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Strengths and limitations of this study

 ► This retrospective study is based on data extracted 
from the French National Health Insurance System 
(SNDS—Système National des Données de Santé) 
which covers 98.8% of the 66 million people in the 
French population.

 ► The cohort enables the analysis of healthcare 
pathways including hospital stays, office medicine 
consultations, drug prescriptions and sick leave 
prescriptions.

 ► The cohort includes patients who beneficiated from 
an angioplasty with stent placement which rep-
resents 85% of the angioplasties for lower extremi-
ties arterial disease.

 ► The SNDS lack of detailed sociodemographic and 
clinical information preventing the inclusion of valu-
able information relating to hospital stay conversion, 
family environment and socioprofessional category 
in our analysis model.

AbStrACt
Objective To assess whether disparities in rates of same- 
day discharge for lower extremities arterial disease (5%) 
and varicose vein interventions (90%) are associated 
with the burden of postprocedural rehabilitation process, 
measured through the duration of sick leave.
Design Retrospective observational study using French 
National Health Insurance data in 2012–2016.
Setting The French National Health Data System 
(Système National des Données de Santé), which covers 
98.8% of the 66 million people in the French population.
Participants French workforce population aged 18 to 
65 years old who underwent a first angioplasty with stent 
placement for lower extremities arterial disease (LEAD, 
n=30 238) or a first varicose vein intervention (n=265 670) 
between 2013 and 2016.
Main outcome measures Duration and renewals of sick 
leave within 180 days after endovascular intervention, 
continuity of care and prescription indices to assess 
coordination among healthcare professionals after 
intervention associated with specific intervention settings: 
conventional (inpatient) or same- day discharge (outpatient). 
Association was estimated by multivariate negative binomial 
regressions adjusting for age, gender and comorbidities.
results Outpatient settings decrease the incidence rate 
ratio (IRR) of the number of cumulated days of sick leave 
by 14% in both interventions. The increasing variety of 
prescribers decreases the IRR of cumulated days of sick 
leave and prescription renewals for varicose interventions 
by 25% and 21%, respectively, but increases them for 
LEAD interventions by 240% and 106%. Less coordination 
between healthcare specialists increases the IRR of 
cumulative days of sick leave and renewals by 37% and 
29% for varicose, and 11% and 9% for LEAD interventions.
Conclusions Low rates of outpatients in LEAD angioplasty 
does not seem related to the duration of sick leave. 
Outpatient setting reduces the duration of sick leave and 
their renewals, whatever the intervention. Coordination of 
healthcare professionals is a key element of interventions 
follow- up with pathology specificities.

IntrODuCtIOn
In the French healthcare system, same- day 
discharge procedures are outpatients’ 

hospitalisations, while inpatients’ care 
include overnight hospitalisations. Outpa-
tient procedure appears to be beneficial for 
both patients’ quality of care and health-
care systems by relieving the pressure on 
hospital beds and material resources.1–3 Long 
time lagging behind for the development 
of ambulatory surgeries and interventions, 
France has recently made significant prog-
ress in developing same- day discharge. Since 
2010, same- day discharge has grown up to 
represent on average 56% of all surgeries and 
interventions but, depending on the medical 
procedure and geographical area, important 
variations can be observed. In 2016, almost 
90% of varicose vein interventions were 
performed in outpatient setting, while we esti-
mated at <5% the rate of same- day discharge 
procedures for stent placement in the context 
of lower extremities arterial disease (LEAD), 
with regional variations from 0% to 58%. 
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Figure 1 Flowchart of study population. (A) Patients with varicose vein. (B) Patients with LEAD. LEAD, lower extremity arterial 
disease; LOS, Length of stay in hospital.

