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ABSTRACT
Objective To evaluate compliance with the French National 
Authority for Health’s (Haute Autorité de Santé, HAS) postbirth 
follow- up recommendations for newborns attending our 
paediatric emergency department (PED) and identify risk 
factors associated with non- compliance and unnecessary 
emergency department utilisation.
Design Prospective, single centre.
Setting Fourth biggest PED in France in terms of attendance 
(CHU- Lenval).
Patients 280 patients of whom 249 were included in the 
statistical analysis.
Main outcome measures The primary outcome of this 
study was the evaluation of compliance of the care pathway 
for newborns consulting at the PED with respect to the 
French postbirth follow- up recommendations. Secondary 
outcome was the assessment of whether the visit to the PED 
was justified by means of PED reception software and two 
postconsultation interviews
Results 77.5% (193) of the newborns had non- compliant care 
pathways and 43% (107) of PED visits were unnecessary. Risk 
factors associated with a non- compliance regarding the HAS’s 
postbirth follow- up recommendations were: unnecessary visit 
to the PED (OR 2.0, 95% CI 1.1 to 3.9), precariousness (OR 2.8, 
95% CI 1.4 to 6.2), birth in a public maternity hospital (OR 2.5, 
95% CI 1.3 to 4.8) and no information about HAS’s postbirth 
follow- up recommendations on discharge from maternity ward 
(OR 11.4, 95% CI 5.8 to 23.3). Risk factors for unnecessary PED 
visits were: non- compliant care pathway (OR 2.0, 95% CI 1.1 
to 3.9) and a first medical visit at a PED (OR 1.8, 95% CI 1.1 to 
3.1).
Conclusion Postbirth follow- up may lead to decrease 
unnecessary emergency department visits unnecessary 
emergency department visits.
Trial registration number The study bears the clinical trial 
number NCT02863627.

INTRODUCTION
Newborns attending an emergency depart-
ment (ED) represent a public health concern. 
For example, overall in the USA, 7.7% of 

children are taken to an ED during their first 
month of life.1 An identical rate was found in 
a study conducted in Northern Ireland.2

In the Paediatric Hospitals of Nice Univer-
sity Hospital Centre (CHU- Lenval) (France), 
newborns represented 1.4% (811 newborns) 
of visits to the paediatric ED (PED) in 2016. 
This prevalence is constant (806 newborns or 
1.4% of visits in 2015). However, most of the 
reasons for the visits are related to childcare 
and could be managed upstream by a general 
practitioner. The number of real newborn 
emergencies after discharge from the mater-
nity ward are scarce.2 An unpublished pilot 
study, carried out in 2001 at Lenval Paedi-
atric Emergencies (Nice, France), showed 
that almost 50% of the consultations were 
resolved by simple childcare advice.

Previous studies2–5 have shown that a diag-
nosis of a ‘healthy newborn’ is retained in 
10%–34% of newborn visits to the PED, and 
that the visit is unnecessary in 45%–52% of 
cases.6–8 Therefore, a large part of the consul-
tations would fall within the scope of work of 
a general practitioner. Meara et al9 showed 

Strengths and limitations of this study

 ► This is the first study to analyse the care path-
way for newborn visits to a paediatric emergency 
department.

 ► This was a single- centre study with a relatively 
small sample size limiting applicability in general 
population.

 ► The absence of a control group did not allow com-
parison of compliance and non- compliance with 
the French National Authority for Health’s postbirth 
follow- up recommendations.

 ► Our analysis did not reach the target sample size.
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that a follow- up programme after early discharge from 
the maternity ward reduced the rate of newborn atten-
dance at a PED within 21 days by 10%.

