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Abstract

Background Pediatric endocrinology has developed enormously over the last 30 years. Many conditions
followed-up are rare and/or chronic complex diseases requiring a high level of expertise. Therefore, defining pediatric
endocrinology workforce has become crucial. We aimed to provide an overview of the landscape of the Italian
Pediatric Endocrinology centers.

Methods A national electronic survey on clinical endocrine practice among the Italian Society for Pediatric
Endocrinology and Diabetes (ISPED) centers was carried out. The full time equivalent (FTE) was used to assess the
time dedicated by healthcare providers (HCPs) to pediatric endocrinology and calculate the needs.

Results Ninety-one centers completed the electronic survey. Forty-four/91 centers had incorporated a

pediatric diabetology service, while the remaining had an independent center. Among HCPs, 271 were pediatric
endocrinologists (94 with a temporary, and 265 with a permanent contract). In 14/91 centers, adult endocrinologists
were part of the medical staff. In 45/91 centers clinical activity was carried out five days a week. A mean FTE of 0.56
for medical doctors, 0.49 for nurses, 0.31 for dietitians, and 0.13 for psychologists was reported. An average of 110
patients with rare diseases was followed per centre per year. Based on the ISPAD international criteria for the FTE
required for the care of diabetic youths we considered rare diseases as a reference instead of diabetes, without
considering any other consultations, and this showed a shortage of 80% of required pediatric endocrinologists, 89%
of needed nurses, 93% of required dietitians, and 94% of required psychologists. Moreover, approximately 20 pediatric
endocrinologists were expected to retire within the following two years. Overall, a mean of 1148 consultations/year
per centre was reported for each medical FTE (a mean of 367 first consultations, and 786 follow-ups). Education and
training for growth hormone and other specific treatments were provided by a variety of HCPs, mainly by medical
doctors (22/91 centers).
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Conclusions At present pediatric endocrinology shows a significant burden of activity with a severe shortage of
personnel. This should be addressed by policy makers in order to develop strategic programs to ensure optimal care.
Recognizing pediatric endocrinology as a subspecialty and offering appropriate training programs would represent a

significant step further.
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Background

Pediatric endocrinology is a pediatric discipline that
includes, and has as an essential part, auxology [1, 2].
Therefore, first of all, it is related to growth and com-
prises the study of both biological and endocrine fac-
tors, and second with puberty, sexual differentiation, and
gonadal function [1]. Hence, pediatric endocrinology
represents the backbone of any other pediatric subspe-
cialty and the pediatricians involved are both case-man-
agers of patients needing a multidisciplinary approach,
and consultants for other disciplines [2]. Kiess et al.
stated that “Pediatric endocrinology is pediatrics. As pedi-
atrics is always directly related to public health and the
wellbeing of individuals and societies, pediatrics is public
health” [1]; indeed, pediatric endocrinology deals with
the most common health risks as obesity, vitamin D defi-
ciency, diabetes, thyroid diseases, short and high stat-
ure conditions, bone diseases, as well as with very rare
and/or severe conditions as Prader-Willi, Noonan and
Turner’s syndromes, adrenal disorders besides chronic
inflammatory diseases, cystic fibrosis-related diabetes,
consequences of organ transplantion and cancer treat-
ments, and gender dysphoria, just to mention a few [1, 2].
Many of these conditions often have a limited visibility
among advocacy groups which are sometimes missing,
and this at variance other sub-specialties as neonatol-
ogy, oncology and congenital heart diseases that have a
much greater visibility and impact on institutions [1-4].
Finally, pediatric endocrinology plays an important role
in all fields of research such as epidemiology, genetics
and molecular biology, pathophysiology, drug discovery
and treatments, and requires currently continuous and
updated clinical practice guidelines, consensus, and posi-
tion statements, and development of registries.

To date, in Italy, as well as in many other countries,
from a clinical point of view the hub and spoke modality
is the chosen approach to better serve the community. As
per definition, it represents an organizational structure in
which a central facility (the hub) offers the highest-level
care with advanced and specialized care and services,
and is connected to a number of smaller, local facilities
(the spokes) typically providing more general or routine
healthcare needs. This model optimizes service delivery
by centralizing specialized care at a central “hub” while
delegating routine services to smaller, local facilities or
“spokes.” This approach enhances resource management,

improves access to care, and leads to better patient
outcomes.

The hubs should be required to have radiology, neu-
roradiology, nuclear medicine, surgery (pediatric, when
available), and medical genetics units, biochemical and
hormone laboratories, genetic laboratories. They must
network with community pediatricians and specialists,
general physicians, adult endocrinologists, cardiolo-
gists, ears-nose and throat specialists, ophtalmologists,
dermatologists, onco-hematologists, pediatric wards,
neonatologists, diabeticians, orthopaedics, physiatrists,
neuropsychiatrists, dentists, etc. Adolescent gynecology
should be considered also.

Moreover, the number of rare diseases is increasing for
different reasons, with the need to make more molecular
diagnosis for the identification along with new treatment
opportunities.

Definitely, this pediatric subspecialty has developed
enormously and increasingly over the last 30 years. Cur-
rently, pediatric training presents differences among
European countries, and definitely on a worldwide basis
[2, 5]. In Italy, sub-specialties are not recognized. The
5-year programme to train pediatricians at present con-
siders short periods of time spent in elective sub-speci-
alities [6] although it is well recognized by the European
Society of Pediatric Endocrinology (ESPE) that a compre-
hensive basic training in pediatric endocrinology would
require a minimum of 2 years [7, 8].

