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Abstract:
Background: General practitioners (GPs) play a key role in ensuring continuity of care for adolescents and young adults (AYAs) with chronic conditions (CCs). However, their involvement during the transition from pediatric to adult care remains limited, contributing to unsuccessful transitions.
Purpose: To explore the role of GPs during transition by analyzing their involvement in the care of various CCs.
Methods: A study involving GPs of 112 AYAs treated in a children’s hospital in Paris for CCs (diabetes mellitus, inflammatory bowel disease, epilepsy, sickle cell disease), transferred to adult care between 2017 and 2018. The study consisted of two parts: 1) Quantitative analysis combining retrospective data from Electronic Health Records (pathology, comorbidities, social history) and a phone survey of GPs (role in transition, factors facilitating their involvement); 2) Qualitative analysis (longer surveys with 27 GPs) exploring their experiences and expectations in communicating with hospitals about transition.
Results: Fifty percent of AYAs were registered with a GP during the transition, and fewer than 20% of GPs were involved in the care of their CC. GPs were more involved in cases of CC instability. According to GPs, their roles included identifying care disruptions, referring to adult services, facilitating coordination, ensuring continuity of care, providing primary care services, and offering psychological support.
Conclusion: Few GPs were involved during the transition; however, most considered their involvement essential for its success. To improve transitional care, it is crucial to inform and actively involve GPs. These results suggest the need to improve cooperation between hospitals and GPs.
What is known:
· General practitioners (GPs) have the potential to play a pivotal role in the transition of adolescents and young adults (AYAs) with chronic conditions (CCs) to adult healthcare systems.
· Despite this potential, GPs are rarely involved in the transition process, leading to unsuccessful transitions, characterized by loss of follow-up and increased morbidity and mortality.
What is new:
· Few AYAs had their GP involved in managing their CC during the transition period. However, such involvements were more common during periods of CC instability, highlighting GPs' capacity to address critical care needs.
· GPs identified their primary roles as coordination care, identifying disruptions, and providing psychological and primary care support. Nonetheless, they reported significant communication barriers with hospitals.
· Recommendations to enhance GP involvement include implementing structured protocols, improving communication pathways between primary and secondary care, and providing targeted training to strengthen their role in facilitating successful transitions.
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INTRODUCTION
[bookmark: _Hlk140593901]The concept of transition emerged in the 1990s with the improvement in survival of adolescents and young adults (AYA) with chronic conditions (CCs), [1–3]. Defined as the purposeful, planned movement of AYA with chronic physical and medical conditions from child-centered to adult-orientated health care systems […], [it helps meet] the medical, psychosocial, and educational/vocational needs of adolescents[4]. Therefore, transition is not limited to the transfer[5]. This delicate period often leads to a loss of follow-up for AYAs, who do not re-establish contact with the adult health care system until acute decompensation occurs[6, 7]. These unsuccessful transitions subsequently have repercussions on the morbidity and mortality of these AYAs[8–11].
Even if primary care physicians can play an important role in the health care of AYAs, they are rarely involved during the transition to adulthood, and their role is rarely mentioned in the literature, which focuses merely on specialist-to-specialist transition[7, 12–15]. However, a recent British study, which examined more than 400 heterogeneous CCs, unlike our study, which focused on only four, highlighted that AYAs with CCs who consulted their general practitioner (GP) more regularly had fewer emergency hospital admissions and attendances compared to those with less frequent consultations[16]. Nevertheless, limited existing evidence supports the relevance of involving GPs during transition. Earlier studies underscored their role in maintaining continuity of care and providing psychosocial support to adolescents[13, 17]. More recent research has demonstrated that integrating GPs into transition pathways is both feasible and beneficial, particularly in complex care situations or when access to adult specialists is limited[14, 18]. Similarly, consensus among French experts in transition care stated that informing GPs is both relevant and feasible[7], and several international guidelines have emphasized the importance of GPs during transition periods without clearly defining their roles[7, 15, 19–22].
