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Abstract 

Background This study was designed to identify factors associated with at least one emergency department (ED) 
visit and those associated without consultation by a general practitioner or paediatrician (GPP) before ED visit. Levels 
of annual consumption of healthcare services as a function of the number of ED visit were reported.

Methods This retrospective study focused on children < 18 years of age living in mainland France and followed 
for one-year after their birth or birthday in 2018. Children were selected from the national health data system, which 
includes data on healthcare reimbursements, long-term chronic diseases (LTD) eligible for 100% reimbursement, 
and individual complementary universal insurance (CMUc) status granted to households with a low annual income. 
Adjusted odds ratios (OR) were estimated using multivariate logistic regression.

Results There were 13.211 million children included (94.2% of children; girls 48.8%). At least one annual ED visit 
was found for 24% (1: 16%, 2: 5%, 3 or more: 3%) and 14% of visits led to hospitalization. Factors significantly asso-
ciated with at least one ED visit were being a girl (47.1%; OR = 0.92), age < 1 year (9.1%; OR = 2.85), CMUc (22.7%, 
OR = 1.45), an ED in the commune of residence (33.3%, OR = 1.15), type 1 diabetes (0.25%; OR = 2.4), epilepsy (0.28%; 
OR = 2.1), and asthma (0.39%; OR = 2.0). At least one annual short stay hospitalisation (SSH) was found for 8.8% chil-
dren of which 3.4% after an ED visit. A GPP visit the three days before or the day of the ED visit was found for 19% 
of children (< 1 year: 29%, 14–17 years: 13%). It was 30% when the ED was followed by SSH and 17% when not. Sig-
nificant factors associated with the absence of a GPP visit were being a girl (OR = 0.9), age (1 year OR = 1.4, 14–17 years 
OR = 3.5), presence of an ED in the commune of residence (OR = 1.12), epilepsy LTD (OR = 1.1).

Conclusion The low level of visits to GPP prior to a visit to the ED and the associated factors are the elements 
to be taken into account for appropriate policies to limit ED overcrowding. The same applies to factors associated 
with a visit to the ED, in order to limit daily variations.
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Background
Children’s visits to emergency departments (ED) are a 
major concern, as they can lead to overcrowding, pres-
sure to transfer patients and variations in the quality 
of care. Studies have been carried out to assess the dif-
ferent socio-demographic characteristics, healthcare 
systems and policies between countries, as for adults. 
Some have looked at trends and the proportion of chil-
dren among all ED visits, as well as independent fac-
tors associated with occasional or heavy use of ED. 
For example, in the US, children under 21 accounted 
for 25% of all ED visits in 2014 [1]. In Korea, children 
under 19 accounted for 31% of ED visits in 2010 [2]. 
Other studies have reported an increase in ED visits 
by children under 15 in England (2007–17: 1.5%/year) 
and Ontario (0–4 years: 43.2% to 55.4% from 2008 to 
2018) [3, 4]. In Lombardy (Italy), attendance revealed 
that 27% of young people had visited the ED at least 
once in 2012, and 79% of them had done so for non-
urgent reasons [5]. The most frequent diagnoses were 
trauma (26%) and respiratory tract infections (22%). 
In the United States, the most frequent pathologies for 
ED visits by children aged < 21 years were also trauma 
(26%), ear, nose and throat and dental or oral disorders 
(22%), gastrointestinal diseases (17%) and respiratory 
diseases (16%) [1]. Data for France are scarce, but chil-
dren under 15 accounted for 27% of ED visits on a given 
day in 2013. Trauma accounted for 46% of visits and 
gastroenterology for 12% in 2013 [6, 7].

Many factors have been shown to be associated with 
occasional or high-frequency ED visits by children, 
such as sex, age, level of health insurance coverage 
and type, social deprivation of the children’s family or 
neighbourhood, vulnerability and complex chronic 
conditions [8–12]. Studies have also been performed 
to increase the information available on emergency ED 
use or not, such as specific qualitative factors like more 
frequent evening visits, language barrier and inappro-
priately use [13–15]. Moreover, studies also focused 
on ED frequent visitors and related factors [16–19]. 
Besides, other studies and reviews reported the reasons 
for inappropriately use of ED including the role of pri-
mary care before visit, less frequently studied [19–21].

Thus, the purposes of this nationwide observational 
study on 13.2 million children under the age of 18 years 
included in 2018 and followed for one-year were: 1) to 
evaluate the frequency of ED visits and identify factors 
associated with an ED visit; 2) those for the absence 
of a primary care consultation with a GPP before an 
ED visit; 3) to compare annual levels of various others 
healthcare use according to frequency of ED visit.

Methods
Population
In mainland France (population of 64.9 million), there 
were around 14 million children < 18 years of age on 
the first of January 2019 according to the INSEE [Insti-
tut national de la statistique et des études économiques, 
National Institute for Statistics and Economic Studies]. 
This retrospective observational study included chil-
dren < 18 years of age in 2018 with at least one healthcare 
expenditures reimbursed by the national health insur-
ance (mapping population) and exclusion criteria in the 
chart flow (Fig.  1) [22]. They were followed up for one 
year between 2018.

