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Abstract

Multiple sclerosis (MS) is rare in children compared to adults. The management of pediatric onset MS (POMS) differs from adult disease, and the appraoch of pediatric 
neurologists and neurologists can also diverge in practice.We conducted a survey among pediatric neurologists and neurologists to identify the problems experienced in 
the transition period of POMS patients to adulthood, and to collect suggestions about a transitional clinic for these patients. Questionnaires were prepared by the Delphi 
method with a group of specialists and sent via e-mail to pediatric neurologists and neurologists through national associations. Statistical analysis was performed on the an-
swers received. Participants included 31 pediatric neurologists (48.4%) and 33 neurologists (51.6%). The majority of pediatric neurologists (n=22, 71%) had been involved 
in central nervous system demyelinating diseases for 0-9 years. Among neurologists, the largest group 17 (n=17, 51.5%) was those who had been caring for these patients 
for 10-19 years. Pediatric neurologists were more interested in a transition procedure for POMS patients than adult neurologists: 26 (89.7%) vs.18 (56.3%) respectively 
(p=0.004). The preferred method for transferring the patient was face to face, realized more by pediatric neurologists (15/31) than neurologists (8/33) (p=0.044). Satisfac-
tion with the transition process was not at the desired level in both groups of physicians. Transferring patients through a joint meeting and writing a detailed consultation 
note were frequent recommendations. Most contacted physicians were in favor of a national system for the transfer of POMS patients to neurology care, and suggested 
specialized transitional clinics. Applicable and agreeable procedures need to be implemented for both patients’ and physicians’ advantage.
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Introduction

Health policies are being developed in many countries for 
an optimal transfer of patients from pediatric to adult clinics. 
British, Canadian, and American pediatric societies have 
recommendations for transition to facilitate maintenance of well-
being and continuous health care in adulthood [1-3]. Studies on 
transition clinics are scarce in neurological diseases [4] but exist 
in pediatric-onset diabetes mellitus [5-8] and cystic fibrosis [9-11]. 
Life-long neurological conditions such as demyelinating disorders 
can affect several aspects of adult life like pregnancy, employment, 
social life and autonomy. These problems should be anticipated

and adequate expertise and assistance provided [12]. Unlike 
some neurological disorders that begin and end in young ages 
or persist in stable condition into adulthood, those like pediatric 
onset multiple sclerosis (POMS) begin in childhood and continue 
onto adult age with a static, relapsing or even progressive course.

POMS is less common in childhood than cerebral palsy, epilepsy, 
vision loss, and hearing loss [13]. Therefore, there is almost 
no study on transition clinics in POMS. Awareness about the 
diagnosis of multiple sclerosis (MS), increasing use of magnetic 
resonance imaging (MRI) in clinical practice, establishment of 
diagnostic criteria for children, and expansion of clinical and 
basic science studies led to an augmentation of POMS diagnoses 
in the last two decades.Targeted therapies developed in recent 
years are only available off-label in the pediatric age group; this 
often complicates the treatment of POMS patients in adult clinics. 
As in many countries, POMS is followed-up in pediatric clinics 
in our country and transferred to adult clinics after a 18 years.  
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We planned this study in order to explore factors affecting 
the adaptation of POMS patients to the adult clinic. We also 
intended to understand the level of communication between 
pediatric neurologists and neurologists. We administered a 
questionnaire to pediatric neurologists and neurologists and 
analyzed similaritites and differences between these two 
groups’ answers in order to point out at any factors to work on.   

Materials and Methods

This questionnaire-based study was designed to learn the opinion 
of physicians about the transition clinic. The questionnaire was 
prepared by a Delphi procedure conducted among 6 neurologists and 
pediatric neurologists with 3-20 years of practice in demyelinating 
diseases. After finalization, the questionnaire (available in the 
supplement file) was sent via electronic mail through neurology/
pediatric neurology working groups. Ethical compatibility  of the 
study was approved by Hacettepe University Ethics Committee 
(Project number GO 21/416, Desicion number 2021 /07-58). 

