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 2 

What this paper adds 1 

This study is the first to report on the geographical space and time disparities of the 2 

development of ambulatory endovascular revascularisation in France. Between 2015 and 3 

2019, the ambulatory activity increased slowly but with significant geographical disparities. 4 

In 2019, the ambulatory activity in the French departments ranged from 0% to 39%. From 5 

both population health and health services perspectives, the clusters of departments with a 6 

significant ambulatory activity differed from the others by the burden of lower extremity 7 

arterial diseases, some form of social isolation, and the poverty of their elderly population. 8 

Therefore, research is needed to improve health care ressources and access to ambulatory 9 

endovascular revascularisation. 10 

 11 

 12 
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 3 

Abstract 1 

Objectives  2 

Despite evidences of efficiency and safety ambulatory endovascular revasculatisation for 3 

lower extremity arterial disease (LEAD) concerned only 5% of the interventions in France in 4 

2016. Such low rate suggested temporal and geographical space disparities. The aim of this 5 

study was to describe the space-time development of ambulatory endovascular 6 

revascularisation for LEAD in France and investigates the contributions of health care 7 

services and population characteristics as potential determinants. 8 

Methods 9 

A retrospective study was conducted on discharge data from French hospitals that performed 10 

endovascular procedures for LEAD between 2015 and 2019. Space-time analyses with 11 

Moran’s Index, zero-inflated Poisson regression, and clustering approaches were applied. 12 

Spatial clusters were compared on the basis of health care services and population 13 

characteristics (including poverty and single-man household as proxies of social isolation). 14 

Results 15 

Between 2015 and 2019, the number of ambulatory interventions has tripled (1104 vs 3130). 16 

Out of the 86 French departments, the proportion with > 5% of ambulatory interventions  17 

increased from 10.7% to 28.7% over the study period. In 2019, the ambulatory activity in the 18 

French departments ranged from 0% to 39%. This evolution was accompanied by a northwest 19 

to northeast spatial trend. The clusters of 27 departments with a significant ambulatory 20 

activity differed from the others notably by the mortality rate of lower limb arterial thrombo-21 

embolic diseases in male (OR=3.15 95%CI[1.2-8.1]), the proportion of single-man household 22 

aged 75 or more (OR=0.37 95%CI [0.2-0.8]), and the poverty rate of people aged 50- to 59-23 

year-old (OR=0.69 95%CI[0.5-0.9]). 24 

Conclusions 25 
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 4 

The development of ambulatory interventions for LEAD in France is encouraging but 1 

heterogeneous. Some determinants of this evolution are clearly population based, with a 2 

positive impact of needs to take care of the burden of LEAD but negative effects of social 3 

isolation and poverty. Research should be conducted to overcome some patients’ constraints 4 

such as isolation.  5 
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Introduction 1 

Lower extremity arterial disease (LEAD) is the third cause of cardiovascular morbidity after 2 

coronary artery disease and stroke. The worldwide prevalence and incidence cases are of 113 3 

million and 10 million in 2019, respectively1. The prevalence increases sharply with age, from 4 

3% in those under 60 years to over 20% in those over 79 years2. With increasing life 5 

expectancy and the rise of risk factors (i.e., tobacco and alcohol consumption , unhealthy 6 

diet), a larger burden of LEAD is to be expected in the foreseeable future, including in low- 7 

and middle-income countries, and cost-effective treatments are needed3–5. 8 

For more than a decade, technological developments and the expertise of vascular teams have 9 

improved the management of LEAD, offering endovascular treaments and outpatient 10 

hospitalisation. Although the benefits of outpatients hospitalisations are still debated, notably 11 

about the complication rates or the burden of premature discharge on primary health care 12 

services6–9, several studies had demonstrated both increased resource efficiency and hospital 13 

cost savings, thanks to ambulatory endovascular treatments, while preserving patient safety 14 

10–13. Consequently, the development of endovascular interventions in ambulatory setting has 15 

accelerated significantly, mainly in the United States14,15. From 2006 to 2011, the rate of 16 

peripheral vascular interventions increased from 190.7 to 265.5 per 100 000 Medicare 17 

beneficiaries among outpatients while it dropped from 209.7 to 151.6 among inpatients15. 18 

