 100000 habitants) 0.001 (0.001)b 1.001 0.002 (0.001)b 1.002  0.002 (0.001)c 1.002 0.002 (0.001)c 1.002 0.002 (0.001)b 1.002

Out  of pocket

Curative and rehabilitative care −0.027 (0.024) 0.973 −0.014 (0.022) 0.986 −0.007 (0.017) 0.993 −0.004 (0.017) 0.996 0.004 (0.017) 1.004

Long−term  care −0.025 (0.063) 0.976 −0.055 (0.057) 0.947 −0.064 (0.044) 0.938 −0.085 (0.044)a 0.918 −0.108 (0.045)b 0.898

Medical  goods 0.004 (0.035) 1.004 −0.012 (0.032) 0.988 −0.022 (0.025) 0.978 −0.025 (0.025) 0.976 −0.0300 (0.025) 0.970

Constant  −2.894 (0.499)c 0.055 −2.061 (0.414)c 0.127 −1.811 (0.368)c 0.164 −1.601 (0.359)c 0.202 −1.451 (0.355)c 0.234

Random  effects

Variance components

Intercept (country) 0.1780633 0.1492275 0.0883635 0.0862594 0.090346

VPC  0.05134373 0.04338983 0.02615571 0.02554881 0.02672685

Deviationf
−10670 −15106 −17634 −18165 −18163.953

N  31895 31895 31895 31895 31895

AROPE: at risk of poverty or exclusion rate; DNV: doctor or nursing visit; Maxgrip: maximum measure of grip strength; OR: odds ratio; PA: physical activity; PPP: purchasing power parity. VPC: variance partition coefficient.
a p <0.1.
b p  <0.05.
c p  <0.001.
d Variables in log form.
e Macro variables were mean  centred for better interpretation.
f Twice the negative log-likelihood value associated with the maximum likelihood estimates. A larger deviation indicates a poorer fit.
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Limitations

This study has some limitations that should be considered.

Firstly, the SHARE uses self-reported information. Such information

can lead to bias; this kind of data, however, when used in  large scale

population studies may  be an acceptable method.39 Secondly, as in

other similar studies,39 the study design is cross-sectional, and the

results should thus be understood in terms of associations between

variables rather than causal relationships. Future research focus-

ing on this topic is  recommended to  use a  longitudinal approach.

Nonetheless, the cross-sectional design approach using the SHARE

was advantageous in retaining a  greater number of countries in

the study, as merging waves can result in  a loss of country sample.

In addition, subsequent research should examine issues of reverse

causality and whether there is demand induced by the supply. It

might also include an evaluation of the cost of the services across

countries.

Conclusions

This study provides evidence on  individual and country-level

determinants associated with the use of health care systems in

Europe. Of the country-level variables, the number of hospital

beds, health expenditure per capita and preventable mortality are

positively associated with the likelihood of hospitalization, while

treatable mortality and life expectancy are negatively associated.

The number of hospital beds is positively associated with the like-

lihood of visiting a  doctor. In terms of individual characteristics, a

larger number of comorbidities is positively associated with both

the likelihood of being hospitalized and visiting a  doctor or  nurse,

while a higher level of muscular strength or engaging in  physical

activity is negatively associated.

Availability of databases and material for replication

The data used comes from the anonymized and public accessi-

ble SHARE (https://share-eric.eu/) database as well as other public

sources in the case of macro variables. The datasets used and/or

analysed during the current study are  available from the corre-

sponding author on reasonable request.

Appendix. Supplementary data

Supplementary data associated with this article can be found

in the online version available at https://doi.org/10.1016/j.gaceta.

2025.102465.

What is known about the topic?

In  an ageing population, healthcare use is associated with

individual circumstances or social gradient and lifestyle related

factors, affecting both cost and frequency of hospitalizations.

There are differences which cannot be explained only at indi-

vidual level.

What does this study add to  the literature?

This study shows that country-level characteristics, deter-

minants or structural determinants explain variations in the

use of healthcare services. Life expectancy, number of beds

and health expenditure are associated with the use of health-

care services.

What are the implications of the results?

Focusing on the individual level is  important in developing

public policies and health policies that guarantee equality and

equity between different groups, but a structural view, focus-

ing on material conditions in health systems, is  necessary to

improve policies.

Transparency declaration

The corresponding author, on behalf of the other authors guar-

antee the accuracy, transparency and honesty of the data and

information contained in  the study, that no relevant information

has been omitted and that all discrepancies between authors have

been adequately resolved and described.

Authorship contributions

E. Amo-Saus and I. Pardo-García conceived the idea for the study

and wrote the initial draft of the paper. R. Martínez-Lacoba and P.

Moya-Martínez collected the data and performed the analyses. All

authors contributed to the debate, critical writing and final revision

of the manuscript. All authors approve the final version of the paper.