These disparities may result from the complexity of the 
therapeutic management for patients with LEAD, who 
tend to have more complicated postprocedural follow- up 
and rehabilitation than patients with varicose vein as 
they are older, they have more comorbidities, and their 
condition is more disabling. As a consequence, outpa-
tient endovascular procedures for patients with LEAD 
may result in shifting the burden of early postprocedural 
follow- up to ambulatory health services and in increasing 
the time before resuming work.4

To approximate the burden of postprocedural rehabili-
tation in the context of inpatient and outpatient settings, 
we propose to compare the number of days of medical 
leave from work and the number of their renewals after 
intervention. Research conducted on sick leave according 
to intervention settings for the treatment of varicose vein 
and angioplasty with stent placement for LEAD is scarce. 
In varicose veins, most studies compare procedures (ie, 
stripping vs radiofrequency or laser ablation) but not the 
setting as most interventions are day cases. However, few 
international studies report that the mean number of 
days of sick leave after conventional surgery of varicose 
vein vary between 4 and 14 days, whatever the interven-
tion setting. The French guidelines by the health regula-
tory agency vary from 3 days to 10 days (including the day 
of the procedure) in the case of sedentary workers.5 For 
LEAD procedures, the French guidelines concern only 
inpatient interventions and vary from 7 days to 28 days, 
according to the type of intervention and the patient’s 
employment characteristics.5

In this paper, we propose for the first time a descrip-
tion and a comparison of duration of sick leave in 
function of the hospitalisation setting (ie, inpatient or 
outpatient) after LEAD and varicose interventions. The 
indicators used are (1) the delays before resuming work 
and (2) the number of renewals of sick leave prescrip-
tions per patient. The differences in sick leave duration 
and renewals according to healthcare prescribers in the 
continuum of care are also highlighted.

MethODS
A retrospective analysis from 1 January 2013 to 30 June 
2016 was conducted using data from the French National 
Health Data System (Système National des Données de 
Santé, SNDS), which covers 98.8% of the 66 million people 
in the French population. The SNDS contains anonymous 
and individual health insurance users’ data with demo-
graphic characteristics and all reimbursed care, including 
outpatient medical care, ambulatory consultations and 
hospitalisation discharge data.6

Patient and public involvement
No patient involved.

Study population and demographics
The population of interest was the French workforce 
population aged 18 to 65 years old. All incident patients 
who underwent angioplasty and stent placement for 
LEAD (n=30 238) or varicose vein invasive interventions 
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(ligature, stripping or crossectomy, n=2 65 670) between 1 
January 2013 and 30 June 2016 were included (figure 1). 
Clinical selection criteria were based on hospital discharge 
principal diagnosis identified by International Classifica-
tion of Diseases, 10th Revision codes and surgical proce-
dures identified by the French Common Classification of 
Medical Procedures (online supplementary tables 1 and 
2). Outpatient setting corresponded to 1 day intervention 
where patient stayed less than 12 hours in a hospital with 
same- day discharge, coming from home and leaving back 
home. For comparison purposes, and following health 
regulatory agencies’ guidelines, inpatient whose hospital 
length of stay was longer than 10 days for an endovas-
cular procedure and 3 days for a varicose veins’ interven-
tion were excluded (online supplementary figures 1 and 
2).5 Patients with no sick leave within 180 days following 
the intervention were excluded. The final population 
included 83 448 patients with varicose and 6192 patients 
with LEAD .

Study variables and outcomes
Each patient was characterised by the following covariates: 
gender, age categorised into three age groups (18–39, 
40–59, 60–65), surgical intervention setting (inpatient or 
outpatient) and group of comorbidity index. The Charl-
son’s Comorbidity Index was computed per patient to 
quantify the burden of comorbidities.7 8 Comorbidities 
were obtained based on the principal and associated diag-
noses that a patient may have had during hospitalisation 
1 year prior the index intervention. For regression anal-
ysis, the Charlson’s Comorbidity Index was transformed 
into five classes (0, [1–2], 3, 4, [5–12]).