In Europe, the postdischarge follow- up of newborns 
differs from country to country. In France, before 
2014, data from the French national perinatal survey 
revealed significant differences in care both for post-
partum women and their newborns, in terms of length 
of stay in the maternity ward and the offer of medical 
follow- up on discharge. This report highlights differences 
in follow- up mainly related to the characteristics of the 
place of delivery. Ideally, the length of stay should take 
into account the availability of out- of- hospital resources 
ensuring a suitable follow- up for both newborns and their 
mothers on discharge.10 11

Following an increase in early maternity ward 
discharges, the French National Authority for Health 
(Haute Autorité de Santé (HAS)) published a report 
in 2014 to suggest a care framework for newborns.12 
The new recommendations include a medical visit to a 
paediatrician (or a general practitioner with an exper-
tise in newborn follow- up) between 6 and 10 days of age. 
However, barriers to applying the framework include 
differences in care networks throughout France with 
follow- up being provided by various health professionals 
on discharge such as physicians (paediatricians or not), 
midwives, paediatric nurses or the Maternal and Child 
Healthcare Service. To facilitate application of the recom-
mendations, the regional network of prenatal care of 
Nice (Mediterranean network) introduced an informa-
tion sheet into the children’s health booklets (which is 
kept by the parents and updated at each medical consul-
tation) in April 2016 (online supplemental appendix 1). 
This sheet includes a reminder that the first medical visit 
after discharge from the maternity ward should take place 
at age 6–10 days, and outlines symptoms which require 
urgent medical consultation.13 However, there are no 

studies concerning the impact of these new recommen-
dations on the inappropriate use of PED during the first 
month of life.

The main objective of this study was to evaluate compli-
ance with the HAS’s postbirth follow- up recommenda-
tions for newborns attending our PED. The secondary 
objectives were to evaluate whether the PED visit was justi-
fied and then to estimate the risk factors associated with a 
non- compliance according to the HAS recommendations 
and/or inappropriate use of the PED.

METHODS
Design
This was a prospective study conducted in the PED of 
the CHU- Lenval in Nice, France. This PED is the fourth 
largest in France in terms of attendance (59 010 admis-
sions in 2016) and is the only University Hospital Depart-
ment of Paediatric Emergencies in the Alpes- Maritimes 
and Var departments in the southeast of France.

Participants
The sample size was calculated based on a prelimi-
nary retrospective evaluation of the care pathway of 94 
newborns who had attended the PED. With a 10% margin 
and absolute accuracy of 5%, the number of participants 
needed was 280. The participants were included by the 
attending paediatrician during their visit to the PED. The 
data were collected using the PED software ‘Terminal 
Urgences‘. To gather follow- up data, the parents were 
contacted twice after the PED visit. The inclusion period 
was 4 July 2016 to 6 January 2017. Inclusion criteria were 
the following: any newborn attending the PED of the 
University Hospital Centre (CHU)- Lenval Children’s 
Hospital, affiliated to the French healthcare system, and 
for whom both parents signed a non- objection form. The 
only non- inclusion criterion was parental refusal.

Primary and secondary endpoints
The primary endpoint was assessment of the compliance 
or non- compliance with the national guidelines of the 
care pathway for the follow- up of newborns consulting 
at the PED. The newborn’s care pathway was defined 
as compliant if the recommended HAS medical consul-
tation had been carried out with a paediatrician (or a 
general practitioner) between 6 and 10 days of age.

The secondary endpoints included assessment of 
whether the visit to the PED was justified. According 
to previous studies, only 10%–37% of newborns are 
referred to a PED by a health professional.2 3 5 Additional 
examinations (blood tests, imaging, etc) are carried 
out for 32%–44%3 5 14 and newborns are hospitalised 
in 13%–47% of cases.2 3 5 14 These three last criteria can 
be used to define whether the PED visit is necessary or 
not. As a result, we used the following definitions: PED 
visit was justified if the newborn was referred by a health 
professional, and/or additional examinations were 
carried out during the PED visit, and/or the newborn was 

Figure 1 Patient flow chart. a The reasons why eligible 
children were not included were probably related to workload 
and the organisation of medical and paramedical teams. 
PED, paediatric emergency department.
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subsequently hospitalised. Additional examinations were 
defined as any use of resources that are not commonly 
available by healthcare providers outside the hospital: 
point- of- care testing (quick blood test), ECG, blood test, 
urinalysis, imaging, hospitalisation regardless of the dura-
tion and/or reason.

Risk factors associated with a non- compliance according 
to the HAS recommendations and/or an unnecessary visit 
to the PED were: the clinical and demographic character-
istics of the newborn, the parents’ social characteristics 
(profession classified according to the Socio- Professional 
Classification of the National Institute of Statistics and 

Economic Studies; precariousness assessed by the Assess-
ment score of Precariousness and Health Inequalities for 
the Centres of Health Examinations (EPICES) (defined 
as precarious if EPICES score >30),15 the use of resources 
during the PED visit, the newborn’s care pathway during 
the first month of life, the information provided to 
parents in the maternity ward concerning the date of the 
first medical consultation after discharge and the symp-
toms requiring an emergency medical consultation.