Statistical analysis

Statistical analyzes were performed using a package program called 
SPSS (IBM SPSS Statistics 24). Frequency tables and descriptive 
statistics were used to interpret the findings. Responses from 
neurologists and pediatric neurologists were analyzed statistically. 
Pearson-χ 2 cross tables were used to analyze the relations between 
two qualitative variables, significance set at p<0.05.

Results 

The questionnaire was sent to 103 pediatric neurologists and 62 
neurologists but  answers received by 31 and 33 respectively. The 
age range of the groups was similar: most pediatric neurologists 
(n=13, 41,9%) were 30-39 years old and most neurologists (n=20, 
60,6%) were 40-49 years old. The duration of clinical interest in 
central nervous system (CNS) demyelinating diseases was mostly 
0-9 years in pediatric neurologists (n=22, 71%) and 10-19 years 
(n=17, 51,5%) in neurologists. The majority (64% for both groups) 
of the participating physicians were working at university hospitals 
where both pediatric and adult neurology clinics co-existed. The 
majority could work with neuroradiologists in their own hospitals 
(67,8% of pediatric neurologists, 69,7% of neurologists), find 
enough laboratory opportunities in their own hospitals (45,1% 
of pediatric neurologists, 63,6% of neurologists), have enough 
hospitalization facilities (74,2% of pediatric neurologists, 
75,8% of neurologists) and could manage and care for most MS 
patients (77,4% of pediatric neurologists, 87,9% of neurologists). 
Access to intensive care units for serious patients was easier for 
pediatric neurologists compared to neurologists  (64.5 vs. 39.5%).  
Both physician groups had facilities to administer intravenous 
methylprednisolone, intravenous immunoglobulin, and plasma 
exchange therapies in their institution. The majority of pediatric 
neurologists were following up their patients until the age of 18 
years, and neurologists generally started to follow up MS patients 
after that age. Information including demographic data, physicians' 
working places and working opportunities are given in Table 1. 
There was no statistical difference between the groups. 
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Table 1. Demographic data, physicians' workplace and characteristics

Pediatric neurologists (n=31, 48.4%) Neurologists (n=33, 51.6 %)

Age group* 30-39 age, 41.9% (n=13) 40-49 age, 60.6% (n=20)

Duration of interest in CNS demyelinating disease* 0-9 years, 71%, n= 22 10-19 years, 51.5%, n= 17 

Workplace* University hospital (64%, n= 20) University hospital (64%, n=21)

Both physicians exist in the same hospital 83.9%, n=26 54.5%, n=18

Practices diagnosis, treatment and follow-up MS patients 77.4%, n= 26 87.9%, n= 29

Age of follow-up patients* Until 18, 87%, n=27 After 18, 60.6%, n=20

Neuroradiologist in the same hospital for consultation 67.8%, n= 21 69.7%, n=23

Adequate hospitalization facilities 74.2%, n=23 75.8%, n=25

Adequate intensive care unit 64.5%, n=20 39.5%, n=13

Treatment methods during the attack period* IVMP 100%, n= 31 IVMP 100%, n=33

IVIG 71%, n=22 IVIG 63%, n=21

PLEX 70%, n=21 PLEX 64%, n=22

Laboratory facilities for CSF analyzes, OLB, and IgG index 
* Facilities in the institution 45.1%, n= 14 Facilities in the institution 63.6%, n=21

Paid by families in private laboratories
 45.1%, n=14

Paid by families in private laboratories 
30.4%, n=10

*Most frequent choice
Abbreviations: CNS: central nervous system, CSF: cerebro spinal fluid, OLB: Oligoclonal band, IVMP: intravenous methylprednisolone, IVIG: intravenous immuno-
globulin, PLEX: plasma exchange, MS: multiple sclerosis
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Table 2. Management of transition procedure

Pediatric neurologists (n=31) Neurologists (n=33) Statistical analysis*

Have you ever been involved in the transition procedure of multiple sclerosis patients? 