For each patient, continuum of care after surgery was 
characterised by the Bice- Boxerman Continuity of Care 
Index (COCI),9 10 and an adapted version measured 
the continuity of sick leave prescribers (COPI, online 
Supplementary equations 1 and 2). The COCI varies 
between 0 and 1, and measures the extent to which a 
patient seek care through a unique care provider cate-
gory (eg, COCI=1 if only general practitioner (GP)) 
or several different ones (eg, COCI ~0 if GP+angi-
ologists+…). The COPI varies between 0 and 1, and 
measures the extent to which a patient had his/her sick 
leaves prescribed by a unique care provider category 
(COPI=1) or several different ones (COPI~0).

Categories of sick leave prescribers were built according 
to the medical specialties and place of practice: ‘GP’ refers 
to general practitioners, ‘hospital’ refers to prescriptions 
written by hospital services, ‘specialists’ refer to radiolo-
gists, vascular and cardiovascular doctors in town prac-
tice (ie, medical office) and ‘others’ refer to all other 
prescribers in medical offices.

To approximate the postprocedural rehabilitation 
process, the outcomes of the study were (1) the cumu-
lative days off work for medical leave after hospital inter-
vention per patient within 180 postprocedural days, and 
(2) the number of renewals of medical leave from work 

per patient within 180 postprocedural days and without 
rehospitalisation.

Statistical analyses
The patients’ characteristics were described and compared 
using Pearson’s χ2 test when qualitative and Student’s 
t- test when quantitative. A p value <0.05 was considered 
statistically significant. The association between covari-
ates and outcomes of interest was assessed using negative 
binomial regression analyses. Propensity score weighting 
was used to address possible treatment bias associated 
with the year of intervention, sex, age, comorbidities and 
age×comorbidity interactions.11 Results were reported as 
incidence rate ratios (IRRs) with 95% CIs and p values. 
Forest plot was used to visually compare the results. All 
computations were performed using R.12

reSultS
Patients with LEAD differ from patients with varicose vein 
by most characteristics (table 1). Only 4.7% of patients 
with LEAD were outpatients while it concerns 89% of 
patients with varicose vein. Among the patients with vari-
cose vein, the female/male sex ratio approximated 1.5. 
Among patients with LEAD, the sex ratio was around 0.19 
in both settings. More than 90% of patients with varicose 
vein had no comorbidity. Patients with LEAD were older 
than patients with varicose vein with most patients aged 
between 40 and 59 years old. Comorbidity profiles were 
different between pathologies with a majority of diabetes 
and pulmonary diseases in the population with varicose 
vein (online supplementary table 3 and figure 1) and a 
majority of cardiovascular diseases in the population with 
LEAD (online supplementary table 4 and figure 2).

Varicose vein and postprocedural duration of sick leave
An increase trend of IRR was observed for the cumulated 
number of workday breaks in relation with comorbidities 
level compared with no comorbidities, whatever the inter-
vention setting. Similarly, an increase trend of IRR was 
estimated for the cumulated number of workday breaks 
and number of workday break renewals in relation with 
population ageing ((figure 2, online supplementary table 
5 and 6). The mean duration of the first sick leave was 
similar for inpatients and outpatients with 3.90 and 3.87 
days, respectively (p value=0.52). The average duration 
of each prescribed sick leaves over the 180 days period 
after intervention was significantly different between 
inpatients and outpatients with 5.95 days and 5.51 days, 
respectively (p value<2e−16). On average, the cumulated 
number of workday breaks and the number of renewals 
of prescriptions differ between inpatients and outpa-
tients with 61 days and 48.5 days of cumulated number 
of workday breaks, respectively and prescription renewals 
8.7 and 7.2 times. Intervention settings have a significant 
impact on the cumulated number of workday breaks and 
the number of sick leave renewals. While holding all other 
variables constant, interventions in outpatient setting 
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Table 1 Characteristics of the active population of French patients who had a sick leave prescription within 30 days of a 
vascular intervention for LEAD or varicose veins between 1 January 2013 and 30 June 2016