Acknowledgements

The authors thank all the comments that we have  received from

editors, reviewers, and colleagues during the publication process

of this work.

Funding

This work was supported by the project

SBPLY/21/180501/000066 of the Regional Government of Castilla-

La Mancha and ERDF and Project 2023- GRIN-34431-Funding

of Research Group “Economía, Alimentación y Sociedad” of

Universidad de Castilla-La Mancha.

Conflicts of interest

None.

References

1. Rechel B, Maresso A, Sagan A, et al. Organization and financing of public health
services in Europe: country reports. Copenhagen: European Observatory on
Health Systems and Policies;. 2018.

2. OECD/European Commission. Health at a  Glance: Europe 2024. State of Health
in the EU Cycle. Paris: OECD Publishing; 2024.

3. Pakulski J. Facing the challenges of an ageing society. In: Kending H, McDonald
P, Piggot J, editors. Population ageing and Australia’s future. Acton: ANU Press;
2016.  p. 111–34.

4. Ricketts TC, Goldsmith LJ. Access in health services research: the battle of the
frameworks. Nurs Outlook. 2005;53:274–80.

5. Andersen RM.  Revisiting the  behavioral model and access to medical care: does
it matter? J  Health Soc  Behav. 1995;36:1–10.

6. Babitsch B,  Gohl D,  Von Lengerke T.  Re-revisiting Andersen’s behavioral model of
health services use: a systematic review of studies from 1998-2011. Psychosoc
Med. 2012;9:Doc11.

7. Lederle M, Tempes J,  Bitzer EM.  Application of Andersen’s behavioural model of
health services use: a  scoping review with a focus on  qualitative health services
research. BMJ Open. 2021;11:e045018.

8. Baeten R, Spasova S, Vanhercke B, et al. Inequalities in access to  healthcare: a
study of national policies 2018. Brussels: European Commission; 2018.

9. Wallar LE, De Prophetis E, Rosella LC. Socioeconomic inequalities in hospitaliza-
tions for chronic ambulatory care sensitive conditions: a systematic review of
peer- reviewed literature, 1990-2018. Int J  Equity Health. 2020;19:60.

10

https://share-eric.eu/
https://doi.org/10.1016/j.gaceta.2025.102465
https://doi.org/10.1016/j.gaceta.2025.102465
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0200
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0205
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0210
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0215
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0220
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0225
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0230
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0235
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0240


E. Amo-Saus, R. Martinez-Lacoba, I. Pardo-García et al. Gaceta Sanitaria 39 (2025) 102465

10. Peña-Sánchez AR, Ruiz-Chico J, Jiménez-García M. Dynamics of public spending
on  health and socio-economic development in the European Union: an anal-
ysis from the perspective of the Sustainable Development Goals. Healthcare.
2021;9:353.

11. Lera J, Pascual-Sáez M,  Cantarero-Prieto D. Socioeconomic inequality in the use
of  long-term care among European older adults: an  empirical approach using
the  SHARE survey. Int J  Environ Res Public Health. 2020;18:20.

12. Gong CH, Kendig H, He X. Factors predicting health services use among older
people in China: an analysis of the China Health and Retirement Longitudinal
Study 2013. BMC  Health Serv Res. 2016;16:63.

13. Hanson K, Brikci N, Erlangga D, et al. The Lancet Global Health Commission on
financing primary health care: putting people at the centre. Lancet Glob Health.
2022;10:e715–72.

14. Pardo-García I, Amo-Saus E, Moya-Martínez P. Socioeconomic and lifestyle fac-
tors related to cost and frequency of hospitalization in European older adults.
Int J Environ Res Public Health. 2021;18:2833.

15. SHARE-ERIC. Survey of Health, Ageing and Retirement in Europe (SHARE)
Wave 7. Release version: 7.0.0. 2019. Available at: https://doi.org/10.6103/
SHARE.w7.900.

16. Bergmann M,  Scherpenzeel A, Börsch-Supan A. SHARE Wave 7  Methodology:
Panel Innovations and Life Histories. Munich: MEA, Max  Planck Institute for
Social  Law and Social Policy; 2019.

17. Börsch-Supan A, Brandt M,  Hunkler C, et al. Data resource profile: the Sur-
vey of Health, Ageing and Retirement in Europe (SHARE). Int  J  Epidemiol.
2013;42:992–1001.

18. Varshini A, Rani SL, Brundha MP.  Awareness of annual doctor checkups among
general population. Drug Invention Today. 2020;14:274.

19. Pinkhasov RM,  Wong J, Kashanian J,  et  al. Are men  shortchanged on health? Per-
spective on health care utilization and health risk behavior in men  and women
in the United States. Int  J  Clin Pract. 2010;64:475–87.

20. Ho JY, Hendi AS. Recent trends in life expectancy across high income countries:
retrospective observational study. BMJ. 2018;22:k3622.