Table 1 Characteristics of the newborns

N

Newborn 249   

  Gender (girl) 124 (49.8%) (95% CI 43.4 to 46.2)

  Prematurity* 8 (3.2%) (95% CI 0.0 to 0.1)

  Low birth 
weight <2.5 kg

5 (2.0%) (95% CI 0.7 to 4.6)

  Vaginal Delivery 197 (79.1%) (95% CI 73.5 to 84.0)

Maternity ward 249   

  Private maternity 120 (48.2%) (95% CI 41.8 to 54.6)

  Public maternity 117 (47.0%) (95% CI 40.7 to 53.4)

  Other maternity   12 (4.8%) (95% CI 2.5 to 8.3)

  Early discharge from 
maternity†

33 (13.3%) (95% CI 9.3 to 18.1)

Type of newborn 
feeding

249   

  Formula feeding 100 (40.1%) (95% CI 34.0 to 46.5)

  Breast feeding   95 (38.2%) (95% CI 32.1 to 44.5)

  Mixed feeding   54 (21.7%) (95% CI 16.7 to 27.3)

Parents   

Both parents 249   

  First- time parents 125 (50.2%) (95% CI 43.8 to 56.6)

  Precariousness‡ 83 (33.3%) (95% CI 27.5 to 39.6)

Mother 249   

  Age (years) 30.1 (5.7)/30.0 (25.0 to 35.0)

  French language 
speaker

232 (93.2%) (95% CI 89.3 to 96.0)

  Job- seeker§ 107 (43.0%) (95% CI 0.4 to 49.4)

Father 245   

  Age (years) 34.0 (7.4)/33.0 (29.0 to 38.0)

  French language 
speaker

238 (97.1%) (95% CI 94.2 to 98.8)

  Job- seeker§ 26 (10.6%) (95% CI 7.1 to 15.2)

Values presented as n (%) (95% CI), mean (SD), median (Q1; Q3).
*Prematurity: <37 weeks of pregnancy.
†Early discharge: discharge from the maternity ward <3 days if vaginal 
delivery,<4 days if caesarean.
‡Precariousness: EPICES score >30.
§Job- seeker: socioprofessional group 8 (from INSEE, https://www.
insee.fr).
EPICES, Assessment score of Precariousness and Health Inequalities 
for the Centres of Health Examinations.

Table 2 Description of the newborn care pathways

n

Non- compliant care pathway* 249 193 (77.5%) (CI95=71.1 to 82.5)

Parental information at the 
maternity ward†

249   

  Have been informed correctly 68 (27.3%) (CI95=21.9 to 33.3)

  Have been informed incorrectly 125 (50.2%) (CI95=43.8 to 56.6)

  Have not been informed 56 (22.5%) (CI95=17.5 to 28.2)

First medical visit 249   

  Age (days) 16.4 (7.0) / 16.0 (10.0 to 21.0)

  With a private paediatrician 153 (61.5%) (CI95=55.1 to 67.5)

  With a general practitioner 31 (12.5%) (CI95=8.6 to 17.2)

  With a paediatrician at a MCHC 
centre‡

10 (4.0%) (CI95=1.9 to 47.3)

Medical visit during the first 
month of age

249   

  With a private paediatrician 163 (65.5%) (CI95=59.2 to 71.4)

  Age at the first medical visit 
(days)

16.6 (7.2) / 16.0 (10.0 to 21.0)

  No of medical visits 1.5 (0.8) / 1.0 (1.0 to 2.0)

  With a general practitioner 35 (14.1%) (CI95=10.0 to 19.0)

  Age at the first medical visit 
(days)

17.1 (7.1) / 16.0 (10.5 to 23.0)

  No of medical visits 1.2 (0.4) / 1.0 (1.0 to 1.0)

  With a paediatrician at the MCHC 
services

11 (4.4%) (CI95=2.2 to 7.8)

  Age at the first medical visit 
(days)

20.8 (7.2) / 21.0 (19.0 to 25.5)