Data source
The national health data system (SNDS) includes data on 
individual sociodemographic characteristics, reimbursed 
primary care prescriptions, examinations and proce-
dures, and public or private hospitalisations for almost 
the entire population with universal health insurance 
coverage [23]. The SNDS collects comprehensive anon-
ymous data concerning all reimbursed prescriptions, 
examinations, and procedures performed in the outpa-
tient setting, and hospitalisations. Information about the 
beneficiaries themselves (date of birth, sex, commune 
of residence, deprivation index etc.) are also available. 
This database does not record primary medical diagno-
ses or the results of clinical examinations and investiga-
tions. To obtain a long-term chronic disease status, a 
request by the patient’s (GP) is necessary and accepted 
by the national health insurance. It guarantees 100% 
reimbursement for all healthcare expenditures related to 
a long term disease (LTD) for at least five years and can 
be renewed according to disease evolution and clinical 
status. Diagnoses are made and validated after medical 
examinations, and, in some cases, hospitalisation or chro-
nicization during the follow-up by the patient’s GP using 
national recommendations for diagnosis, treatment, and 
follow-up. The list of LTD is published and updated by 
decree after expertise from the HAS (Haute Autorité de 
Santé, French National Authority for Health) [24].

Through a pseudonymised identification number, this 
information is all linked, via the national hospital dis-
charge database, to information concerning public and 
private hospital stays: ED visit, admission to short-stay 
hospitalisation (SSH), psychiatric hospitals or rehabilita-
tion facilities, or home hospitalisation. Hospital diagno-
ses for SSH and LTD diagnoses are coded according to 
the International Classification of Diseases 10th revision 
(ICD-10).

A social deprivation index (FDep) has been constructed 
at the municipality scale (smallest administrative unit, 
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36,000 units in mainland France) according to four fac-
tors resulting from data published by the INSEE: average 
household income, the percentage of secondary school 
graduates (those who finished secondary school in France 
who passed the Baccalaureate exam) among inhabitants 
aged 15 and over, the percentage of blue-collar workers 
in the active population, and unemployment levels. It was 
computed in 2015 and is divided into five quintiles (1: 
most deprived, 5: least deprived) [10, 25]. The index could 
not be calculated for certain rural municipalities of met-
ropolitan France. Children living in these municipalities 
were excluded from the specific analyses. Information on 
the type of commune of residence (urban or rural) is also 
present in the SNDS. Data concerning the presence of an 
ED in the municipality on December 31, 2019, were avail-
able from the Ministry of Health (DRESS) open data.

Another sociodeprivation marker is being the ben-
eficiary, or not, of universal complementary health 
coverage (CMUc: couverture maladie universelle com-
plémentaire), which is granted for one year (renewable) 
based on annual income to those who have had a stable 
and regular residence in France for over three months. 
The household can include the applicant, his/her spouse, 
partner, and their children. In 2018, the annual income 
limit was 8,810 euros for a single person and increased 
according to the number of people in the household. 
This limit is below the poverty threshold defined as 50% 

of the median annual income or 10,620 euros in France 
in 2018. The CMUc enables beneficiaries to access treat-
ment without advancing costs with a reimbursement of 
100% and without exceeding reimbursed costs [10, 26]. 
Children were classified as being a CMUc beneficiary if 
they had at least one specific outpatient reimbursement 
covered by the CMUc in 2018 or 2019.

Outcomes
The first outcome was at least one ED visit during the 
year of follow-up and associated factors. The second 
outcome was to explore the proportion of children with 
an ambulatory GPP consultation within the three days 
before and the day of the ED visit and also associated fac-
tors. Individual characteristics and annual consumption 
levels of various healthcare use according to number of 
ED visit were reported.

Analyses
We first analyzed the children’s sociodemographic 
characteristics, type of municipality of residence, and 
the presence of an ED in the municipality of residence 
according to the number of ED visits (none, 1, 2, ≥ 3 dur-
ing the year) Then, we analyzed those children who had 
at least one visit to a healthcare service during the year of 
follow-up according to the number of ED visits to explore 
the level of their use according to the frequency of ED 

Fig. 1 Flow chart to the selected children < 18 years-old in 2018
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visits. To assess the intensity of healthcare use during 
the year, the median and interquartile range (IQR) of the 
number of visits were calculated. Data on the LTD diag-
nosis are expressed as the proportion of at least one LTD. 
The 10 most frequent LTD among the entire population 
were also studied and others grouped together.

Logistic regression was used to estimate odds ratios 
(OR) of the associations between at least one annual ED 
visit and the factors listed above. The FDep was not con-
sidered in the full analysis due to collinearity with CMUc, 
and this index was adjusted only for age and sex. This was 
also true for those with at least one of all LTD, in this case 
the 10 most frequent LTD diagnoses or those of interest 
were included individually and the others grouped in a 
specific category of other LTD diagnoses. For each out-
come, the odds ratio (OR) and 95% confidence interval 
(95%CI) were calculated and then adjusted by sex and 
age and finally the full model was generated using factors 
selected from literature and then their presence or not in 
the SNDS. The same method was used to determine the 
presence of at least one GPP visit the three days before 
and the day of the ED visit. Given the almost exhaustive 
nature of the population and the large sample size, we 
report crude and adjusted OR without 95% confidence 
intervals [27].

SAS software (version 7.13, SAS Institute Inc, Cary, 
NC, USA) and R software (4.1.2) were used for the statis-
tical analysis.