In France, AYA from the age of 16 are encouraged to designate a GP to facilitate coordinated care and optimal reimbursement through the national health insurance system. However, this declaration is not systematic, especially in medically underserved areas such as the northeastern suburbs of Paris, where GP density is lower and access to primary care is more limited[23–26]. For AYAs with CCs, this situation may result in the absence of a GP mentioned in their medical record. Several factors may contribute to this, including limited availability of GPs, the comprehensive role played by hospital-based pediatricians, and fragmented communication between hospital and community care providers[15, 27]. These structural challenges, which will be discussed in detail later in the manuscript, underline the need to better integrate GPs into transitional care pathways.
The objectives of this study were to describe the role of GPs during transition and to identify key elements (helping factors and barriers) of their involvement during transition.
MATERIALS AND METHODS
We conducted a single-center observational study with a mixed method approach: (1) a quantitative study based on data from medical records and phone questionnaires completed by GPs; (2) a qualitative study conducted through semi-structured interviews with a panel of GPs. The inclusion criteria for participants were: AYA aged 15 years or more with one of the four CCs (diabetes mellitus, inflammatory bowel disease, epilepsy, sickle cell anemia); receiving care at Robert Debré University Pediatric Hospital in northern Paris; transferred to adult health care for at least one year; living in France. For each CC, 30 AYA were recruited to achieve statistical power.
We conducted a single-center observational study with a mixed method approach: (1) a quantitative study based on retrospective data from medical records and phone questionnaires completed by GPs (Table S1 “Interview Guide” in the supplementary material); (2) a qualitative study conducted through semi-structured interviews with a panel of GPs. The inclusion criteria for participants were: AYA aged 15 years or more with one of the four CCs (diabetes mellitus, inflammatory bowel disease, epilepsy, sickle cell anemia); receiving care at the University Pediatric Hospital Robert Debré; transferred to adult health care between January 2017 and January 2019; living in France. For each CC, 30 AYA were recruited to achieve statistical power.
For each AYA, all GPs mentioned in the participants’ medical records were contacted for recruitment. For this study, we are using two categories of GPs. Attending GPs (A-GPs), médecins traitants in French, are GPs officially registered by all healthcare system users with the French national health insurance (Assurance Maladie) from the age of 16. This administrative step aims to improve care coordination and reduce disruptions in care as well as the overuse of specialist services. GPs of reference (GPORs), médecins référents in French, were defined in our study as GPs who had seen the AYA at least once in the two years preceding the study, indicating an active role in their medical follow-up. The A-GP and GPOR may be the same person, but not necessarily. GPORs were considered to be involved in the AYA's CC management if they were aware of the name of their CC and if the CC was addressed during at least once of the last two consultations. GPORs were considered as involved in the transition process if they had recommended a service or colleague in adult health care.
All GPs were contacted to participate to a phone interview with Doctor Jérémy Puyraimond-Zemmour based on a questionnaire of 32 items (quantitative survey). When questionnaires were fulfilled, GPs were invited to continue with a semi-structured phone interview, exploring their experiences with transition and their relationships with hospitals (qualitative study), until data saturation was reached.
To evaluate the quality of communication between the hospital and the referring general practitioner (GPOR), we defined communication as good if the GP received at least one hospital letter concerning the AYA in the two years preceding the transfer.