  No of medical visits 1.0 (0) / 1.0 (1.0 to 1.0)

  With a midwife 173 (69.5%) (CI95=63.4 to 75.1)

  Age at the first medical visit 
(days)

5.7 (2.2) / 5.0 (4.0 to 7.0)

  No of medical visits 2.0 (0.9) / 2.0 (1.0 to 2.0)

  With a nurse at the MCHC 
services

68 (27.3%) (CI95=21.9 to 33.3)

  Age at the first medical visit 
(days)

13.3 (6.1) / 12.0 (9.0 to 16.3)

  No of medical visits 2.1 (1.2) / 2.0 (1.0 to 3.0)

  No medical follow- up 55 (22.1%) (CI95=17.1 to 27.2)

  No follow- up (paramedical, 
medical)

9 (3.6%) (CI95=1.7 to 6.8)

Values a presented as n (%) (95% CI), mean (SD), median (Q1; Q3).
*Non- compliant care pathway: the medical consultation with a paediatrician (or a 
general practitioner) not carried out between 6 and 10 days of age according the HAS 
recommendations.
†Parents informed at the maternity ward concerning the HAS recommendations.
‡MCHC: maternal and child healthcare.
HAS, Haute Autorité de Santé.
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Procedures
Two interviews were carried out after the PED visit. 
These interviews were performed by two trained clinical 

researchers of the Department of Clinical Research and 
Innovation of Nice University Hospital (MI and DD). The 
first interview took place 2–7 days after the visit to the PED 
to collect the data concerning the newborn, the parents 
and any medical or paramedical consultations carried 
out (questionnaire 1) (online supplemental appendix 2). 
The second interview took place within a week after the 
newborn’s first month of life. This interview focused on 
any other medical consultations since the first telephone 
interview to establish the child’s complete care pathway 
(questionnaire 2) (online supplemental appendix 3).

The patients were considered as ‘lost to follow- up’ if the 
parents could not be reached during the telephone inter-
views. The parents were called three times at different 
times of the day if they did not pick up, and this was 
repeated once in 48 hours (ie, a maximum of six attempts 
to call).

Statistical analysis
Continuous variables are expressed as a mean (SD) and 
median (first and third quartile). Categorical variables are 
expressed as percentages with a 95% CI. The χ2 test and 
Fisher’s exact test (when size <10) were used to compare 
the percentages. The Student’s t- test and Mann- Whitney 
U- test were used to compare the means after checking the 
normality of the distributions. The effect sizes were calcu-
lated using the contingency coefficient for significant χ2 
test and the Cohen statistic d for a significant Student’s 
t- test: ‘weak’ (d=0.2–0.5), ‘moderate’ (d=0.5–0.8) and 
‘strong’ (d>0.8).16

After describing the characteristics of the newborns 
according to the care pathway and then the PED consul-
tation, we carried out two multivariate logistic regression 
analyses to estimate the risk factors associated with a non- 
compliant care pathway with the HAS recommendations 
(model 1) and an unnecessary visit to the PED (model 
2). The modelling of categorical variables was studied 
using the likelihood ratio test. The selection of predictor 
variables was performed using a bottom- up, step- by- step 
procedure. Model 1 was adjusted for gender while model 
2 was adjusted for gender and age at the time of the PED 
visit.

The fit of the regression model was assessed using the 
Hosmer- Lemeshow test (p=0.484 and p=0.695, respec-
tively). ORs are expressed with a 95% CI.

The significance level p was fixed at 0.05. All statis-
tical analyses were performed using STATA V.10.0 and R 
Studio V.3.2.2 for Macintosh.

Patient and public involvement
There was no patient or public involvement in the design 
of this protocol.

RESULTS
During the study period, 510 newborns attended our PED. 
Among these, 230 patients were not included in the study 
and a further 31 were excluded from analysis (figure 1). 