Results
Population characteristics and healthcare use
The under-18 mapping population, around 14 million of 
children with at less one reimbursement, underwent sev-
eral exclusion stages (Fig. 1). Their main purpose was to 
eliminate children of the same sex from multiple preg-
nancies, indistinguishable in the SNDS, and for the sake 
of homogeneity, those of different sexes. Children not 
residing in mainland France were also excluded. Then, 
children with coding problems and those who died dur-
ing the one-year follow-up were not included. Finally, 
13.211 million children were included (94.2%) Overall, 
this study concerned singleton children living in main-
land France with national health insurance coverage who 
had at least one healthcare reimbursement from health 
insurance in 2018.

Their median age was 9 years [IQR = 4–13] and 
decreased with the number of ED visits (4 years for ≥ 3 
ED) (48.8% girls) (Table  1). CMUc was identified for 
17.5% of children and their proportion was similar 
(approximately 20%) for each deprivation quintile. Close 
to 22% lived in a rural municipality and 29% in a munici-
pality with an ED. At least one LTD was noted for 4.0% 
of the children (boys 4.6%, girls 3.3%). Six of the 10 most 

frequent LTD were classified as “mental and behavioural 
disorders”, the most frequent being “pervasive develop-
mental disorders” (0.53%). Asthma (0.24%) was the most 
frequent somatic LTD, followed by epilepsy (0.17%) and 
type 1 diabetes (0.15%).

At least one annual GPP visit was found for 88% of chil-
dren (median 3, IQR = 2–6): GP only (83.6%), paediatri-
cian only (17%), other specialist (39.5%), nurse (8.1%), 
and physiotherapist (7%) (Table 2). Age varied as a func-
tion of the type of visit: mainly a lower age for visits to a 
paediatrician and a steady increase for visits to a special-
ist up to the age of six years (Fig. 2). At least one annual 
stay in SSH was found for 8.8% children (median 1, 
IQR = 1–1), of which 3.4% after an ED visit. In addition, 
there was at least one annual stay for 0.31% in a psychiat-
ric hospital and 0.23% had hospitalisation at home.

ED visits
Among all children, 24% had at least one annual ED visit: 
1 (16.1%), 2 (4.7%), or 3 or more (2.8%). Among ED visits, 
44.4% corresponded to one ED visit during the year, two 
to 25.6%, and 30.0% to 3 ED visits or more.

Children, who had at least one ED visit were younger 
(median 7, IQR: 2–12) than those who did not have an 
ED visit (median 9, IQR: 5–13) (Table 1). They also more 
often had CMUc (23% vs 16%), a residence in the highest 
deprivation quintile (23% vs 19%) and in an urban area 
(79% vs 77%), an ED located in their municipality (33% 
vs 28%), and at least one LTD (5.3% vs 3.5%): mainly 
asthma, epilepsy, diabetes, or a psychiatric condition. 
They had also more frequently at least one primary care 
professional visit during the year of follow-up (including 
ED visit): GPP (92.3% vs 86.7%), GP (92% vs 87%), pedia-
trician (23% vs 16%), or some other medical specialist: 
surgeon (6.5% vs 3.5%), ENT (9% vs 6.5%), nurse (24% vs 
6%), or physiotherapist (11% vs 6%). They were also more 
often admitted for SSH (21% vs 5%) and other types of 
hospitalization, mainly psychiatric (0.6% vs 0.2%). These 
frequencies increased with the number of ED visits 
(Tables 1 and 2).

The full model comparing children who had at least one 
ED visit to those who did not showed significantly lower 
ED use for girls (OR = 0.92) and higher ED use before the 
age of five years (mainly for children < 1 year OR = 2.85) 
(Table  3). Other factors that significantly increased 
the likelihood of visiting an ED were having CMUc 
(OR = 1.45), an ED in the commune of residence (OR 
1.15), and mainly for somatic LTD: asthma (OR = 2.0), 
epilepsy (OR = 2.1), diabetes mellitus (OR = 2.4).

GP or paediatrician visit before an ED visit
Among all children who had an ED visit, 8.8% had at 
least one GPP visit in the same day and 10% the 3 days 
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Table 1 Sociodemographic characteristics and the most frequent long-term diseases diagnoses of children < 18 years of age in 2018 
and followed for one year after their birthday or birth according to the number of emergency department visits

Total One-year emergency department visit Overall age

No At least one 1 2 ≥3 Median IQR

N (million) 13.211 10.096 3.115 2.131 0.615 0.369

% row 100.0 76.4 23.5 16.1 4.7 2.8

N ED visits (million) 4,805 0 4,805 2,131 1,230 1,444

% row 100.0 44.3 25.6 30.1

% % % % % %
Age -

 0 - < 1 year 5.1 3.9 9.1 7.1 10.9 17.7 -

 1 - < 2 5.3 4.2 8.8 7.4 10.4 14.0 -

 2 - < 5 16.4 15.2 20.3 19.6 21.5 21.8 -

 5 - < 10 28.4 29.9 23.7 25.7 21.5 16.1 -

 10 - < 14 22.7 23.8 18.9 20.1 17.6 14.4 -

 14 - < 18 22.1 23.0 19.2 20.1 18.2 16.0 -

Median [IQR] 9 [4–13] 9 [5–13] 7 [2–12] 8 [3–12] 6 [2–12] 4 [1–11] -

Gender
 Girls 48.8 49.4 47.1 46.8 47.1 48.8 9 [4–13]