Clearly, LEAD treatment is shifting from conventional hospitalisation and open surgery to 19 

ambulatory minimal invasive endovascular surgery, when applicable10,16. In the United States, 20 

the latter it concerns more than 60% of the procedures. However in France, only 5% of the 21 

endovascular revascularisations for LEAD were performed in ambulatory setting in 20169. 22 

However, this average figure may conceal large differences on a smaller individual scale, 23 

which can be suspected through the speed of adoption of novelty and the existence of 24 

territorial17. To test this hypothesis, we studied the spatial and temporal evolution of 25 
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 6 

endovascular interventions in hospital ambulatory setting in France from 2015 to 2019. The 1 

main objectives were to assess and decipher any disparity across the French departments and, 2 

if any, analyse their evolution over time. In addition, we investigated the contributions of 3 

healthcare services and population characteristics in this evolution. 4 

 5 

Materials and Methods 6 

In France, endovascular revasculatisations in ambulatory setting are performed in hospitals. 7 

The ambulatory setting is defined by a hospitalisation of less than 12 hours, without overnight 8 

accommodation (same-day discharge); the patient is considered an outpatient18. The 9 

conventional setting includes an overnight stay and the patient, qualified as an inpatient, 10 

leaves the hospital the next morning at the earliest. 11 

 12 

Study design and data sources 13 

This retrospective study was conducted using hospital data from the French nationwide 14 

hospital information system (Supplemental appendix). Since 2015, the French national agency 15 

for hospital information publishes yearly consolidated statistics on hospital activities, 16 

including medical procedures. The data are open and free to download from the ScanSanté 17 

website (https://www.scansante.fr/opendata/pmsi-mco/ccam). Our Institutional Review Board 18 

approval was not required.  19 

Endovascular activity of all French hospitals (excluding overseas territories) was collected 20 

from January 1, 2015, to December 31, 2019. Interventions were identified from the 21 

procedure codes issued from the French common classification of medical procedures 22 

(CCAM) stored in the OpenCCAM files. Twenty-four endovascular procedures were selected, 23 

all feasible in both conventional and ambulatory setting (Supplemental Table I). 24 

 25 
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 7 

Measurements 1 

The outcome of interest was the ambulatory endovascular activity compared to overall 2 

endovascular activity (for both in- and outpatients) for each year from 2015 to 2019. The 3 

measurement was the annual proportion of hospital stays for ambulatory endovascular 4 

interventions out of all hospital stays for endovascular interventions in each French 5 

department (n=89) and for each year. The outcome and covariates were extracted or computed 6 

from the OpenCCAM files. In those files, the variables are grouped by (a) hospital identifier 7 

and (b) procedure code. For each hospital and procedure code, the variables are (c) the total 8 

number of hospitals stays, (d) the total number of procedures performed over all hospital 9 

stays, (e) the total number of hospitals stays for outpatients and (f) the total number of 10 

procedures performed in ambulatory setting. At the hospital level, when the total number of 11 

hospital entries for outpatients (e) or the total number of procedures in ambulatory setting (f) 12 

were less than 11, data were not available to comply with French authorities’ privacy 13 

regulations. The data available at the hospital level were then aggregated at the department 14 

level. Overseas departments were excluded due to an important number of missing values. 15 

 16 

Mapping  17 

Mapping was applied to visualise the proportions of hospital stay for ambulatory 18 

endovascular interventions from 2015 to 2019 in French departments. The data distribution of 19 

2016 was used as the baseline for the classification scheme aiming to assess the spatial and 20 

temporal variations19. The geographical units and their coordinates were downloaded from the 21 

national institute of geographical information (https://geoservices.ign.fr/). 22 

 23 

Space-time analysis  24 
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A global Moran’s Index was computed for each year to assess spatial autocorrelation or 1 

spatial heterogeneity of the ambulatory activity20,21. The metric varies between -1 and +1, 2 

indicating a strong spatial dispersion or a strong spatial concentration, respectively. An index 3 

near 0 suggests a random spatial distribution. 4 

Zero-inflated Poisson regression was applied to investigate temporal trend in the number of 5 

ambulatory endovascular interventions over the 5-year period. This model combines both 6 