Table 3 Details of consultations at the paediatric 
emergency department

n

PED consultation 249   

Age (days) 16.4 (6.9) /17.0 (11.0 to 22.0)

Patient not referred by a 
physician

175 (70.37%) (CI95=64.2 to 
75.9)

On- call care services* 149 (59.8%) (CI95=53.5 to 
66.0)

Resources of ED not used 133 (53.4%) (CI95=47.0 to 
59.7)

Patients discharged 179 (71.9%) (CI95=65.9 to 
77.4)

Medical prescription when 
discharged

111 (44.6%) (CI95=38.3 to 
51.0)

Unnecessary† 107 (43.0%) (CI95=37.7 to 
49.4)

Main complaint 249   

  Respiratory symptoms 65 (26.1%) (CI95=20.8 to 
32.0)

  Feeding problems 34 (16.7%) (CI95=9.7 to 18.6)

  Digestive symptoms 32 (12.9%) (CI95=9.0 to 17.7)

  Excessive crying 32 (12.9%) (CI95=9.0 to 17.7)

  Dermatologic symptoms 28 (11.2%) (CI95=7.6 to 15.8)

  Fever 25 (10.0%) (CI95=6.6 to 14.5)

  Other 33 (13.3%) (CI95=9.3 to 18.1)

Diagnosis 249   

  Excessive worry 51 (20.5%) (CI95=12.8 to 
22.6)

  Benign infectious diseases 48 (19.3%) (CI95=14.5 to 
24.7)

  Severe infectious disease 43 (17.3%) (CI95=12.8 to 
22.6)

  Digestive disorders 40 (16.1%) (CI95=11.7 to 
21.2)

  Feeding problems   22 (8.8%) (CI95=5.6 to 
13.1)

  Other 45 (18.8%) (CI95=13.5 to 
23.4)

Distance between PED- home 
(km)

244 10.8 (18.8) / 6.3 (4.2 to 11.0)

ED as the first contact with a 
paediatrician

249 145 (58.2%) (CI95=51.9 to 
64.4)

Parents not informed at the 
maternity ward‡

249 115 (46.2%) (CI95=39.9 to 
52.6)

Values a presented as n (%) (95% CI), mean (SD), median (Q1; Q3).
*On- call care services: ED visit during on- call care hours.
†Unnecessary ED visit: newborn not referred; resources of PED not 
used.
‡Parents informed about the HAS recommendations at the maternity 
ward.
ED, emergency department; HAS, Haute Autorité de Santé; PED, 
paediatric emergency department.
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Therefore, 249 newborns were included in the final anal-
ysis. The gender distribution of the 249 newborns was well 
balanced (49.8% female). The population characteristics 
can be found in table 1.

Overall, the care pathways for 193 newborns (77.5%) 
were non- compliant with the HAS’s postbirth follow- up 
recommendations (ie, no medical consultation between 
6 and 10 days of age) and 55 (22.1%) did not receive 
any medical follow- up during their first month of life 

(table 2). One hundred and seventy- three newborns 
(69.5%) were followed by a midwife. Only 68 (27.3%) of 
the parents reported having received correct information 
on discharge from the maternity ward about consulting 
a paediatrician or general practitioner between 6 and 10 
days of age.

The PED visit was unnecessary in 43.0% (107 patients) 
of the cases (table 3). The main reason retained for the 
visit was ‘Excessive worry’ (20.5%).

Table 4 Risk factors associated with a non- compliant care pathway

Non- compliant care 
pathway* (n=193)

Compliant care pathway
(n=56) Effect size OR (95% CI) OR* (95% CI)

Characteristics of the newborns

  Gender (girl) 98 (50.8%) 26 (46.4%) 1.2 (0.7 to 2.3) 0.9 (0.4 to 2.0)

  Prematurity† 5 (2.6%) 3 (5.4%)

  Weight at birth <2.5 kg 4 (2.1%) 1 (1.8%)

  Vaginal delivery 150 (77.7%) 47 (84.0%)

  Public maternity‡‡ 100 (51.8%) 17 (30.1%) 2.5 (1.3;5.0) 2.5 (1.3 to 4.8) ¶¶NS

  Early discharge‡ 26 (13.5%) 7 (12.5%)

  Exclusively fed by formula 78 (40.4%) 17 (30.4%)

Characteristics of the parents

  First- time parents 103 (53.4%) 22 (39.3%)

  Precariousness§‡‡ 73 (37.8%) 10 (17.9%) 2.8 (1.3;6.6) 2.8 (1.4 to 6.2) ¶¶NS

Mothers

  Age (years) 30.1 (5.9)
30.0 (25.0;35.0)

29.9 (4.6)
30.0 (26.0;33.0)