In our study, we also defined: medically underserved areas are territories with limited access to primary care services as defined by French health authorities[24], severity and stability of each disease are defined in the supplementary material (Table S2), duration of follow-up was calculated based on the date of the first and last visits / appointment at the hospital or with the GP, regularity of pediatric follow-up was calculated based on the number of appointments the AYA had in the two years preceding the transfer, adherence to pediatric follow-up was satisfying if AYA had not missed their last hospital appointment or if they had not missed more than two hospital appointments in the two years preceding the transfer, the discharge letter is the medical report sent by hospital pediatricians to inform adult specialists and GPs of the transfer to adults health care.
Data analysis was conducted using EpiData Analysis (v2.2.3.187) and Epi Info Analysis (v7.2.4.0) softwares. Qualitative data were presented as numbers (percentages), while quantitative data were presented as means (standard deviations). Comparative analysis was conducted using the Chi-square test (if n ≥ 5) and Fisher's exact test (if n ≤ 5) for qualitative data, and the Student's t-test for quantitative data.
This study was conducted in accordance with the Declaration of Helsinki and was approved by the ethics committee of Robert Debré Hospital (IRB 2019.432). Patients and parents received information letters, and only one patient declined to participate.
RESULTS
The flowchart of AYAs and doctors included in the study is shown in Figure 1. The 30 most recently transferred AYAs from each CC list were included in this study, with the exception of epilepsy, where only 22 AYA have been identified. Of the 112 AYAs included, 91 had at least one GP noted in their medical file. From the medical records, 122 doctors were identified: 20 pediatricians and 102 GPs. Only the GPs were included; out of the 102 GPs, 79 (77.5%) agreed to participate in the study. The majority of interviews were conducted during the first COVID-19 lock-down period, (March 17-May 10, 2020). Quantitative interviews lasted, by means, 6 minutes, and qualitative interviews by means, 11 minutes.
Table 1a presents the characteristics of AYAs and their CC. The majority of AYAs (92%) resides in the Paris region and in medically underserved areas (83.9%), with nearly all of them living close to their GP (90%), within the same department, unlike pediatric and adult hospitals which are located farther away.
The age at diagnosis is, by means, 7.5 years, for all pathologies combined, with significant variations. Sickle cell disease is distinguished by a diagnosis at birth, whereas IBD is typically diagnosed much later (by mean 12.4 years). The age at transfer is similar for the four CCs, by mean at 18.7 years.
Despite the challenges of comparing vastly different pathologies (Table S2 in the supplementary material), more than two-thirds of AYAs present with severe disease (70.5%), albeit with stability (61.6%). Severity is lower in diabetics (46.7%), but with greater instability (53.3%) compared to the other three pathologies. Treatment is complex in 76.8% of AYAs, with large variations between pathologies: half of epileptics (54.5%) and almost all diabetics (93.3%) have a complex treatment (insulin).
The mean durations of follow-up by the pediatric hospital and by the GP before transfer are similar (8.8 and 9.2 years, respectively). Follow-ups are regular and frequent, whether by the pediatric hospital (7.7 appointments per 2 years by mean) or by the GP (5.8 appointments per 2 years by mean). However, more than a quarter of AYAs (26.8%) missed or canceled their last appointments at the hospital.
Regarding the transfer, a discharge letter was present in almost all medical files (89.3%); these letters were complete and precise (98.0%), based on information retrieved from the hospital medical records. However, only 58.0% of the letters were addressed to GPs, and 35.0% to pediatricians. Few adult hospital reports (11.6%) were found in the medical records of the pediatric hospital, although all AYAs have passed to the adult medical system.
Table 2 presents the characteristics of GPs. The majority of GPs are self-employed (81.5%) in medically underserved areas (81.4%) in the Paris region (93.1%). Almost none have undergone further training (93.8%).
Almost 80% of GPs responded to the quantitative questionnaire and 27 semi-structured interviews were conducted.
Two-thirds of GPs (57.4%) were referents (GPORs), the vast majority of whom are attending (A-GPs).
Almost all GPORs (96.1%) knew the name of the AYA's CC, while 80% of non-referring GPs did. One-third of GPORs (35.3%) was involved in the AYA's CC management. Almost no GPORs (4.3%) are involved in the transition process by advising or redirecting the AYA to adult health care. Only 11 GPORs (22.0%) discussed the transition process during a consultation.