21. Gracia-de-Rentería P,  Ferrer-Pérez H, Sanjuán AI, et  al. Live and let live: under-
standing the temporal drivers and spillovers of life expectancy in Europe for
public  planning. Eur J Health Econ. 2023;24:335–47.

22. García-Pérez L, Linertová R, Lorenzo-Riera A, et al.  Risk factors for hospital read-
missions in elderly patients: a systematic review. QJM. 2011;104:639–51.

23. Jaba E, Balan CB, Robu I-B. The relationship between life expectancy at birth
and health expenditures estimated by  a  cross-country and time-series analysis.
Procedia Economics and Finance. 2014;15:108–14.

24. Jen MH,  Johnston R, Jones K, et al. International variations in life expectancy:
a  spatio-temporal analysis. Tijdschrift voor Economische en Sociale Geografie.
2010;101:73–90.

25. Suárez García F, Oterino De La Fuente D,  Peiró S, et al.  Factores asociados con el
uso y adecuación de la hospitalización en personas mayores de 64  años. Rev Esp
Salud Publica. 2001;75:237–48.

26. Ku  PW,  Steptoe A, Chen YH, et al. Prospective association between late-life phys-
ical activity and hospital care utilisation: a 7-year nationwide follow-up study.
Age  Ageing. 2017;46:452–9.

27. Sánchez-Sánchez JL, Izquierdo M,  Carnicero-Carreño JA, et  al. Physical activ-
ity  trajectories, mortality, hospitalization, and disability in the Toledo Study of
Healthy Aging. J  Cachexia Sarcopenia Muscle. 2020;11:1007–17.

28. Lin  CY, Ball TJ,  Gentile NJ,  et  al. Associations between physical activity vital sign
in  patients and health care utilization in a  health care system, 2018-2020. J  Phys
Act Health. 2022;20:28–34.

29. John R, Kerby DS, Hennessy CH. Patterns and impact of comorbidity and multi-
morbidity among community-resident American Indian elders. Gerontologist.
2003;43:649–60.

30. Zulman DM,  Martins SB, Liu Y, et  al. Using a clinical knowledge base to  assess
comorbidity interrelatedness among patients with multiple chronic conditions.
AMIA Annu  Symp Proc. 2015;2015:1381–9.

31. Bellón Saameño JA, Delgado Sánchez A, Luna del Castillo JD,  et al. Influence of
age and gender on the utilization of primary health care services. Gac Sanit.
1995;9:343–53.

32. Rivera Casares F,  Illana Mayordomo A, Oltra Benavent A, et al. Characteristics of
patients who  do  not  use primary care services. Gac Sanit. 2000;14:117–21.

33. Vera-Hernández AM.  Duplicate coverage and demand for health care. The  case
of Catalonia. Health Econ. 1999;8:579–98.

34. Culler SD, Simon AW,  Brown PP, et  al. Sex differences in  hospital risk-adjusted
mortality rates for medicare beneficiaries undergoing CABG surgery. Arch Intern
Med. 2008;168:2317–22.

35. Grubaugh SG, Santerre RE. Comparing the  performance of health care systems:
an  alternative approach. South Econ  J.  1994;60:1030–42.

36. Mohan R,  Mirmirani S. An assessment of OECD health care system using panel
data analysis. Southwest Business and Economics Journal. 2008;16:21–35.

37. Skinner HG, Coffey R, Jones J,  et  al. The  effects of multiple chronic conditions on
hospitalization costs and utilization for ambulatory care sensitive conditions in
the United States: a nationally representative cross-sectional study. BMC Health
Serv Res. 2016;16:77.

38. Hodgson TA, Cai L. Medical care expenditures for hypertension, its  complica-
tions, and its comorbidities. Med  Care. 2001;39:599–615.

39. Micheli K,  Ratsika N, Vozikaki M,  et al. Family ties and functional limitation in
the elderly: results from the Survey of Health Ageing and Retirement in Europe
(SHARE). Arch Gerontol Geriatr. 2018;78:23–9.

11

http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0245
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0250
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0255
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0260
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0265
https://doi.org/10.6103/SHARE.w7.900
https://doi.org/10.6103/SHARE.w7.900
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0275
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0280
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0285
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0290
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0295
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0300
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0305
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0310
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0315
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0320
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0325
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0330
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0335
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0340
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0345
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0350
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0355
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0360
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0365
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0370
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0375
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0380
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0385
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390
http://refhub.elsevier.com/S0213-9111(25)00019-6/sbref0390

	Hospitalizations and doctor visits among older adults in Europe: cross-country differences using a multilevel approach
	Introduction
	Method
	Data
	Dependent variables
	Independent variables
	Statistics

	Results
	Discussion
	Limitations

	Conclusions
	Availability of databases and material for replication
	What is known about the topic?
	What does this study add to the literature?
	What are the implications of the results?
	Transparency declaration
	Authorship contributions
	Acknowledgements
	Funding