  French language speakers 176 (91.2%) 56 (100%)

Fathers

  Age (years) 33.9 (7.7)
33.0 (29.0;39.0)

34.3 (6.5)
34.0 (30.0;37.0)

  French language speakers 186 (96.9%) 52 (98.1%)

Medical visits during the first month 
of life

  With a private paediatrician‡‡, §§ 112 (58.0%) 51 (91.1%) 0.1 (0.0;0.4) 0.1 (0.0 to 0.3) 0.2 (0.1 to 0.5)

  With a general practitioner 25 (13.0%) 10 (17.9%)

  With a paediatrician from the MCHC¶ 9 (4.7%) 2 (3.6%)

  With a midwife 134 (69.4%) 39 (69.6%)

  With a nurse from the MCHC¶‡‡ 61 (31.6%) 7 (12.5%) 3.2 (1.4;8.9) 3.2 (1.5 to 8.2) ¶¶NS

Parents not informed about the HAS 
recommendations**‡‡§§

163 (84.5%) 18 (67.9%) 11.3 (5.5;24.1) 11.4 (5.8 to 
23.3)

10.0 (4.8 to 
20.7)

Unnecessary PED visit††‡‡§§ 90 (46.6%) 17 (30.4%) 2.0 (1.0;4.0) 2.0 (1.1 to 3.9) 2.6 (1.2 to 5.5)

Values are presented as n (%) (95% CI), mean (SD), median (Q1; Q3); risk factors are presented in univariate analysis as OR (95% CI) and in 
multivariate analysis as adjusted OR, ORa (95% CI).
*Non- compliant care pathway: the medical consultation with a paediatrician (or a general practitioner) not carried out between 6 and 10 days of age 
according to the HAS recommendations.
†Prematurity:<37 weeks of pregnancy.
‡Early discharge: discharge from the maternity ward <3 days if vaginal delivery,<4 days if caesarean.
§Precariousness: EPICES score >30.
¶MCHC: Maternal and child healthcare services.
**Parents informed about the HAS recommendations at the maternity ward.
††Unnecessary PED visit: newborn not referred; resources of PED not used.
‡‡P<0.05 in univariate analysis.
§§P<0.05 in multivariate analysis
¶¶NS: not significative in multivariate analysis.
HAS, Haute Autorité de Santé; PED, paediatric emergency department.
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Table 5 Risk factors associated with unnecessary visit to PED

Unnecessary PED visit*
(n=107)

Justified PED visit
(n=142) Effect size OR (95% CI) ORa (95% CI)

Characteristics of the newborns

  Age (days) 16.3 (7.1)
16.0 (11.0;22.0)

16.5 (6.7)
17.0 (11.0;22.0)

1.0(1.0 to 1.0) 1.0(1.0 to 1.0)

  Gender (girl) 50 (46.7%) 74 (52.1%) 0.8(0.5 to 1.3) 0.6(0.4 to 1.1)

  Prematurity† 1 (0.9%) 7 (4.9%)

  Weight at birth <2.5 kg 3 (2.8%) 2 (1.4%)

  Vaginal delivery 84 (78.5%) 113 (79.6%)

  Public maternity 53 (49.5%) 64 (45.1%)

  Early discharge‡ 14 (13.1%) 19 (13.4%)

  Exclusively fed by formula 45 (42.1%) 50 (35.2%)

Characteristics of the parents

  being a first- time parent§§, ‡‡ 67 (62.6%) 58 (40.9%) 2.4(1.4;4.2) 2.4(1.5 to 4.1) 3.0(1.7 to 5.2)

  Precariousness§ 38 (35.5%) 45 (31.7%)

Mothers

  Age (years) 29.5 (5.5)
29.0 (25.0;34.0)

30.5 (5.7)
30.0 (27.0;35.8)

  French language speakers 96 (89.7%) 136 (97.8%)

Fathers

  Age (years) 38.8 (NA)
33.5 (28.0;38.0)

34.5 (NA)
33.5 (30.0;39.0)

  French language speakers 105 (99.1%) 136 (97.8%)

During the first month of life/About 
previous medical visit

  With a private paediatrician 32 (47.8%) 56 (60.2%)

  With a general practitioner 3 (25.0%) 14 (60.9%)