Yes n=26, 89.7% n=18, 56.3% χ2=8.445

No n=3, 10.3% n=14, 43.7% p=0.004

Have you used face to face transition method?

Yes n=15, 48.4% n=8, 24.2% χ2=4,047

No n=16, 51.6% n=25, 75.8% p=0.044

Which methods do you use for transition?**

Consultation form n=13, 27.7%  n=19, 45.2%

Special form n=3, 6.4%  n=6, 14.3%

χ2=7,331
p=0.197

Face to face n=15, 31.9%  n=8, 19%

Electronic mail n=1, 2.1%  n=2, 4.8%

Both physicians meet n=3, 6.4%  n=1, 2.4%

Suggest find a neurologist n=12, 25.5%  n=6, 14.3%

Are you satisfied with the transition procedure?

Yes, a lot n=5, 16.4% n=6, 18.1%

Yes, a little n=9, 30.3% n=11, 34.6%
χ2=2,629
p=0.622Undecided n=5, 16.1% n=5, 15.7%

No, could be better n=12, 38.4% n=10, 30.3%

Never n=0 n=1, 3.2%

* “Pearson-χ2” crosstabs were used to examine the relationships between two qualitative variables.
**More than one answer was given to the question.

A significant difference was found between pediatric neurologists 
and neurologists in the transition process (χ2=8.445; p=0.004). 
Transition procedures were predominantly used by pediatric 
neurologists: 26 pediatric neurologists (89,7%) transferred 
patients to neurologists while 18 neurologists (56,3%) did transfer 
patients from pediatric neurologists. The selected method differed: 
the largest group of child neurologists (n=15, 48.4%) preferred 
face-to-face, while 25/33 (75.8%) adult neurologists did not use 
this method (χ2=4,047; p=0.044) but consultation forms (n=19, 
45.2%) (Table 2). Both groups of physicians were thinking a 
joint meeting would make the transition more effective (Table 2). 
Pediatric neurologists' satisfaction with the transition procedure 
was mostly "no, could be better" (38%), "yes, a little" (30%), 
similar to neurologists: "yes, a little" (34%) and "no, could be 
better" (30%).

Factors creating the necessity of transitioning POMS patients to 
the adult clinics were legal responsibility due to the age of the 
patient (71%), insurance payment of some drugs over 18 years 
of age (65%), and pregnancy plans (61%) according to pediatric 
neurologists. Factors reducing the possibility of transitioning 
POMS patients to the adult clinics were bonding of patients and 
parents to the pediatric neurologist and not wanting to leave (81%), 

neurologists spending less time with patients (68%), communication 
difficulties with a neurologist (42%) and patients not wanting to be 
in the same clinic with adult patients (32%) (Table 3). According 
to neurologists, factors affecting the need for transitioning were: 
administration of more effective immunotherapy and reducing 
the possibility of future disability in the adult clinic (64%), desire 
to follow-up POMS patients (48%) and the thought of pediatric 
neurologists not having enough experience in MS (39%). On 
the other hand, the following reasons reduced the possibility of 
transitioning POMS patients to adult clinics: reluctance/lack of 
information of pediatric neurologists for newer disease-modifying 
treatment agents (48%), excess of patients in adult clinics (42%), 
and difficulties communicating with parents (36%) (Table 3).

Both groups of physicians agreed a specialized unit would better 
adapt the patients to the transition period, that the transition 
process could be easier with a physiotherapist, daily treatment 
units, and specially trained nurses available. Presence of sufficient 
number of neurologists in the patient's area of residence was 
important. Transfer with joint meetings of neurologists and 
pediatric neurologists, writing detailed and official transfer notes 
and establishing a national system for the transition of MS patients 
would improve the process (Table 3).
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Table 3. Conditions affecting the transition

Pediatric neurologists (n=31) Neurologists (n=33)

Which factors increase the necessity of transitioning POMS patients to the adult clinics?