 Boys 51.2 50.6 52.9 53.2 52.9 51.2 9 [4–13]

CMUc 17.5 16.0 22.7 20.6 24.7 31.4 8 [4–12]

 No CMUc 82.4 83.9 77.1 79.2 75.2 68.5 9 [4–13]

 Missing 0.1 0.1 0.2 0.2 0.1 0.1

FDep deprivation index (quintile)
 1 (less deprived) 19.5 20.4 16.6 17.3 15.8 14.2 9 [4–13]

 2 20.0 20.4 18.7 19.2 18.1 16.9 9 [4–13]

 3 19.6 19.5 20.1 20.1 20.2 20.3 9 [4–13]

 4 19.5 19.2 20.5 20.4 20.7 20.7 9 [4–13]

 5 (most deprived) 20.1 19.3 23.0 22 24.2 27.0 9 [4–13]

 Missing 1.1 1.1 1.1 1.1 1.1 1.0

Municipality of residence
 Urban 77.5 77.0 79.4 78.5 80.2 82.9 8 [4–13]

 Rural 21.8 22.4 20.0 20.9 19.2 16.6 9 [5–13]

 Missing 0.6 0.7 0.6 0.6 0.6 0.5

ED in the municipality residence
 Yes 29.5 28.3 33.3 31.9 34.8 39.0 8 [4–13]

 No 69.5 70.6 65.8 67.2 64.3 60.2 9 [4–13]

 Missing 1 1 1 1 0.9 0.8

Total
 At least one LTD 4.0 3.5 5.3 4.6 5.8 8.8 10 [6–14]

 No LTD 96.0 96.5 94.7 95.4 94.2 91.2 8 [4–13]

Boys
 At least one LTD 4.6 4.2 5.8 5.2 6.3 9.1 10 [6–14]

 No LTD 95.4 95.8 94.2 94.8 93.7 90.9 8 [4–13]

Girls
 At least one LTD 3.3 2.9 4.8 4.0 5.3 8.4 11 [7–14]

 No LTD 96.7 97.1 95.2 96.0 94.7 91.6 9 [4–13]

10 most frequent LTD (ICD-10):
 Pervasive developmental disorders 0.53 0.52 0.56 0.53 0.58 0.68 10 [7–13]

 Asthma 0.24 0.19 0.39 0.30 0.44 0.80 9 [5–13]

 Specific developmental disorders of speech and language 0.17 0.17 0.19 0.18 0.19 0.21 10 [7–13]
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before. For children < 1 year of age, the respective values 
were 11% and 17% and for those 14–17 years of age, 6.8% 
and 6.2% (Table 4). A GPP visit the same day was more 
frequent for ED visits following by SSH (15% vs 8%) and 
decreasing with age. There was no marked difference in 
the frequency of GPP visits and ED visit according to 
CMUc, FDep quintile, having at least one LTD, or having 
an ED in the commune.

The absence of at least one GPP visit the three days 
before or the day of the ED visit (Table 5) increased with 
the social deprivation quintile (adjusted for age and sex 
only). The use of all other factors showed that the absence 
of at least one GPP visit increased with age and the pres-
ence of an ED in the commune of residence. However, the 
OR was < 1 for girls and most of the LTD except epilepsy.

Discussion
This large quasi-exhaustive observational study in main-
land France on 13.211 million children aged < 18 years 
with a one-year follow-up (2018–2019) found at least one 
annual ED visit for approximately 24% of all children, of 
which 14% were followed by a SSH. In multivariate analy-
sis, at least one ED visit was less frequent for girls and 
more frequent for the youngest and those with CMUc, an 
ED in the commune of residence, and an LTD for asthma, 
epilepsy, type 1 diabetes, or certain mental conditions. 
Overall, the frequency of a least one primary GPP vis-
its the three days before or the same day of the ED visit 
was 19%. If the ED visit was followed or not by an SSH 
admission it was respectively 30% and 17% (15% and 8% 
the day of ED visit). In multivariate analysis, factors asso-
ciated with the absence of a GPP consultation the three 
days before or the day of the ED visit were increasing age 
of the child, mainly at adolescence, being a boy, having 
an ED in the commune of residence, and the presence of 
a LTD (asthma, diabetes, etc.), but not for some, such as 
epilepsy, for which the child was probably directly trans-
ferred to an ED.

There are differences in the frequency of at least one 
annual ED visit by children between countries, particu-
larly for high users, who account for a relatively large 
share of ED visits given their relatively low number. In 
our study, 24% of children < 18 years-old had at least one 
annual ED visit: 16% only one, 6.5% at least two, and 
3% three or more, totalling 44%, 26%, and 30% of the 
ED visits, respectively. In Northwest London, among 0 
to 15 year olds in 2019, the ED visit rate was similar to 
our study (< 18 years: 24%) [3]. This was also the case for 
an Italian region in 2012 with also 24% [5]. In the USA, 
between 2010 and 2014, only 12% of children (< 17 years) 
had visited an ED at least once during the year (18% for 
those < 3 years of age). On the contrary, the proportion of 
children with two visits or more was higher in the USA 
than in our study (21% vs 10%) [28]. In Montreal in 2014, 
4.7% of children had five or more ED visits, accounting 
for 17% of all visits [16]. In California, 2.3% had more 
than five visits, accounting for 9.3% of all visits [17] and 
in the Netherlands, 5% of children had four or more vis-
its, accounting for 21% of all visits [18]. In England, close 
to 10% of children visited an ED four or more times in 
a year [29]. In Ontario (0–4 years: 43.2% to 55.4% from 
2008 to 2018) [4]. Increase and excessive repetition of ED 
visits generates additional excess costs as inappropriate 
ED visits, which could be limited by actions on the fac-
tors associated with repeated ED visits justified or not 
[18, 30]. Our study identifies factors that are more or 
less frequently reported associated with one ED visit or 
more such as younger age, male sex, low social status in 
the household or the area where the home is located, the 
existence of certain chronic pathologies, proximity to an 
ED [4, 5, 7, 10–12, 31].