Varicose
n=83 448

LEAD
n=6192

Inpatient Outpatient P value* Inpatient Outpatient P value*

N (%) 9463(11) 73 985(89) 5901 (95.30) 291 (4.70)

Gender

  Male 3910 (41.32) 28 844 (38.99) 1.30−5 4960 (84.05) 243 (83.51) 0.8

  Female 5553 (58.68) 45 141 (61.01) 941 (15.95) 48 (16.49)

Age (mean±SD) 47.9 (8.36) 45.6 (9.32) 53.45 (5.30) 53.03 (4.90)

  18–39 1729 (18.27) 19 777 (26.73) 2.10−16 72 (1.22) 3 (1.03) 0.28

  40–59 7178 (75.85) 51 474 (69.57) 5307 (89.93) 270 (92.78)

  60–65 556 (5.88) 2736 (3.70) 522 (8.85) 18 (6.19)

Comorbidity index† 0.086 0.0317 1.32 0.04

  0 8894 (93.99) 72 348 (97.79) 2.10−16 1266 (21.45) 98 (33.68) 2.10−16

  [12] 552 (5.83) 1527 (2.06) 3805 (64.48) 160 (54.98)

  3 24 (0.25) 53 (0.07) 474 (8.03) 18 (6.19)

  4 7 (0.07) 7 (0.01) 184 (3.12) 7 (2.41)

  [5–12] 16 (0.17) 50 (0.07) 172 (2.91) 8 (2.75)

*P values are results of univariate tests: Fisher’s exact test for qualitative variable and Student’s t- test for quantitative variables.
†As defined by Charlson’s Comorbidity algorithm.
LEAD, lower extremity arterial disease.

Figure 2 IRRs of cumulated and prescription renewals of sick leave after varicose vein intervention, in France between 2013 
and 2016. COCI, Continuity of Care Index; IRRs, incidence rate ratios.

significantly decreased the trend of IRR of the number of 
sick leave days by 14%, and the IRR of sick leave renewals 
by 9% compared with inpatient settings.

Compared with sick leaves prescribed by GPs, the IRR of 
the total number of cumulated sick leave days prescribed 
within 180 days of varicose intervention decreased by 43% 
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Figure 3 IRRs of cumulated and prescription renewals of sick leave after angioplasty for LEAD intervention with stent 
placement, in France between 2013 and 2016. COCI, Continuity of Care Index; GP, general practitioner; IRRs, Incidence rate 
ratios; LEAD, lower extremity arterial diseases.

if prescribed within hospitals and by 39% if prescribed 
by vascular doctors in outpatient sites (eg, angiologists 
in medical offices) but increased by 40% if prescribed by 
other specialists in their medical offices. Similarly, the IRR 
of the total number of sick leave renewals was expected to 
decrease by 19% if prescribed in a hospital and by 27% if 
prescribed by a vascular specialist but increased by 47% if 
it was prescribed by another specialist.

The COCI showed that when the number of visits 
to the same group of providers increased, the IRR of 
cumulative days of sick leave increased by a factor of 
38% and the number of sick leave renewals increased 
by a factor of 29%. The COPI indicated that when 
the number of prescribers from distinct specialties 
decreases, the IRR of the cumulated days of sick leave 
decreased by 25%, and the IRR the total number of 
sick leave renewals decreased by 21%. Interestingly, 
outpatients have a lower percentage of visits to the 
same group of providers but a higher percentage of 
prescriptions from the same group of providers than 
inpatients, possibly synonymous of tighter coordina-
tion (online supplementary table 7). Although COCI 
and COPI indices are not linearly correlated (r=−0.05), 
when prescriptions were delivered by few providers of 
the same specialty, sick leaves were shorter on average, 
reducing the overall cumulated days of sick leaves or 
their renewals.