- Do not want to legal responsibility due to >18 years (71%) - Administer more effective immunotherapy to reduce possible future disability in 
adult clinic (64%)

- Insurance payment of some drugs > 18 years (65%) - Desire to follow up on pediatric-onset MS patients (48%)

- Pregnancy plan (61%) - Pediatric neurologists do not have enough experience about MS (39%)

Which factors reduce the possibility of transitioning POMS patients to the adult clinics?

- Bonded, reluctant to leave pediatric neurologist  (81%) - Reluctance/uninformedness of pediatric neurologists for newer disease-modify-
ing treatment agents (48%)

- Neurologists spend less time for patients (68%), - Excess of patients in adult clinics (42%)

- Inability to communicate with a neurologist ( 42%) - Difficulties communicating with parents (36%)

- Do not want to be in the same clinic with adult patients (32%)

Do you think support is needed to realize the adaptation of patients to adult clinics?

- Yes, a lot  (n=17, 55%) - Yes, a lot  (n=12, 36%)

- Yes, maybe  (n=12, 39%) - Yes, maybe (n=13, 39%)

- Undecided  (n=2, 6%) - Undecided  (n=7, 21%)

- No, needless - No, needless  (n=1, 3%)

Which group of health care providers facilitates the transfer process?

- Physiotherapist (n=16, 52%) -Physiotherapist (n= 15, 45%)

- Daily treatment units, specially trained nurses (n= 26, 84%) -Daily treatment units, specially trained nurses (n= 26, 79%)

- Sufficient neurologists in the patient's place of residence  (n=18, 58%) -Sufficient neurologists in the patient's place of residence (n= 20, 61%)

Which ones do you think necessary for the better transition of patients?

- Establishing a national system for the transition of MS patients  (n= 18, 58%) - Establishing a national system for the transition of MS patients  (n=13, 39%)

- Creation of a specialized transition unit  (n=18, 58%) - Creation of a specialized transition unit  (n=13, 39%)

- Providing transfer with joint meetings of neurologists and pediatric neurologists 
(n=25, 81%)

- Providing transfer with joint meetings of neurologists and pediatric neurologists  
(n=27, 82%)

- Writing detailed and official transfer notes  (n=22, 71%) - Writing detailed and official transfer notes  (n=21, 63%)

Abbreviations: MS: multiple sclerosis, POMS: Pediatric onset multiple sclerosis

Discussion

According to this multicentric survey, satisfaction with the 
transition procedure was suboptimal among pediatric neurologists 
and neurologists. Although consultation forms and face-to-face 
methods were usually applied in the transition procedure, both 
physician groups supported implementation of joint meetings, 
detailed transition notes and specialized transition units for more 
efficiency. The transfer procedure was applied more frequently by 
pediatric neurologists while fewer neurologists were transferring 
patients from pediatric neurologists. This discrepancy is likely 
due to the larger number of neurologists in practice compared to 
pediatric neurologists: this reduces the number of POMS patient 
per participating neurologist. Another statistical significance was 
in the method, face-to-face interaction used more by pediatric 
neurologists than neurologists. The majority of physicians agreed 
on the need for support in the adaptation of patients to adult 
clinics, for daily treatment units, specially trained nurses, and 
communication between neurologists and pediatric neurologists.

The aim of the transition is to prepare children, youth, families, 

and physicians for disease in adulthood. Transition and transfer to 
adult medical care can often be problematic [14]. There are very 
few objective data for transition/transfer care. Therefore more 
clinical studies are needed for particular disorders [15-17]. In the 
light of current studies, establishment of transition programs is 
important for physicians, non-physician health personnel, family, 
patients and caregivers. A detailed transfer note is important in the 
transition period, as is a joint transition clinic attended by pediatric 
and adult neurology specialists. This was also found in our 
study where both physician groups were somewhat satisfied but 
recommended improvement, preferably with a transition clinic. 
While pediatric neurologists had more face-to-face contact with 
neurologists, it was statistically significant that this method was 
used less by neurologists.