Poisson and logit distribution to model the excessive number of zeros (corresponding to no 7 

ambulatory intervention) and overdispersion in the data. The logistic part estimated the 8 

probability of not receiving ambulatory care. The Poisson part estimated how frequently 9 

receiving ambulatory care occurred each year. 10 

Space-time clustering method was applied to identify geographic and time period clusters22 11 

with a high proportion of ambulatory interventions. We used a scan statistics analysis with a 12 

zero-inflated Poisson probability model23,24. A p-value threshold of 5% was applied to select 13 

the clusters of departments with a higher number of ambulatory endovascular interventions 14 

than expected by chance in 2018 and 2019 compared to the 2015-2017 baseline period. The 15 

space-time scan statistics can be used for time-periodic surveillance, where the analysis is 16 

repeated every year25. The space-time scan statistic creates an infinite number of discrete, 17 

cylindrical windows with a circular geographic base and with height corresponding to time. It 18 

explicitly considers spatial and temporal data point interconnections using a retrospective 19 

space–time permutation model and tests for statistical significance using a Monte Carlo 20 

simulation (with 999 simulation runs). Conceptually, a tube with a set kernel moves across the 21 

study space, with the body of the tube shrinking or expanding at every location as it identifies 22 

clusters of events (in this case ambulatory interventions). Although different kernel sizes were 23 

chosen, results reported here are for a maximum of 50 % of the population at risk being 24 

included in ambulatory setting.  25 
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 1 

Statistical analysis 2 

We characterized and compared the clusters of departments with active development of 3 

ambulatory interventions to the rest of France using socio-economic data. Socio-economic 4 

data were extracted from the French national census. The studied variables relative to the 5 

healthcare services were the localized potential accessibility index of general practitioners 6 

26,27 , a composite measure of the volume of services provided relative to the population’s size 7 

and the proximity of the services provided relative to the population’s location, and the 8 

density of health care providers per 100 000 inhabitants in 2019 (general practitioners, 9 

vascular surgeons, physiotherapists, nurses, pharmacists, and emergency care units). The 10 

population-based variables were the mortality rate for arterial embolism and thrombosis of 11 

lower extremities (ICD10 I74.3) in 2016 as a proxy for the burden of LEAD, the proportion of 12 

elderly people (> 59 years-old) in 2019 as a proxy for the population in need of health care 13 

services, the poverty rate for people aged 50-59 years in 2017 (monthly income < 1 047€), the 14 

proportion of the population away from emergency medical services, the proportion of single-15 

man households, and the proportion of households composed of a single man aged 75 or more 16 

in 2017, as proxies for limited access to care and social isolation28–30. The two latest being 17 

critical as 12 hours post-discharge surveillance by a responsible adult is listed among the 18 

eligibility criteria for LEAD in ambulatory setting16 and elderly home-alone men are 19 

especially at risk.  20 

Non-parametric Kruskal-Wallis test was performed for univariate comparison. Multivariate 21 

logistic regression with a stepwise approach was applied to disentangle the effect of each 22 

variable, all other things being equal. The cluster of departments from Paris’ area was 23 

excluded from those statistical analyses as the population characteristics and the healthcare 24 

resources are very specific and different from the rest of France (Supplemental Table II). 25 
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 10 

 1 

All statistical analyses were performed using the R statistical software (version 3.6)31. A p-2 

value threshold of 5% was used to assess significance in all tests.  3 

 4 

Results 5 

In 2015, 66 389 hospital stays were for endovascular revascularisation in France, of which 1 6 

104 in ambulatory setting (Table I). This latest value has tripled in 4 years, with 3 144 7 

outpatient stays being reported in 2019. Overall, a subtle but positive trend was observed from 8 

2015 to 2019. Compared to 2015, the expected number of ambulatory endovascular 9 

interventions in 2019 increased by 1.21. Whatever the intervention setting, as the number of 10 

total endovascular interventions increases, the probability of not receiving care in an 11 

ambulatory setting decreases (OR= 0.39; 95%CI:0.33-0.46) (Supplemental Table III). In other 12 

words, the higher the number of stays, the less likely zero outpatients will be observed. 13 