The communication between ambulatory and hospital care was estimated as good during the transition: 40 GPORs (81.6%) received at least one hospital letter (pediatric or adult) during this period, but only 12.5% of hospital reports were sent to GPORs. However, communication deteriorates after the transfer to adult health care for 30% of GPORs who no longer receive hospital letters. Consequently, 34 GPORs (72.3%) were not informed of the transition.
Eighty percent of AYAs have at least one GP mentioned in their medical file, 88% of them have one GP and 12% have two GPs (Figure 2). Twenty AYA are followed by a pediatrician, twelve of whom also have a GP. Half of AYAs (51.4%) have a GPOR. One-third of GPORs (35.3%) are involved in the AYA's CC management.
Overall, only a small minority (17.1%) of AYAs have a GPOR who is involved in the AYA's CC management. Almost half of AYAs (48.6%) had no referring GP.
The multivariate analysis (Table 3) shows that the disease imbalance is significantly linked to the GPOR involvement (p<0.01). The other factors do not have a significant relationship with the GPOR involvement.
Concerning the expectations of GPs regarding the hospital and their perceived role during transition (Figure S1 in the supplementary material), it emerged from semi-structured interviews that communication with the hospital seemed satisfactory but highly variable depending on the hospital and the department. The relationship with hospital specialists was considered quite good, but GPs found it difficult to reach specialists by phone, while communication by email seemed easier. Consequently, some GPs reported sharing their personal mobile number for the sake of convenience. Several GPs believed communication might be improved by organizing joint meetings that gather GPs and specialists. GPs reported that medical reports were not systematically sent to them, even in electronic form, and were often received late. For most GPs, medical letters took too long to read and lacked specificity. Some GPs suggested that a follow-up protocol should be included for helping GPs.
Thanks to their perceived special relationship with the AYA, GPs believed they can prevent loss of follow-up by identifying them and redirecting the AYA to a trusted adult environment. This relationship, described by GPs as a long-term and trusting connection, appears to enable them to provide not only medical care, but also emotional and psychological support. GPs consider this connection essential for ensuring continuity of care, particularly during the transition to adult services.
However, as several physicians stated, this requires hospitals to involve GPs more often in the AYA's care, particularly during transition, for example, to prescribe and adjust basic treatments, which they also see as an opportunity for therapeutic education. Several GPs also emphasized that, unlike pediatricians who routinely schedule follow-up appointments, GPs typically wait for patients to initiate contact. This difference in practice was seen as a potential barrier to continuity of care, especially during transition. In addition, several GPs reported that hospital pediatricians often handled routine care without encouraging AYAs to see their GP, which they believed could limit their involvement before transition. Thus, several GPs underlined that it is important to talk about transition during consultations, whether dedicated or not, in order to reinforce trust with the AYA and avoid transition failures.
DISCUSSION
Although 80% of AYAs have a GP reported in their medical records, only half have a referring GP and a small percentage of these GPs were involved in monitoring their CC. Moreover, these GPs are rarely included in the transition process and are seldom involved in monitoring AYA's CC.
These results are consistent with the existing literature: two studies, one Canadian [17] and one British [18], published in 2018 and 2020 respectively, demonstrate that most AYA do not have regular follow-up with their GP, even if they lived with a CC. This is also observed in another British study[28], where GPs are often absent from the care of children and AYA with CC, even though their role can be significant, including in life-limiting and life-threatening conditions. A more recent British study[16] shows that the involvement of GPs in the care of children and AYAs with CC appears to reduce the risk of emergency hospital admissions.