Children with LTD in our study maybe be considered 
as similar to medically complex conditions reported 
in the USA: 0.67% to 11.4% in the population, depend-
ing on the definition, and higher for the most deprived 
children [31–33]. A study reported at least an annual 

ED emergency department, IQR Interquartile range, LTD long term disease, ICD-10 the International Classification of Diseases 10th Revision, CMUc complementary 
universal health insurance coverage

Table 1 (continued)

Total One-year emergency department visit Overall age

No At least one 1 2 ≥3 Median IQR

 Epilepsy 0.17 0.13 0.28 0.21 0.32 0.62 11 [7–14]

 Unspecified mental retardation 0.16 0.15 0.18 0.17 0.19 0.25 11 [7–14]

 Type 1 diabetes mellitus 0.15 0.12 0.25 0.23 0.28 0.34 12 [9–15]

 Scoliosis 0.15 0.16 0.13 0.13 0.12 0.13 15 [13–16]

 Specific developmental disorders of scholastic skills 0.12 0.12 0.13 0.12 0.13 0.14 11 [9–14]

 Mixed disorders of conduct and emotions 0.10 0.09 0.13 0.11 0.13 0.20 12 [9–14]

 Mixed specific developmental disorders 0.09 0.08 0.10 0.1 0.12 0.13 10 [7–13]
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ED visit around 20% [33]. By definition, LTD require 
regular, costly, long-term care, and may be potentially 
life-threatening or disabling. However, the prevalence of 
LTD of 4% reported here may be considered as relatively 
low relative to the prevalence reported for children with 
complex conditions to whom they may be compared. 

Nevertheless, certain children may not yet have been 
diagnosed or may have had low-intensity symptoms, with 
little or no use of healthcare services at the onset of their 
disease.

Moreover, another study on the same population 
reported that LTD were more frequent among children 

Table 2 Use of healthcare services over one year by subjects < 18 years of age in 2018 and followed for one year after their birth or 
birthday according to the number of emergency department visits

GPP general practitioner or paediatrician, GP general practitioner, IQR Interquartile range, ED emergency department, SSH short stay hospital
a At least one during the follow-up

One-year emergency department visit

Total No At least one 1 2  ≥ 3

N children (million) 13,211 10,096 3,115 2,131 0,615 0,369

% % % % % %

Primary care consultationa

 GPP (%)a 88.0 86.7 92.3 91.4 93.6 95.4

 Median [IQR] 3 [2–6] 3 [2–5] 4 [2–8] 4 [2–7] 5 [3–8] 6 [3–11]

 GP (%)a 83.6 82.2 88.0 87.1 89.3 91.0

 Median [IQR] 3 [2–5] 3 [1–5] 4 [2–6] 3 [2–6] 4 [2–7] 5 [3–9]

 Paediatrician (%)a 17.3 15.6 22.6 20.5 24.8 31.3

 Median [IQR] 2 [1–4] 2 [1–4] 3 [1–6] 2 [1–5] 3 [1–6] 4 [2–8]

 Nurse (%)a 8.1 6.4 13.6 12.2 15.5 18.7

 Median [IQR] 1 [1, 2] 1 [1, 2] 1 [1–4] 1 [1–3] 1 [1–5] 2 [1–6]

 Physiotherapist (%)a 7.1 5.7 11.4 9.7 13.1 18.3

 Median [IQR] 8 [4–15] 8 [4–15] 8 [4–15] 8 [4–15] 7 [4–14] 7 [4–15]

 Dentist (%)a 37.3 39.0 31.8 33.7 29.7 24.4

 Median [IQR] 1 [1, 2] 1 [1, 2] 1 [1, 2] 1 [1, 2] 1 [1, 2] 1 [1, 2]

 Specialists (except paediatrician (%)a 39.5 39.2 40.3 40.2 40.6 40.5

 Median [IQR] 1 [1, 2] 1 [1, 2] 1 [1, 2] 1 [1, 2] 1 [1, 2] 1 [1, 2]

 Ophthalmologista 24.7 25.3 23.0 23.6 22.4 20.4

 Dermatologista 7.1 7.3 6.5 6.6 6.3 5.8

 ENTa 7.0 6.5 8.7 8.2 9.4 10.8

 Surgeona 4.2 3.5 6.5 6.0 7.4 8.1

 Cardiologista 1.2 1.1 1.6 1.5 1.7 2.2

 Pneumologista 1.2 1.1 1.4 1.3 1.5 1.8

 Psychiatrista 1.0 1.0 1.2 1.1 1.2 1.4

Outpatient consultationa

 GP or paediatrician (%)a 8.5 5.0 19.9 17.4 22.8 29.1

 GP (%)a 5.6 2.9 14.1 13.1 15.9 17.0

 Paediatrician (%)a 3.1 2.2 6.4 4.73 7.6 13.7

Hospitalisationa

 SSH 8.8 4.84 21.5 16.2 26.93 42.51

 Median [IQR] 1 [1–1] 1 [1–1] 1 [1–1] 1 [1–1] 1 [1–1] 1 [1, 2]