As they are in a period of separation from parents’ care and 
assistance during clinical visits, it may be difficult for 18 year-olds 
to access specialized health care. Therefore, they may perceive 
follow-up in adult age as problematic [18]. Additionally, cognitive 
and communicative skills can be affected especially in neurological 
conditions, increasing difficulties experienced in the adult health 
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care system. For such reasons, many pediatric neurologists are 
concerned for the patient. Moreover, pediatric patients may not 
succeed in finding a neurologist for themselves, moving effectively 
to adult clinics, and may even discontinue their follow-up and 
treatment [19]. Patient transfers without a transition protocol may 
further reduce compliance with adult clinical care and limit the 
coordination of care [20-22]. Communication between pediatric 
and adult neurology clinics can improve patient care and although 
might initially appear as excess time spent for a single patient, 
ultimately reduces the cost of health care [18].

The age of transition should be based on the patients' abilities 
to resume responsibilities and take decisions which is usually 
possible after graduation from high school. As in the literature [23, 
24], the majority of physicians in our study considered 18 years of 
age for patient transition. However adolescence is being prolonged 
in the current era according to changes in economical and cultural 
factors, employment and education status, and independence [25, 
26]. Nevertheless, pediatric neurologists are bound to stop the 
follow-up of chronic patients after 18 years of age because of the 
health care system, legal responsibilities, insurance coverage of 
some drugs after age 18 years, and pregnancy issues, as observed 
in our study. 

Another finding was the closer nature of patient-physician 
relationships in childhood possibly preventing patients and 
physicians from separating from each other. Likewise, difficulties 
in communicating with neurologists, time allowed in neurology 
visits, and reluctance of 18 year-olds to be in the same clinic 
with elderly or disabled patients complicate the transition period. 
Similar problems with the process of transition have been detected 
among general practitioners, adolescent health care providers, or 
pediatricians. The higher frequency of diseases such as epilepsy, 
neurometabolic diseases, cerebral palsy, and muscular disorders 
in childhood than in adulthood, and the greater experience of 
pediatric neurologists in these diseases affects the transfer of 
these patients to adult clinics. In our study, neurologists’ higher 
experience with MS had a positive effect on transition while social 
reasons of POMS patients was in the opposite direction.

Co-working in the same hospital was common in our series. In 
general pediatric neurologists are more likely to work in a large 
hospital. This probably increases their use of the face-to-face 
transition method more than adult neurologists. The presence 
of neuroradiology, inpatient facilities, laboratory facilities, and 
enough treatment units reinforce the ability to diagnose, treat 
and follow up MS patients for both physician groups. Insufficient 
intensive care access in adult clinics may represent a drawback for 
adult MS patients. 

The limitations of the study is the small number of participants. 
Although this number could have been increased in neurologists, it 
could not be increased in pediatric neurologists due to few pediatric 
neurologists were followed up demyelinating disorders. An almost 
equal number of pediatric neurologists and neurologists answered 
the questionnaire despite pediatric neurologists’ lesser experience 
about demyelinating disorders. The lack of homogeneity in the 
physicians’ experience may be another limitation of the study. 
Other factors to be examined and data to be collected include 
the opinion of patients, and the answers of physicians in general 
neurological care rather than specialized clinics. On the other hand, 

this is the first study on the transition procedures of POMS patients 
in Turkey and the recommendations can inspire studies on other 
chronic disorders in childhood, guide national and international 
transition clinics, and serve as a basis for the development of 
health policies.

Conclusion

In conclusion, both groups of physicians support the adaptation of 
POMS patients to adult clinics. Related requirements were listed 
as physiotherapists, daily treatment units, specially trained nurses. 
In addition the number of local neurologists was an important 
factor. Establishing a national system for transition, creation of 
a specialized units, providing facilities, allowing time for joint 
meetings of neurologists and pediatric neurologists, assistance in 
writing and sending detailed official transfer notes were the most 
important suggestions for transition according to both physician 
groups. Establishment of these procedures for POMS patients 
might contribute to prevention of disability in adulthood.
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