Several factors can explain why 20% of AYAs don't have a GP in their medical record, and why their GP isn't always involved in the management of the CC or in the transition of care. First, although AYAs aged 16 and over are encouraged to declare a GP to the French social security system, this declaration remains optional and is not systematically done, particularly in medically underserved areas such as the Paris region[23–25]. Second, before transition, routine care is often managed by hospital pediatricians, which may limit the perceived necessity of involving a GP, and who do not sufficiently encourage AYA to consult a GP, as reported by several GPs interviewed in our qualitative study[7, 13, 29]. This may also help explain why only 58% of discharge letters in our study were addressed to GPs, as their role is not always clearly defined or activated in hospital-based care[7]. Additional factors, such as incorrect or incomplete GP addresses, the loss of paper-based hospital reports sent by post, and an aging medical workforce with unreplaced retirements, may also contribute to this issue. Moreover, the fact that 72% of GPORs were not informed of the transition may point to an even broader issue: not only poor communication between hospital teams and GPs, but also insufficient coordination between pediatric and adult hospital departments, as adult specialists could have retrieved the GP’s information from their pediatric colleagues. In addition, the predominance of self-employed GPs in France, where hospital-based positions are extremely rare, as reported in the literature[30], may help explain their limited structural integration into hospital-led care pathways, which can further hinder their involvement in coordinated transitions. Third, the absence of a GP in the medical record may reflect an omission, or may result from weak or inconsistent communication between hospital teams and community providers, due to the lack of structured protocols and time constraints[27]. Other factors likely play a role, including socio-economic difficulties and a lack of health education among AYA regarding their need to take care of their global health (e.g., maintaining regular follow-ups, discussing preventive care, or addressing psychosocial challenges). Moreover, parents of AYAs with CC, who may share the same GP as their child, do not consult their GP often enough, despite their own mental and physical vulnerability[31]. All these factors increase the vulnerability of these AYAs living with CC.
GPs are more involved in situations of CC instability where health needs are greater. This is particularly interesting because one-third of AYAs experience unstable CC during transition. However, this result is intriguing because most GPs do not feel comfortable managing AYA’s CC. Regardless, greater investment of GPs in this situation may be explained by a direct request from the AYA regarding their condition, or by GPs' desire to conduct a reassessment or monitoring of the AYA's CC. GPs’ empathy may also play a role in their involvement, as their emotional connection and long-standing relationship with AYAs is likely to motivate them to remain engaged and supportive during transition. Their role complements that of pediatricians, who are primarily responsible for managing the medical aspects of CCs. GPs, on the other hand, ensure overall health management, offering continuous support as AYAs transition to adult care.
Overall, our observations seem to encourage involving GPs in the transition process at any step. As mentioned by the American Academy of Pediatrics in their transition guidelines, transferring to adult primary care clinicians could be the initial step, allowing these clinicians to assist in locating and/or coordinating adult subspecialty or behavioral care providers as needed. In the absence of a specific adult subspecialist, transitioning the young adult to an adult primary care clinician, with consultation from the pediatric subspecialist, could be an interim solution until adult clinicians acquire the necessary subspecialty knowledge or appropriate adult subspecialists become available[15].
Communication between GPs and hospital specialists appeared satisfying regarding that a majority of GPs received hospital reports during transition. However, there are several contradictions between quantitative and qualitative results: although communication with hospital is good, GPs complained that specialists were not easily reachable; GPs would like to receive more hospital letters, even though they do not have enough time to read them; They would also like to be more involved in decisions despite their lack of time and knowledge about CC affecting AYA. If GPs were involved in the medical care of AYAs, there would likely be fewer transition failures. There are key-elements for improving transition, as identified by experts in Enora Le Roux's study[7].