Nevertheless, the percentage of ambulatory interventions remained low in 2015 and 2019, 14 

compared to conventional interventions (1.66% and 4.03%, respectively). Yet, important 15 

geographical variations could be observed (Supplemental Table IV). 16 

 17 

Spatial and temporal development 18 

Moran’s I is a correlation coefficient that measures the overall spatial autocorrelation. In our 19 

context it measures whether or not adjacent departments present similar rates of outpatients 20 

and thus whether or not the rates are homogeneous across France. The Moran’s I decreased 21 

from 2015 to 2019, ranging from .45 (p-value = .010) to .11 (p-value =  .039), respectively. 22 

While a Moran’s I of .45 indicated some clusters of departments with similar rates, its 23 

decrease over the years brought the hypothesis a heterogeneous diffusion phenomenon i.e., 24 

with more but smaller size clusters. Indeed, Figure 1 shows a heterogeneous spatial evolution 25 
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 11 

of the ambulatory activity. Initially essentially developed in the northwestern part of France, 1 

the ambulatory activity extended to the northeast and finally spread in some southern 2 

departments. 3 

 4 

The space-time analysis allowed identifying groups of departments with similar trend in the 5 

development of ambulatory setting. Eight departments with missing data were excluded from 6 

the analysis. Compared to the 2015-2017 period, the years 2018 and 2019 presented an 7 

identical primary cluster of 9 departments with higher rates of ambulatory interventions than 8 

the rest of France (Figure 2). The chance of benefiting from an ambulatory endovascular 9 

interventions in those 9 departments is on average 2.51 times higher (p< .001) than in the 10 

other French departments. Those departments were located in the northwestern part of France. 11 

Secondary clusters were identified in the northeast and southern part of France which was 12 

coherent with the diffusion phenomenon observed in the descriptive analysis (Moran’s I and 13 

mapping in Figure 1). 14 

 15 

Contribution of healthcare resources and population characteristics 16 

The distribution of healthcare resources is heterogeneous across departments. Although the 17 

average densities of healthcare professionals are lower in the active clusters, only the 18 

difference in the distribution of the general practitioners is statistically significant in 19 

univariate analysis (Table II and Supplemental Table II). Globally, the clusters of significant 20 

ambulatory activity have densities of primary healthcare professionals and healthcare services 21 

comparable to the other French departments. In the clusters, we observed on average a 22 

slightly higher proportion of elderly people, a slightly lower poverty rate of people aged 50-23 

59, slightly higher all causes mortality rates and a slightly higher proportion of the population 24 
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away from medical emergency services, but none of these differences was statiscally 1 

significant in univariate analysis.  2 

 3 

The multivariate analysis underlines the importance of the population characteristics. The 4 

clusters of departments with increasing ambulatory activity are negatively associated with the 5 

proportion of elderly people, elderly single-man household and poverty rate of people aged 50 6 

to 59 years old but positively associated with the burden of all-cause mortality, especially the 7 

burden of arterial thromboembolic diseases of lower extremities in the male population (Table 8 

III). When the proportion of elderly people increases, the odds for a department to belong to 9 

the clusters of significant ambulatory activity is decreased by 50%. Similarly, poverty of 10 

people aged 50 to 59 years appears to reduce the odds for a department to belong to the 11 

clusters of significant ambulatory activity by 24%. An increase in the proportion of elderly 12 

single-man households reduces by 73% the odds for a department to belong to the clusters of 13 

significant ambulatory activity. Inversely, when mortality rate for arterial thromboembolic 14 

diseases of lower extremity increases in the male population, the odds for a department to 15 

belong to the clusters of significant ambulatory activity are 3.15 times higher. Although the 16 

odds are lower as women mortality is concerned. This leads to the hypothesis of gender 17 

inequality in access to care. Finally, healthcare resources are not significantly associated with 18 

active clusters, except for the density of nurses and physiotherapists.  19 

 20 

DISCUSSION 21 

This study is the first to report on the space-time disparities of the development of ambulatory 22 

endovascular revascularization in France. In 2019, disparities were still striking across and 23 

within departments. The proportion of ambulatory endovascular revascularisation for LEAD 24 

varied from 0 to more than 20% between departments. 25 

Jo
urn

al 
Pre-

pro
of



 13 

The reasons for such disparities in France are complex. First, no financial incentive to develop 1 

amulatory endovascular revascularisation was proposed before 2019. Currently, in France, 2 