  With a paediatrician from the 
MCHC¶, ‡‡

4 (80.0%) 0 (0.0%) 16.0(0.7;1351.2) ***NA ¶¶NS

  With a midwife 74 (69.2%) 99 (69.7%)

  With a nurse from the MCHC¶ 34 (31.8%) 34 (24.0%)

  No follow- up by an MD 27 (25.2%) 28 (19.7%)

  No follow- up 5 (4.7%) 4 (2.8%)

  PED as first contact with a 
physician‡‡

71 (66.4%) 74 (52.1%) 1.8(1.0;3.2) 1.8(1.1 to 3.1) ¶¶NS

  Distance between PED- Home (km) 9.8 (11.1)
5.9 (4.0;10.4)

11.50 (NA)
6.5 (4.4;11.0)

  On- call care services§§, ‡‡ 75 (70.1%) 74 (52.1%) 2.2(1.2;3.8) 2.2(1.3 to 3.7) 1.8(1.0 to 3.3)

Parents not informed about the HAS 
recommendations**, §§, ‡‡

70 (65.4%) 45 (31.7%) 4.1(2.3;7.2) 4.1(2.4 to 7.0) 4.5(2.5 to 8.1)

Non- compliant care pathway††‡‡ 90 (84.1%) 103 (72.5%) 2.0(1.0;4.0) 2.0(1.1 to 3.9) ¶¶NS

Values are presented as n (%) (95% CI), median (Q1; Q3); risk factors are presented in univariate analysis as OR (95% CI) and in multivariate analysis as adjusted 
OR, ORa (95% CI).
*Unnecessary PED visit: newborn not referred; resources of PED not used.
†Prematurity: <37 weeks of pregnancy.
‡Early discharge: discharge from the maternity ward <3 days if vaginal delivery,<4 days if caesarean.
§Precariousness: EPICES score >30.
¶MCHC: maternal and child healthcare.
**Parents informed about the HAS recommendations at the maternity ward.
††Non- compliant care pathway: the medical consultation not carried out with a paediatrician (or a general practitioner) between 6 and 10 days of age according the 
HAS recommendations.
‡‡P<0.05 in univariate analysis
§§P<0.05 in multivariate analysis.
¶¶NS: not significant in multivariate analysis.
***NA: not applicable in univariate analysis because size n=11.
HAS, Haute Autorité de Santé; PED, paediatric emergency department.
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In multivariate regression analysis (model 1, table 4), 
only an unnecessary visit and lack of information were 
significantly associated with a care pathway that is non- 
compliant with the follow- up recommendations with an 
adjusted OR of 2.6 (95% CI 1.2 to 5.5; p=0.016) and 10.0 
(95% CI 4.8 to 20.7; p<0.001), respectively. Follow- up by 
a private paediatrician was significantly associated with a 
compliant care pathway with an adjusted OR of 0.2 (95% 
CI 0.1 to 0.5; p=0.001). A visit to the PED during on- call 
care hours, being a first- time parent, and lack of informa-
tion (model 2, table 5) were significantly associated with 
an unnecessary visit with an adjusted OR of 1.8 (95% CI 
1.0 to 3.3; p=0.039), 3.0 (95% CI 1.7 to 5.2; p=0.001) and 
4.5 (95% CI 2.5 to 8.1; p=0.001), respectively.

DISCUSSION
This study was the first to analyse the care pathway for 
newborns admitted to a PED according to the French 
recommendations introduced in 2014. Only 22.5% of 
the newborns analysed in the study had a compliant care 
pathway which was a factor contributing to a justified visit 
to the PED. Conversely, newborns with a non- compliant 
care pathway were more likely to have an unnecessary 
visit to the PED. It would, therefore, seem that a medical 
consultation between 6 and 10 days of age avoids unnec-
essary and visits to PEDs. Gazmararian et al17 reported the 
general practitioner or the paediatrician are the most 
reliable sources of information for mothers. If the paedi-
atrician is seen later after discharge from the maternity 
ward, EDs tend to be a substitute for this source of infor-
mation: according to our results the first medical contact 
after leaving the maternity ward was the paediatrician of 
the PED for 145 newborns (58.2%).