Despite these observations, solutions can be proposed to enhance GPs-specialists communication and increase GP involvement during transition. Although several guidelines emphasize the importance of involving GPs in the follow-up care of AYAs, particularly during transition, their role is not clearly defined[7]. Based on recommendations, expectations of GPs, and experiences from AD'venir (Robert Debré's hospital transition platform) regarding feasibility, several guidelines for including GPs in the transition process can be proposed:
- To facilitate GPs' involvement during transition, hospital specialists should verify that AYAs have a GP, and ensure that the physician’s name is included in the medical record. AYA should be encouraged to see their GP regularly, who should be notified if a risky situation arises. To enhance communication with GPs, meetings between hospital specialists and GPs can be organized. Senior physicians' hotlines can provide easy access to hospital specialists. Likewise, a dedicated professional phone line for GPs, distinct from the patient line and without secretarial filtering, could facilitate reciprocal communication between GPs and hospital specialists. Finally, the drafting of a specific discharge letter is essential: it must be concise and should propose a care protocol for GPs, including contact information for adult specialists (phone number and email).
- To assist GPs in managing AYA, training seminars on adolescent medicine and transition could be organized to improve skills and enhance collaboration: this would raise awareness within the medical community about transition and help create care networks for AYA, where the role of GPs would be clearly defined. Some practical guidelines with a clear and concise roadmap can be suggested to GPs, especially to discuss transition during medical appointments, to see AYA between hospital appointments, and to schedule regular consultations dedicated to CC and transition. The privileged relationship that GPs have with AYAs can help to resolve risky situations of breakdown in care by re-establishing trust with the medical system and redirecting AYAs to adult specialists. This relationship, which persists even after the transfer to adult care, provides stability for AYAs and helps guide them through the transition process.
This study is one of the first to explore the role of GPs during transition. We obtained more accurate responses due to a mixed-method research design. The inclusion of a large number of subjects and the high response rate of physicians contributed to a robust statistical power. In addition, semi-structured interviews facilitated spontaneity and free expression. Doctors' speeches were also liberated by the fact that the investigator of this study was also a GP. The results of this study can be applied not only to the healthcare system of a large city in France but also to other regions where access to healthcare may be more challenging, rendering certain guidelines even more relevant. The included CCs are interesting transition models due to their frequencies and health consequences for AYA in case of breakdowns in care, as well as the improvement of AYA's survival into adulthood.
However, there are some limitations to our study. This is a single-center study conducted in a Parisian university hospital; therefore, follow-up and transition modalities may vary in non-teaching provincial hospitals. Several interesting variables could not be studied due to a high rate of missing data in the medical records and during interviews with GPs: these incomplete responses are associated with a lack of time for GPs, and moreover, a memory bias may have influenced the responses of some physicians. Some important topics were not addressed in this study, such as training GPs in adolescent medicine. Finally, the roles of non-hospital pediatricians were not studied here because few AYA (less than 10%) were followed by them: it raises questions about whether they assisted in AYA's transition to an adult hospital unit and whether they facilitated handover to GPs.
In conclusion, half of AYAs were followed by a GP during transition, and less than a quarter of GPs were involved in the AYA's CC management. However, GPs believed they have a key role during transition and appeared to be more involved when the CC was destabilized. It is therefore important to enhance communication between hospital specialists and GPs to foster their involvement in the transition process. Continuing this work to explore the perspectives of hospital specialists, AYAs, and their parents would be valuable in further elucidating the roles of various stakeholders in AYAs’ health.
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TABLES
	Table 1. Sample characteristics of AYA participants