ambulatory endovascular LEAD interventions are solely performed in hospitals: public, 3 

nonprofit hospitals and private hospitals (clinics). Those hospitals may have dedicated 4 

healthcare professionals and facilities (i.e., ambulatory wards) but the service remains under 5 

the hospital’s administration. This configuration is the result of national healthcare policies to 6 

control healthcare services and providers for the quality and safety of care. But as a 7 

consequence, it may have slowed down the development of ambulatory endovascular 8 

treatments in France. In the USA for instance, the current question is no longer whether 9 

ambulatory care for LEAD should be developed, but rather whether it is safe to perform these 10 

procedures in specialized surgical practices (office-based lab, ambulatory surgery center) and 11 

by other health care providers than vascular surgeons.11,32,33  12 

Second, the cost effictiveness of ambulatory endovascular revasculatisation remains a 13 

question. For instance, The AMBUVASC randomised control trial showed that on one month 14 

time horizon, ambulatory interventions was not cost effective compared with conventional 15 

hospitalisation for a €50 000 per quality adjusted life year threshold7. The authors reported 16 

that this result was mainly explained by the higher number of re-admissions in the outpatient 17 

arm. While previous studies demonstrated patient safety during the intervention, few studies 18 

evaluate the rate of early complications and re-interventions8,10,34. Therefore, healthcare 19 

services and healthcare professionals may still be hesitant to promote ambulatory setting 20 

because of potential side effects. However, using real-life data, we recently demonstrated that 21 

in the outpatient setting early complications were rare (<4%) and no more frequent than in the 22 

inpatient setting (data not shown)8. Thus, complications should not prevent interventionalists 23 

to propose ambulatory interventions. Nonetheless, ambulatory surgeries require tighter 24 

follow-up prior and post-intervention, increasing nurses’ and medical clerks’ work in 25 
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information transmission. In the case of under-staffed or disorganized medical team, the 1 

whole hospital management system may be under pressure.  2 

In addition, health regulatory agencies may remain cautious for various reasons. Among the 3 

principal reasons is the apprehension of shifting the burden of early post-procedural follow-up 4 

to ambulatory healthcare services.35 Although we have shown in a former study that 5 

ambulatory endovascular interventions for LEAD do not increase the time before resuming 6 

work,  the coordination between healthcare professionals (hospital and medical offices) is a 7 

key element of the postprocedural rehabilitation9. In this work, the density of primary 8 

healthcare resources are on average lower in the clusters of high ambulatory activity than in 9 

the other French departments. Therefore, ambulatory activity does not seem to imply a need 10 

for more primary care resources but require optimized coordination between health care 11 

services. This result is in favour of a new paradigm for hospital reimbursement with a shift 12 

from fee-for-service payment to payment for clinically-defined episodes of care (e.g. bundled 13 

payment) that we now observed in Europe36. Another reason is that French health regulatory 14 

agencies are the warranter of an equal access to care. Although we showed that disparities are 15 

also linked to patients’ social characteristics. In particular, poverty and the absence of a helper 16 

or a caregiver together result in some form of social isolation 28–30 that impairs the access to 17 

ambulatory interventions and consequently its development.  18 

 19 

Although longitudinal and nationwide, these open data have limitations by construction. No 20 

individual information were available to comply with French authorities’ privacy regulations. 21 

The data did not report age groups, comorbidities, and symptoms. No age standardisation 22 

across departments could be computed. This should not impact too much the estimation as 23 

age is not an eligibility criterion for an ambulatory intervention. However, the study may 24 

under-estimate the proportion of interventions in an ambulatory setting in geographical areas 25 
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 15 

where older patients have more comorbidities. Again, to comply with privacy rules, data were 1 

not communicated when the total number of hospital entries or the total number of procedures 2 

in an ambulatory setting were less than 11. The study therefore may slightly underestimate the 3 

proportion of ambulatory interventions. Finally, no guidelines exist in the United States and in 4 