Our study suggests that the main barrier for compli-
ance with the national follow- up recommendations for 
newborns, lies in the quality of the information about 
the care pathway provided to the parents in the mater-
nity ward: 46.2% of the parents felt they had not received 
enough information. An information sheet reminding 
the parents to consult for a first medical visit (online 
supplemental appendix 1) was given to all parents on 
discharge from the maternity ward. However, a study by 
Schimmel et al18 suggests that parental adherence to post-
natal recommendations is better if explained orally and 
not just in writing.

Although a follow- up by a paediatric practitioner 
emerged as a significant factor in the compliant care 
pathway, in France the parents can also consult at a 
maternal and child healthcare centre, especially in 
specific situations such as preterm birth, low birth weight, 
twin birth or social difficulties when detected during the 
pregnancy or the maternity ward stay. However, getting 
an appointment in time, whether with a paediatric nurse 
or a doctor, is often not possible which means that the 
recommended time window for the first medical visit (age 
6–10 days) cannot be respected.

In our study, 69.5% of the newborns had a first 
consultation with a midwife at 6 days of age on average. 
However, this does not meet the care pathway criterion 
defined by the HAS recommendations which stipulate 
that a paediatrician or general practitioner with expertise 
in paediatrics must be seen. We cannot, therefore, draw a 
conclusion about this point.

Moreover, only precariousness emerged as a risk factor 
for a non- compliant care pathway. This is similar to an 
adult population for whom it is known that precariousness 
constitutes a risk of disruption in the care pathway.19–21

While few studies have described the care pathway 
for newborns, many authors have focused on newborns 
attending a PED. In our study, the PED visit was unnec-
essary in 43% of the cases that is close to the prevalence 
found in the literature (45.3%–52.4%).6–8

‘Excessive worry’ was retained as the main reason for 
20.5% of consultations. In addition, about half (44.6%) 
of the consultations ended with simple childcare advice 
without any medical prescription. This supports the 
notion that parental education can help prevent unnec-
essary visits to the ED.22–24

Our results are aligned with those from a study by 
Flanagan and Stewart2 regarding visits during on- call care 
hours in that consultation during working days is asso-
ciated with an increased risk of hospitalisation. Claudet 
et al14 also reported that a low- severity reason for consul-
tation was a risk factor for consulting at night. Unlike 
other studies we did not find that risk factors (such as 
a mother aged under 25 years and a newborn under 15 
days), or protective factors (such as preterm birth),6–8 
were significant.

Several limitations to our study deserve to be 
mentioned. To eliminate the bias influenced by our local 
healthcare network and consequently render our results 
more generalisable to other settings in France, it would 
have been interesting to compare our data with several 
French cities. In addition, a study carried out on all 
newborns, rather than those consulting at a PED, would 
provide a more comprehensive view of the care process. 
Furthermore, the absence of a control group in our study 
does not allow us to compare the care pathway set up by 
paediatricians (or general practitioners with an exper-
tise in newborn follow- up). During our study period, the 
newborns attending the PED only represented 12% of all 
births registered in Nice and its surroundings.

However, standardised questionnaires completed by 
trained interviewers enabled optimal and comprehen-
sive data collection. The response rate was acceptable 
(88.9%) and the data was not interpreted until all the 
questionnaires were completed, thus avoiding bias.

In our study, while we used intervention as proof that 
the visit to the PED was justified, this alone is not suffi-
cient to distinguish between a justified and non- justified 
visit as physicians may undertake unnecessary workups to 
alleviate parental anxiety, for example.

Finally, 149 children (29.2%) potentially meeting the inclu-
sion criteria were not included probably due to the workload 
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and the organisation of medical and paramedical teams. 
However, according to our records, their profiles did not 
differ from those who were included in terms of gender, age, 
resource utilisation.

CONCLUSION
The newborn care pathway recommended by the HAS 
in 2014 seems to be difficult to apply. However, postbirth 
follow- up may lead to decrease unnecessary ED visits. A 
medical consultation with a paediatrician between 6 and 
10 days is an essential element in the care pathway. Several 
areas for improvement could be proposed: the monitoring 
of the newborn should be anticipated and discussed with the 
parents before giving birth (prenatal consultations, child-
birth preparation meetings), a hospital consultation could be 
offered for particular situations (social difficulties) and finally 
the follow- up consultation between 6 and 10 days of age, if 
not performed by a doctor, could be provided by a midwife.
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