leAD and postprocedural duration of sick leave
In the population with LEAD, the number of prescrip-
tion renewals for workday breaks and their cumulated 
number did not seem to be significantly associated 
with the age and the sex of the patient (figure 3). 
However, the levels of comorbidities did affect the IRR 
of the cumulated number of workday breaks and the 
renewals of workday break prescriptions. Although 
no specific trend was observed, two groups could be 
highlighted: comorbidity levels 1 and 2 demonstrated 
an IRR increase of 12% for the cumulated number of 
workday breaks compared with no comorbidities and 
comorbidity levels above 2 showed an IRR increase of 
around 50%. Although, the mean duration of the first 
sick leaves was similar whatever the intervention setting 
(5.29 and 5.46 days for inpatient and outpatient, respec-
tively with p value=0.57), intervention settings was a 
significant determinant of the number of the cumu-
lated workday breaks (figure 3) (online supplementary 
table 8). Outpatient management decreased the IRR of 
the number of cumulated workday breaks by 14%. The 
number of prescription renewals was slightly smaller for 
outpatients than inpatients (figure 3)(online supple-
mentary table 9). However, intervention setting had no 
impact on the overall number of sick leave renewals. 
This observation might be explained by the average 
number of workday breaks per period of sick leaves that 
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is greater for inpatients (p value=0.01) with 6.5 and 5.9 
days, respectively.

Compared with prescriptions by a GP, the IRR of the 
total number of cumulated sick leave days within 180 
days of endovascular interventions decreased by ~30% 
if prescribed within a hospital or by vascular doctors in 
medical offices (figure 3). However, it increased by 37% 
when prescribed by other specialists in their medical 
offices. The IRR of the number of sick leave renewals 
decreased by 15% and 16% if prescribed within hospi-
tals or by angiologists in medical offices, respectively, but 
increased by 27% if prescribed by other specialists in their 
medical offices.

The COCI showed that when the degree of coordina-
tion between different healthcare providers decreased, 
the IRR of cumulative days of sick leave increased by 12% 
and the number of sick leave renewals increased by 10%. 
The COPI showed that when the number of sick leave 
prescriptions delivered by the same group of healthcare 
practitioners increases, the IRR of cumulated days of sick 
leaves significantly increased by a factor of 3.43, and the 
number of sick leave renewals increased by a factor of 
2.06. The principal group of prescribers of sick leave were 
GPs and other doctors in medical offices with a median 
of six and three prescriptions per patient, respectively. 
Interestingly, the COCI and COPI measurements were on 
average similar whatever the intervention setting (online 
supplementary table 10)

Overall, except for the coordination indices, the 
effects of the observed determinants on the number 
of cumulated days of sick leaves and the renewals of 
sick leaves after LEAD and varicose vein interventions 
were similar. Patients’ age and sex had no or moderate 
effects. An increasing trend effect could be observed for 
comorbidity levels. Outpatients tend to show lower IRR 
than inpatients. Sick leaves duration and renewals were 
more important when prescribed by GP than any other 
health services. The main effect seemed to be coor-
dination that differ between the two pathologies and 
between settings.

DISCuSSIOn
In this analysis of sick leave durations and renewals as 
proxies of rehabilitation within 180 days of postproce-
dural follow- up of LEAD and varicose vein interventions 
according to care settings in France, our findings suggest 
that outpatient interventions do not induce longer dura-
tion of sick leave than inpatient interventions. In fact, 
our results highlight the benefits of outpatient interven-
tions in decreasing by 13% the IRR of the cumulated 
time before resuming work whatever the pathology. 
Furthermore, the study shows that the variations of prac-
tices in the number of cumulated days of sick leave and 
their renewals prescribed according to the healthcare 
services are similar for both pathologies. Prescriptions 
by GPs induced higher numbers of cumulated sick leave 
days and more renewals. This finding corroborates the 

importance of coordinating postprocedural follow- up, 
since the concentration of postintervention care within a 
single practitioner significantly increases the IRR of dura-
tion of sick leave, whatever the pathology. Interestingly, 
when sick leaves were prescribed by the same group of 
healthcare providers, the IRR of their duration increased 
for patients with LEAD but decreased for patients with 
varicose vein .