Europe, except in France, for ambulatory interventions for LEAD16. Consequently, caution 5 

should be taken before generalising our findings. 6 

 7 

In conclusion, from 2015 to 2019, the development of ambulatory endovascular 8 

revascularization in France is highly heterogeneous across territories. From a health services 9 

perspective, these disparities remain complex to explain. In 2019, French vascular surgeons 10 

proposed clinical eligibility criteria to guide the development of ambulatory care of lower 11 

limb angioplasty procedures16. In parallel, incentive pricing was introduced to encourage 12 

hospitals to develop ambulatory setting for endovascular treatment. However, because of the 13 

COVID-19 pandemic and the rescheduling of many surgeries, the effect of such contributions 14 

cannot yet be assessed. From a population health perspective, the clusters of departments with 15 

a significant ambulatory activity differed from the others by the burden of LEAD, some form 16 

of social isolation, and the poverty of their elderly population. Hence, to improve access to 17 

ambulatory interventions several issues should be addressed such as clinical issues to reduce 18 

complications (e.g. use of efficient closure devices), the reimbursement system and the 19 

guidelines for outpatient discharge. For the latest, we notably suggest that developing home-20 

based telemedical monitoring tools may help discharge and even overcome some social 21 

isolation condition (i.e. home-alone) as an exclusion criterion37,38, which could then open 22 

access to more patients.  23 

 24 

  25 
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Table I. Evolution of endovascular revascularization for LEAD in ambulatory setting in 1 

France from 2015 to 2019. 2 

a -To comply with French privacy rules, data were not communicated when the total number 3 

of hospital entries or the total number of procedures in an ambulatory setting were less than 4 

11. Those hospitals were considered as hospitals without ambulatory activity. 5 

 6 

                                 Year 2015 2016 2017 2018 2019 

Total number of patients 66 389 69 157 73 232 73 561 77 404 

Number of ambulatory 

patients 
1 104 1 590 2 224 2 677 3 130 

Number (%) of departments 

without ambulatory 

interventions 

70 (81.4) 65 (74.7) 57 (67.1) 55 (66.3) 50 (59.5) 

Number (%) of hospitals 

without ambulatory 

interventiona 

320 (93) 307 (91) 293 (87) 283 (85) 276 (83) 
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Table II.  Univariate comparison of population characteristics and healthcare resources 1 

between departments contributing to the clusters of significant ambulatory activities 2 

and the other French departments (Paris area excluded).  3 

  

Departments with significant 

endovascular ambulatory 

activity a (n=27) 

Other departments (n= 56)   

Variables 
Mean 

(+/-SD) 

Median 

(IQR) 

Mean 

(+/-SD) 

Median  

(IQR) 
 p-value b 

Population characteristics      

Proportion of elderly people 

(aged 59 years or more) 
30.9 (4.3) 29.5 (27.7-33.8) 29.3 (4.2) 29.0 (26.4-33.0)  .18 

Poverty rate of people aged 

50-59 
13.5 (2.3) 13.1 (11.8-15.4) 14.4 (3.2) 13.6 (12.2-16.3)  .40 

Proportion of single-man 

household 
15.8 (1.0) 15.9 (15.0-16.4) 15.6 (1.3) 15.7 (15.0-16.4)  .59 

Proportion of single-man 

household aged 75 or more 
23.4 (1.7) 23.1 (22.0-24.6) 23.4 (1.3) 23.3 (22.6-24.1)  .81 

Proportion of the population 

away from emergency 

medical services 

5.5 (7.6) 2.2 ( .3-7.1) 4.1 (8.9) 1.3 (0.1-4.6)  .32 

Mortality rate of patients 

with lower limb arterial 

thrombo-embolic diseasesc 

     

Total 

Female 

Male 

1.8 (0.8) 

1.8 (1.0) 

1.7 (0.8) 

1.7 (1.3-2.1) 

1.8 (1.1-2.2) 

1.4 (1.1-2.3) 

1.7 (0.7) 

2.0 (1.0) 

1.3 (0.7) 

1.6 (1.2-2.1) 

1.8 (1.5-2.7) 

1.2 (0.9–1.7) 

 .87 

 .48 

 .088 

All causes mortality rate c 

Total 

Female 

Male 

 

1066 (195) 

1038 (193) 

1096 (200) 

 

1029 (903-

1201) 

987 (889-

1164) 

1060 (933-

1257) 

 

986 (179) 

955 (170) 

1019 (190) 

 

974 (873-1125) 

949 (845-1082) 