	Characteristics
	n (%) or mean (SD) (range)
	Available data (AD)

	Male gender, n (%)
	67 (59.8)
	112

	Age (in years)
at diagnosis, mean (SD) (range)
during transfer, mean (SD) (range)
	
7.5 (5.9) (0.0; 17.1)
18.7 (1.0) (16.5; 21.2)
	
104
112

	Living in medically underserved areas, n (%)
	55 (49.1)
	112

	With GPs registered in their medical record, n (%)
	91 (81.3)
	112

	Type of CCs, n (%)
Diabetes mellitus
type 1, n (%)
other types, n (%)
Inflammatory bowel disease
Crohn’s disease, n (%)
ulcerative colitis, n (%)
Epilepsy
focal epilepsy, n (%)
multifocal or generalized epilepsy, n (%)
epileptic encephalopathy, n (%)
Sickle cell anemia
with SS genotype, n (%)
with G6PD deficiency, n (%)
	112 (100)

26 (86.7)
4 (13.3)

27 (90.0)
3 (10 .0)

7 (31.8)
5 (22.7)
10 (45.5)

25 (83.3)
4 (13.3)
	112
30


30


22



30

	Of which:
severe CC, n (%)
stable CC, n (%)
complex treatments, n (%)
	
79 (70.5)
69 (61.6)
86 (76.8)
	
112
112
112

	Length of follow-up before transfer (in years)
in pediatric hospital, mean (SD) (range)
with the GP, mean (SD) (range)
	
8.8 (5.3) (1.0; 20.5)
9.2 (5.8) (0.0; 18.7)
	
112
75

	Regularity of the follow-up during transition (number of medical appointments in the two years preceding the transfer)
in pediatric hospital, mean (SD) (range)
with the GP, mean (SD) (range)
	

7.7 (5.0) (1.0; 27.0)
5.8 (4.9) (1.0; 30.0)
	

112
78

	Adherence to hospital-based monitoring during transition, n (%) 
	82 (73.2)
	112

	Number of hospital appointments missed or canceled per AYA during the two years before transfer, mean (SD) (range)
	1.25 (1.7) (0; 10)
	112

	Written up to date medical summery (discharge letter)
present, n (%)
send to GPs, n (%)
	
100 (89.3)
65 (58.0)
	
112
112



	Table 2. Sample characteristics of general practitioners

	
	Quantitative data
	Qualitative data

	Characteristics
	n (%) or mean (SD) (range)
	AD
	n (%) or mean (SD) (range)
	AD

	Total
	102 (100 %)
	
	27 (100 %)
	

	Attending GPs (médecins traitants), n (%)
	53 (60.9)
	87
	21 (77.8)
	27

	No attending and no referring GPs, n (%)
	30 (34.9)
	86
	5 (18.5)
	27

	GPs of reference (médecins référents), n (%)
Involvement in AYA's CC management
Involvement in the transfer to adult health care
    existing communication between GPORs and hospital
    troubles due to a lack of health care data
    the need to call a hospital practitioner
CCs follow-up by the GPORs
diabetes mellitus
inflammatory bowel disease
epilepsy
sickle cell anemia
Reasons of the last two consultations
chronic condition
intercurrent infection
prevention
other
	54 (57.4)
18 (35.3)
2 (4.3)
40 (81.6)
4 (8.9)
2 (4.9)

17 (31.5)
16 (29.6)
6 (11.1)
15 (27.8)

17 (19.8)
31 (36.0)
7 (8.1)
31 (36.0)
	94
51
47
49
45
41
54




86
	21 (77.8)
10 (50.0)
1 (5.3)
16 (80.0)
3 (15.8)
2 (10.5)

10 (37.0)
5 (18.5)
2 (7.4)
10 (37.0)

8 (22.9)
11 (31.4)
2 (5.7)
14 (40.0)
	27
20
19
20
19
19
21




35

	Male gender, n (%)
	68 (66.7)
	101
	15 (55.6)
	27

	Age in years, mean (SD) (range)
	57.6 (9.5) (30; 72)
	80
	55.1 (8.6) (33; 67)
	27

	Practicing in medically underserved areas, n, (%)
	83 (81.4)
	102
	25 (92.6)
	27

	GPs’ medical practices
self-employed, n (%)
salaried status, n (%)
mixed (self-employed and salaried), n (%)
	
66 (81.5)
12 (14.8)
3 (3.7)
	81
	
22 (81.5)
4 (14.8)
1 (3.7)
	27




	GPs with additional qualifications
pediatric / psychology / diabetology, n (%)
	
5 (6.3)
	80
	
1 (3.7)
	27

	A-GP (médecin traitant): primary care physician designed by the AYA to the French social security
GPOR (médecin référent): GP which met the AYA at least twice in the last two years before the call
Involvement in CC management: if one of the last two appointments was referring to the CC
Involvement in the transition process: if GP advised the AYA about an adult unit or an adult specialist