To our knowledge, research on the duration of postpro-
cedural rehabilitation process using sick leave prescrip-
tions as proxies for LEAD or varicose vein interventions 
in inpatient and outpatient settings is scarce. Our findings 
on the benefits of outpatient interventions for varicose 
vein are coherent with the work by van Groenendael et al 
and the Health Quality Ontario report.13 14 Although one 
limitation of our study is the use of sick leave prescrip-
tions and their duration as the only measure to estimate 
the duration of postprocedural rehabilitation process. 
Nevertheless, our study describes the contribution of 
distinct healthcare providers involved in that process 
while prescribing sick leave. The observed variations in 
sick leave prescriptions are similar to previous studies 
based on the French healthcare system where GPs are 
at the origin of 74% of the total number of sick leave 
prescriptions.15 16 These observations are likely due to the 
pivotal role of GPs in patient care pathways and an answer 
to the geographical disparities in the access to healthcare 
specialists, such as angiologists.

The first strength of our study is the analysis of health-
care consumption for the quasiexhaustive population 
of LEAD and patients with varicose vein as data were 
issued from the SNDS, a national medico- administrative 
database that covers 99% of the French population. The 
second strength is the historical depth of our data as our 
retrospective cohort covers a 4- year period while studies 
by others were done over a 1- year period.13 14

Although representative of the French population, the 
SNDS has limitations. The database essentially contain 
data of reimbursed healthcare and associated expendi-
tures but few clinical and sociodemographical informa-
tion. For instance, adjustment or stratification of the study 
population by type of work or weekly work load that may 
be related to post- follow rehabilitation process cannot be 
done. Similarly, family environment (eg, marital status, 
offspring) is unknown which is related to intervention 
setting choice and possible hospital stay conversion from 
planned same- day discharge to overnight stay. Another 
limitation is the threshold chosen for the length of stay 
to select the inpatient population. Although the defined 
thresholds were based on national guidelines, variations 
of practices exist at different levels: between hospitals 
and healthcare professionals, notably. Finally, length of 
stay in hospital for inpatients were not counted as days 
off work which may underestimate the benefit of outpa-
tient settings in decreasing sick leave duration and conse-
quently the time to rehabilitation.
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COnCluSIOnS
Outpatient interventions for LEAD and varicose vein 
proved to decrease the duration of sick leave compared with 
conventional intervention. Therefore, outpatient interven-
tions could help saving health insurance money not only 
associated with hospitals’ expenses for bed management 
but also with work- break payment. In addition, same- day 
discharge interventions for LEAD have similar timing in 
postprocedural rehabilitation than for varicose veins. There-
fore, duration of sick leave does not seem a determinant 
of the observed differences in rates of same- day discharge 
interventions for LEAD and varicose veins. However, the 
analysis of the coordination indices suggests that health-
care provider coordination is critical for sick leave dura-
tion and postprocedural follow- up. Coordination should 
be specific to the intervention setting and the pathology, 
especially in the acute care context where postprocedural 
accessibility to healthcare specialists might be complicated 
(territorial disparities in travel time and availability).4 17 18 
Compared with varicose vein interventions, LEAD interven-
tions require a greater diversity of healthcare providers for 
postintervention care with tighter coordination. Although 
we suggest that healthcare coordination after LEAD inter-
ventions may not be exclusive to one healthcare specialty, 
like the GP- centred approach in varicose vein interven-
tions. In addition, in the area of participatory medicine 
and eHealth, the use of shared electronic health records 
should be considered seriously by the healthcare providers 
and users.19–21 Though key legal and security challenges are 
unsolved,22 shared electronic health records could become 
a coordination and shared decision- making tool.23 In 
France, the current promotion of shared e- health records 
will hopefully be accepted by healthcare services, which 
should improve care trajectories with enhanced coordina-
tion between hospital and office medicine and equity of 
access to outpatient interventions.
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