 SSH after ED visit 3.4 14.3 9.5 19.1 34.0

 Paediatric Intensive care 0.10 0.03 0.30 0.16 0.39 0.95

 Neonatology 0.60 0.35 1.30 0.88 1.58 3.26

 Neonatology with intensive care 0.20 0.12 0.49 0.31 0.60 1.37

 Psychiatric hospitalisation 0.3 0.22 0.59 0.41 0.69 1.49

 Hospitalisation at home 0.2 0.19 0.35 0.07 0.14 0.63

 Rehabilitation care 0.0 0.02 0.11 0.29 0.41 0.32
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living in the context of deprivation (6% for those with 
CMUc vs 4% without) [10]. In the present study, at 
least one LTD was noted for 3.5% of children who did 
not have an ED visit, 5.3% for those who had at least 
one and 9% for those who had three or more. For some 
LTD, we can suppose that parents are well educated 
about the signs of chronic disease decompensation but 

they are not always with the child (school…). For the 
same population, another analysis pointed that among 
children with one hospitalisation during the study year, 
56% had an ED visit, 42% if the hospitalisation was less 
than one night, 78% if the hospitalisation was for one 
night or more and 87% if it was a readmission > 1 night 
before 30 days [34].

Fig. 2 At least one annual visit to a healthcare professional by children < 18 years of age in 2018 and followed for one year after their birthday 
or birth according to age and three ED visits or more vs none
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Our one-year study did not concern adults and it does 
not allow comparisons. Detailed information on access 
to ED as well as examinations and procedures carried 
out during stay and diagnosis usually are lacking to ana-
lyse the results. However, a French nationwide survey of 
52,000 people on a given day in june 2013 was performed 
(27% of individuals were under 15 and 6% under two) [6, 
7]. A detailed questionnaire was filled by each patient 
or family and caregivers, including most of the lacking 
information cited above. This study reports high daily 

crude rate of ED visit for 1,000 inhabitants for extreme 
ages. It was 2/1,000 habitants for children < 1 year fol-
lowed by a slow decrease to 1.1/1,000 at 10–14 years and 
then by an increase only after 75 years (1/1,000). These 
crude rates may therefore lead us to believe that children 
had more frequent ED visits than adults, as opposed to 
SSH after ED visit hospitalisation (10% vs 17%). This sug-
gest that ED visits not followed by SSH are inappropriate.

In the 2013 study, rates are similar between chil-
dren > 6 months and adults after adjusting on diagnosis 

Table 3 Sociodemographic characteristics and long-term disease status associated with at least one ED visit vs no visit among 
subjects < 18 years of age in 2018 and followed for one year after their birth or birthday

95% CI 95% confidence interval, CMUc complementary universal health insurance coverage, LTD long term disease, ED emergency department

Odds ratio
(95% CI)

Odds ratio adjusted by
age and gender (95% CI)

Odds ratio adjusted
Full model (95% CI)

Age (Years)
   < 1 2.84 [2.82–2.85] 2.85 [2.84–2.87]

 1 2.49 [2.47–2.50] 2.47 [2.46–2.49]

 2–4 1.60 [1.59–1.60] 1.58 [1.57–1.59]

 5–9 0.95 [0.94–0.95] 0.94 [0.94–0.94]

 10–13 0.95 [0.95–0.95] 0.95 [0.94–0.95]

 14–17 1 1

Gender
 Boys 1 1

 Girls 0.91 [0.91–0.91] 0.92 [0.91–0.92]

CMUc vs none 1.55 [1.55–1.56] 1.52 [1.51–1.52] 1.45 [1.44–1.45]

FDep deprivation index (quintile)
 1 (less deprived) 1 1

 2 1.12 [1.12–1.13] 1.13 [1.12–1.13]

 3 1.27 [1.26–1.27] 1.28 [1.28–1.29]

 4 1.31 [1.30–1.31] 1.33 [1.32–1.33]

 5 (most deprived) 1.47 [1.46–1.48] 1.49 [1.48–1.49]

Commune type
 Urban 1 1 1

 Rural 0.87 [0.87–0.87] 0.89 [0.89–0.89] 0.99 [0.99–0.99]

ED in the commune of residence vs no 1.26 [1.26–1.27] 1.23 [1.23–1.24] 1.15 [1.15–1.15]

At least one LTD vs no 1.53 [1.52–1.54] 1.70 [1.69–1.72]

LTD
 Pervasive developmental disorders 1.06 [1.04–1.08] 1.21 [1.19–1.23] 1.08 [1.06–1.10]

 Asthma 2.06 [2.01–2.11] 2.23 [2.18–2.28] 2.04 [1.99–2.09]

 Specific developmental disorders of speech and language 1.11 [1.08–1.14] 1.30 [1.27–1.34] 1.17 [1.13–1.20]