	Table 3. Factors influencing GPORs involvements during transition

	Characteristics
	Descriptive statistics
	Uni-variate analysis
	Multi-variate analysis
	

	
	YES (n=18)
	NO (n=33)
	p-value
	OR (95%C.I.)
	p-value

	Gender of AYAs
female, n (%)
male, n (%)
	
9 (50.0)
9 (50.0)
	
15 (45.5)
18 (54.5)
	 0.76
	
	

	AYA living in medically underserved areas
yes, n (%)
no, n (%)
	
6 (33.3)
12 (66.7)
	
17 (51.5)
16 (48.5)
	0.21
	
	

	AYA with school difficulties/special education
no, n (%)
yes, n (%)
na, n
	
5 (55.6)
4 (44.4)
9
	
7 (38.9)
11 (61.1)
15
	0.45
	
	

	AYA with language barrier
no, n (%)
yes, n (%)
na, n
	
17 (94.4)
1 (5.6)
0
	
27 (93.1)
2 (6.9)
4
	1.00
	
	

	Age at diagnosis
child, baby, newborn, n (%)
adolescent, n (%)
na, n
	
9 (60.0)
6 (40.0)
3
	
19 (63.3)
11 (36.7)
3
	 0.83
	
	

	CCs follow-up by the GPORs
diabetes mellitus, n (%)
inflammatory bowel disease, n (%)
epilepsy, n (%)
sickle cell anemia, n (%)
	
5 (27.8)
5 (27.8)
2 (11.1) 
6 (33.3) 
	
11 (33.3) 
10 (30.3) 
4 (12.1) 
8 (24.2) 
	 0.92
	
	

	AYA with severe CC
no, n (%)
yes, n (%)
	
6 (33.3)
12 (66.7)
	
11 (33.3)
22 (66.7)
	 1.00
	
	

	AYA with stable CC
no, n (%)
yes, n (%)
	
12 (66.7)
6 (33.3)
	
7 (21.2)
26 (78.8)
	 < 0.01
	6.9 (1.7; 27.3)
	< 0.01

	AYA with complex treatment
no, n (%)
yes, n (%)
	
5 (27.8)
13 (72.2)
	
8 (24.2)
25 (75.8)
	 1.00
	
	

	AYA with A-GPs
no, n (%)
yes, n (%)
na, n
	
0 (0.0)
17 (100.0)
1
	
3 (9.4)
29 (90.6)
1
	0.54
	
	

	GPs with additional qualifications
no, n (%)
yes, n (%)
na, n
	
18 (100.0)
0 (0.0)
0
	
28 (90.3)
2 (9.7)
2
	0.29
	
	

	Length of follow-up before transfer (in months), mean (SD)
	132.7 (70.4)
	120.1 (68.8)
	0.54
	
	

	Presence of a discharge letter
no, n (%)
  yes, n (%)
	
1 (5.6)
17 (94.4)
	
2 (6.1)
31 (93.9)
	1.00
	
	

	GPs contact info specified in the discharge letter
no, n (%)
yes, n (%)
	
5 (27.8)
13 (72.2)
	
8 (24.2)
25 (75.8)
	1.00
	
	

	Existing communication between GPORs and hospital
no, n (%)
yes, n (%)
na, n
	

1 (5.9)
16 (94.1)
1
	

8 (25.8)
23 (74.2)
2
	0.13
	
6.7 (0.7; 68.3)
	0.11

	* Chi2 test if n ≥ 5; Fisher test if n ≤ 5; Student's t-test for means
Of the 54 GPORs, 3 physicians were not included in the univariate and multivariate analyses because their involvement was not known.



FIGURES
Figure 1. Flowchart
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Figure 2. Existence and involvement of GPs and pediatric physicians
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