1000 (900–1153) 

 

 .17 

 .12 

 .19 

Healthcare resources       

Accessibility to general 

practionersd 
3.7 (0.5) 3.7 (3.4-4.1) 3.9 (0.6) 4 (3.5-4.3)  .092 

Density of health care 

professionals and services 

per 100 000 inhabitants  

     

Vascular surgeons 0.6 (0.5) 0.5 (0.3-0.7) 0.8 (0.4) 0.8 (0.6-1.1)  .90 

Pharmacies 40.2 (18.0) 
36.8 (32.3-

42.2) 
41.0 (22.7) 38.2 (33.4-41.0)  .93 
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Emergency care units 1.3 (0.7) 1.1 (0.9-1.6) 1.3 (0.6) 1.2 (0.9-1.6)  .89 

General practioners 93.9 (51.5) 
85.7 (75.6-

95.6) 
103.3 (63.2) 96.3 (76.6-107.5)  .054 

Nurses 145.2 (66.6) 
121.8 (100.5-

175.4) 
182.7 (99.5) 

150.4 (111.8-

228.1) 
 .087 

Physiotherapists 100.4 (69.6) 
85.5 (69.8-

105.6) 
123.2 (70.1) 112.4 (71.5-152.7)  .083 

a- departments identified by the space-time analysis as part of clusters of significant 1 

ambulatory activities in 2018-2019 compared to 2015-2017  2 

b- p-value of Kruskal-Wallis rank sum test for non-parametric comparison of two groups;  3 

SD: standard deviation; IQR: interquartile range (25%-75%);  4 

c- mortality rate for per 100 000 inhabitants for ICD10 diagnosis I74.3 5 

d- localized potentiall index: a composite measure of the volume of services provided relative 6 

to the population’s size and the proximity of the services provided relative to the 7 

population’s location 8 
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Table III. Population characteristics and healthcare resources associated with 1 

departments in clusters of significant ambulatory activities versus the other French 2 

departments (Paris area excluded). Only the factors significantly associated with a 3 

significant ambulatory activity in the multivariate logistic regression were kept.  4 

 ORa [95%CI] p-value 

Population characteristics 

  
Proportion of elderly people (>59 years-old) 0.50 [0.2-0.8]  .044 

Proportion of single-man household aged 75 or more 0.37 [0.2-0.8]  .011 

Poverty rate of people aged 50- to 59-year-old 0.69 [0.5-0.9]  .020 

Mortality rate of lower limb arterial thromboembolic 

diseases b 

Female 

Male 

0.36 [0.1-0.8] 

3.15 [1.2-8.1] 

 .021 

 .018 

All causes mortality rate 1.03[1.0-1.1] .004 

Healthcare resources 

  
Density of health-care personnels per 100 000 

inhabitants: 

  
Physiotherapists 1.02 [1.0-1.1]  .017 

Nurses 0.98 [0.9-1.0]  .023 

a- OR : odds ratio of the multivariate stepwise logistic regression with 95% confidence 5 

interval (CI). b - mortality rate for per 100 000 inhabitants for ICD10 diagnosis I74.3 6 
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FIGURE LEGENDS 1 

FIGURE 1. Proportions of ambulatory endovascular revascularization for LEAD 2 

compared to hospitalizations for in ambulatory setting over endovascular 3 

revascularizations, in French departments from 2015 to 2019. From top left (A) to bottom 4 

right (E) the maps represent the years 2015 to 2019. The data distribution of 2016 was used as 5 

the baseline for the classification scheme to assess the spatial and temporal variations. Colors 6 

from dark to light brown indicate high to low proportions of ambulatory interventions, 7 

respectively. White coloring indicates no data, i.e., department where hospitals altogether 8 

performed less than 11 entries in total. 9 

 10 

FIGURE 2. Departements with a significant activity of ambulatory endovascular 11 

revascularisation for LEAD from 2018-2019 compared to the previous period of 2015-12 

2017. Cluster issued from the scan statistics analysis with a zero-inflated Poisson probability 13 

model. Those clusters of departments present a higher number of LEAD ambulatory 14 

interventions than expected by chance in 2018 and 2019 compared to the 2015-2017 baseline 15 

period. The primary cluster is the oldest in time. 16 
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