 Epilepsy 2.16 [2.11–2.22] 2.45 [2.39–2.52] 2.13 [2.07–2.19]

 Unspecified mental retardation 1.20 [1.16–1.24] 1.39 [1.35–1.43] 1.12 [1.09–1.16]

 Type 1 diabetes mellitus 2.08 [2.02–2.14] 2.49 [2.42–2.56] 2.39 [2.32–2.46]

 Scoliosis 0.80 [0.77–0.83] 1.00 [0.96–1.03] 0.97 [0.94–1.01]

 Specific developmental disorders of scholastic skills 1.11 [1.07–1.15] 1.34 [1.30–1.39] 1.20 [1.16–1.24]

 Mixed disorders of conduct and emotions 1.38 [1.33–1.43] 1.65 [1.59–1.72] 1.43 [1.38–1.49]

 Mixed specific developmental disorders 1.26 [1.21–1.31] 1.45 [1.39–1.51] 1.26 [1.21–1.31]

 Congenital malformations of cardiac septa 1.60 [1.54–1.67] 1.55 [1.49–1.61] 1.32 [1.27–1.38]

 At least one other LTD 1.68 [1.67–1.69] 1.81 [1.80–1.83] 1.72 [1.70–1.73]
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distribution and hospitalisation department speciality 
[6, 7]. Diseases and their proportions are intrinsically 
different between children and adults in terms of sever-
ity, distribution of diagnostic with high hospitalisation 
rates as cardiovascular diseases for example, clinical 
presentation or sufficient treatment in ED not requir-
ing hospitalisation as for some traumatology cases. The 
French 2013 study reported ED diagnoses by chapter. 
Their proportion varied according to age, with trauma 
being more frequent in children (46% vs 35%) while 
cardiological and neurological problems were more 

frequent among adults (4% vs 16%) than in children. 
The need for hospitalisation is therefore different, but 
care and management of minor trauma in ED can be 
considered as an emergency. The inappropriate nature 
of ED is therefore difficult to establish and frequency 
of exams during the ED visit were reported. During the 
ED stay in 2013, children and adults had similar per-
centage of conventional imaging (35%), less biological 
analyses (14% vs 37%) and more at least one non-clini-
cal exams (50% vs 34%) and diagnostic procedures. For 
children, 6% arrived via emergency transport, and 15% 

Table 5 Association of sociodemographic characteristics and long-term disease with the absence of a GPP visit in the three days 
before or the day of an ED visit among subjects < 18 years of age in 2018 and followed one year after their birth or birthday

95% CI 95% confidence interval, CMUC complementary universal health insurance coverage, LTD long term disease, ED emergency department

Odds ratio
(95% CI)

Odds ratio adjusted
age and gender (95% CI)

Odds ratio adjusted
Full model (95% CI)

Age (Years)
  < 1 1 1

 1 1.41 [1.39–1.42] 1.41 [1.40–1.42]

 2–4 1.96 [1.94–1.97] 1.96 [1.95–1.98]

 5–9 2.65 [2.63–2.68] 2.68 [2.65–2.70]

 10–13 3.35 [3.31–3.38] 3.40 [3.36–3.43]

 14–17 3.40 [3.36–3.43] 3.46 [3.43–3.50]

Gender
 Boys 1 1

 Girls 0.94 [0.93–0.94] 0.91 [0.90–0.91]

CMUc vs no 0.97 [0.96–0.98] 1.0 [0.99–1.01] 0.97 [0.97–0.98]

FDep deprivation index (quintile)
 1 (less deprived) 1 1

 2 1.00 [0.99–1.01] 0.98 [0.97–0.99]

 3 1.06 [1.05–1.07] 1.04 [1.03–1.05]

 4 1.11 [1.10–1.12] 1.08 [1.07–1.09]

 5 (most deprived) 1.15 [1.13–1.16] 1.13 [1.12–1.14]

Commune type
 Urban 1 1 1

 Rural 1.04 [1.03–1.04] 0.97 [0.96–0.98] 1.01 [1.00–1.02]

ED in the commune of residence vs no 1.07 [1.06–1.08] 1.11 [1.1–1.12] 1.12 [1.11–1.13]

At least one LTD vs no 1.06 [1.05–1.07] 0.89 [0.88–0.90]

Pervasive developmental disorders 1.21 [1.16–1.26] 0.91 [0.88–0.95] 0.92 [0.88–0.95]

Asthma 0.79 [0.76–0.82] 0.72 [0.69–0.74] 0.73 [0.70–0.75]

Specific developmental disorders of speech and language 1.41 [1.31–1.51] 1.04 [0.96–1.12] 1.05 [0.98–1.14]

Epilepsy 1.25 [1.19–1.31] 1.06 [1.01–1.12] 1.09 [1.04–1.15]

Unspecified mental retardation 1.09 [1.02–1.16] 0.84 [0.79–0.90] 0.85 [0.80–0.91]

Type 1 diabetes mellitus 0.93 [0.89–0.98] 0.67 [0.63–0.70] 0.67 [0.64–0.71]

Scoliosis 1.23 [1.13–1.34] 0.83 [0.76–0.90] 0.84 [0.77–0.92]

Specific developmental disorders of scholastic skills 1.41 [1.29–1.55] 0.97 [0.89–1.07] 1.00 [0.91–1.09]

Mixed disorders of conduct and emotions 1.54 [1.41–1.68] 1.03 [0.94–1.12] 1.03 [0.94–1.12]

Mixed specific developmental disorders 1.20 [1.10–1.31] 0.93 [0.85–1.02] 0.93 [0.85–1.02]

Congenital malformations of cardiac septa 0.83 [0.77–0.89] 0.89 [0.83–0.96] 0.92 [0.86–0.99]

At least one other LTD 1.05 [1.03–1.06] 0.92 [0.91–0.93] 0.93 [0.92–0.94]
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of 15–74 year-olds. Adults arrival time was: 8am-5pm: 
55%, 5pm-9pm: 23%, 9pm-12pm: 12% and for children 
it was quite similar except a pic at the end of the day 
(50%, 32%, 12%). This has also been reported, with fac-
tors linked to families’ choice of emergency depart-
ments [11–19].

Studies on the factors associated with ED visits and 
limiting non-necessary ED visits or other preventable 
visits have been conducted in the search for individual 
or organisational risk factors associated with ED vis-
its, SSHs, and their frequent use to reduce the volume 
and costs [35–38]. Several have reported an association 
between non-urgent ED visits and the sociodemographic 
characteristics of the child and family, limited access to 
primary care, reassurance and convenience of this mode 
of care available during holidays and weekends, and long-
term conditions, which may be more often followed by 
hospital admission, as in our study. In the USA, 75% of 
ED visits occurred during the night and weekends in 
2012, when less ambulatory care is available [35]. We 
found a relatively low GPP visit rate three days before an 
ED visit, which rose a little on the day of the visit. The 
rate of ambulatory visits on the same day may be slightly 
overestimated, because some GPP visits likely occurred 
after the ED visit, although doctors’ offices are more 
often closed at the end of the day and on weekends.

Studies were developed investigate the methods imple-
mented to reduce inappropriate. One telephone triage 
was the single best-evaluated intervention for accident 
and emergency department attendances. For all other 
interventions considered in this review (walk-in centres, 
minor injuries units, and out-of-hours general practice), 
the effects on A&E attendance, patient outcomes, and 
cost were inconclusive [35]. Studies were also imple-
mented to understand how the uptake of an extended 
primary care service in the evenings and weekend varied 
by day of week and over time [36]. A second similar study 
found that extending primary care to GP was associated 
with a reduction in emergency department visits in the 
first 12 months [37]. To expend policies, data on health 
professional density and volume of ED visits must be 
investigate. This was the case for the same study popula-
tion [38]. Thus, the density of healthcare professionals in 
France varied between quintiles of the FDep: it has been 
shown to be higher for nurses for the highest deprivation 
quintiles, the same for GPs, and lower for other health-
care professionals, mainly psychiatrists and pediatricians. 
An analysis between French administrative geographical 
units (départements) found, after age standardisation, 
that the frequency of GP or paediatrician visits inversely 
correlated with the frequency of ED visits not followed 
by a SSH (correlation coefficient r = -0.30, p = 0.003). The 
frequency of seeing another specialist was also inversely 

correlated with the frequency of visiting an ED not fol-
lowed by a SSH (r = -0.25, p-value = 0.02).

As we have seen throughout the text, this type and 
theme of study requires a great deal of information, much 
of which is not available in information systems and is 
very time-consuming. Nevertheless, it is possible to pro-
vide information through medical prescriptions at vari-
ous times before and mainly after the ED visit, transfers 
or readmissions, acts or procedures during the following 
month and consultations.

Strengths and limitations
The main strength of this study was the use of the SNDS, 
which allowed us to include more than 13 million chil-
dren of the mainland French population of this age listed 
by the INSEE and which exhaustively collects primary 
healthcare and hospital discharge information. Exclud-
ing, children from overseas department We observed a 
difference with the INSEE population, which increased 
with age, possibly due to the non-inclusion of children 
who had no reimbursements during the year of this 
study, therefore leading to a slight overestimation of 
healthcare consumption. Most of the individuals who 
did not have reimbursements during the year appear to 
be adolescents. In addition, younger children born alive 
but not discharged from the hospital during the year may 
have not been included in the study because they did not 
have an outpatient refund and consequently their CMUc 
status could not be determined. The social deprivation 
index does not necessarily prejudge the social disadvan-
tage of each individual living in a municipality and it 
was not entirely independent of the CMUc status at the 
individual level, which was also more frequent in more 
deprived quintiles.

In addition, the rate may have been slightly underesti-
mated for the youngest patients because some doctor’s 
visits may have occurred in maternity and child welfare 
centres (PMI: protection maternelle et infantile). These 
centres are public and carry out medical and social pre-
vention, but not emergency care, for mothers and their 
children aged < 6 years, and no reimbursement is needed 
for free visits, approximately 2% under two years were 
not collected in the SNDS [22]. This study collected and 
studied data concerning all ED visits but we cannot esti-
mate the proportion of ED visits that were avoided due to 
upstream medical visits or specific care and support.

Conclusions
Our results for this and complementary studies offer 
insightful baseline information on variations in health-
care use by children. These data must also be con-
sidered with those of specific studies, such as at the 
regional level, to adapt policies and future research 
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according to multiple characteristics, as well as plan 
and adapt the provision of care to the needs and access 
requirements at different levels to the different steps of 
the classic care path of children.
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