Despite its emerging role as subspecialty, there are
no current national data on pediatric endocrinology
activity in Italy. The Italian Society for Pediatric Endo-
crinology and Diabetes (ISPED) steering committee
(2021-2023) prepared a survey to obtain the current
landscape of pediatric endocrinology, and submitted it
to its members, aiming at evaluating current pediatric
endocrinology practices in Italy, to identify gaps, clinical
and/or educational needs, future challenges, and areas
for improvement. Finally, professional collaborations
among pediatric endocrinologists are warranted to pro-
mote a cohesive approach to improving care standards
nationwide.

Methods

A nationwide survey was conducted from October to
December 2022 among pediatric endocrinologists, mem-
bers of the ISPED. This Society is a key organization for
professionals in pediatric endocrinology and diabetes in
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Italy that plays a central role in scientific research, clini-
cal practice, and overall care for children with endocrine
and metabolic disorders. ISPED collaborates with other
national and international scientific societies, organiza-
tions, and institutions with the aim to shape the future
of pediatric endocrine care in Italy. The society is led by
a steering committee, and organized into regional chap-
ters that coordinate local activities. It includes specific
national committees focused on key areas and needs for
pediatric endocrinology.

ISPED members were asked to fill out an online
50-item questionnaire grouped into five sections to pro-
vide a comprehensive overview of the centers. We also
asked that only one member/center should fill in the
questionnaire, and we asked to report data referring
to the year 2021. The first sections of the questionnaire
were related to data specific to the Center, and to its staff.
Information on patients and services was included in the
last section of the questionnaire. An English version of
the survey is presented as Supplement 1 (S1).

Demographic data on the Italian resident population by
region were collected from the Italian National Institute
of Statistics (ISTAT) registry [9].

To enhance participation and maximize the response
rate, a standard procedure in terms of follow-up calls
and email reminders was carried out. Data provided by
the HCPs were collected on an online platform (survey
monkey) and then exported for statistical analysis as an
excel file. Any questions needing further details were
completed using follow-up calls.

We used the full-time equivalent (FTE) [10, 11] to
measure the effective time dedicated by HCPs to pediat-
ric endocrinology. An FTE of 1.0 is equivalent to a full-
time worker. The actual FTE was calculated based on the
number of official hours dedicated per week to pediatric
endocrinology activities and considering 38 h/week as
full time. To calculate any shortage of personnel within
the health care system, we applied the criteria set for
patients with diabetes by ISPAD [12], as most rare dis-
eases have a similar workload to diabetes, and there is a
general lack of criteria that can be applied for paediatric
endocrinology for the Italian reality [13]. Furthermore, it
is crucial to consider that each pediatric endocrinologist
manages a large number of other patients other than rare
diseases that have not been considered in this workload,
thus, calculations are certainly underestimated.

The questionnaire was focused on measurable and offi-
cially recognized activities, thus on “Front Office” activi-
ties. None of the “back-office” activities were taken into
consideration.

Statistics
Descriptive analyses were used to describe the main
features of the Centers, staff, and patients. Differences
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between categorical variables were analyzed using the
Chi-square test or Fisher’s exact test. The normality of
data distribution was assessed with the One-sample Kol-
mogorov—Smirnov test. For non-normally distributed
data, variables were log-transformed prior to analysis.
Continuous variables were summarized as means + stan-
dard deviations (SD) or medians t interquartile range
(IQR), as appropriate, while categorical variables were
presented as frequencies and percentages.

The IBM SPSS Statistics software, Version 24 (IBM,
Armonk, NY) was used for all analyses.

Results

Pediatric endocrinology centers

A total of ninety-one centers registered and completed
the survey. The distribution throughout Italy is repre-
sented in Fig. 1. 39/91 centers were localized in Northern
Italy, 20 in the Center, and 32 in Southern Italy. Distri-
bution was not uniform and always corresponding to the
residing population.

Sixty-nine out of 91 centers (75.8%) were hospital units,
whereas 20 (22%) were academic centers embedded in
teaching hospitals; the remaining 2 centers (2.2%) were
clinics in local community health facilities. Sixty-one out
of 91 centers (67%) were clinics within paediatric units,
14 (15.3%) were divisions within units, 6 divisions (6.6%)
were within departments, and 6 (6.6%) were totally inde-
pendent units.

More specifically, among 69 hospital centers, 51 were
clinics within paediatric units, 11 were divisions within
units, 4 were divisions within departments, and 3 were
totally independent units. Among 20 academic centers,
13 were clinics within paediatric units, 3 were divisions
within units, 1 was a division within departments, and 3
were totally independent units (Fig. 2).

Forty-four out of 91 centres (48.3%) centers had incor-
porated a pediatric diabetology service. The remaining
centers had an independent pediatric diabetology center.

Clinical activity

About half of the centers (45/91) carried out clinical
activities five days a week, 2 centers less than once a week
(a small clinic), and 6 centers 6 days per week. By exam-
ining the remaining centers, 11 worked once a week, 16
twice a week, 10 three times a week, and 1 four times a
week.

In few centers (4/91) no telephone service was available
for patients to contact the center, whereas 27 centers pro-
vided a landline telephone service at a set time, 17 had
medical availability by landline or mobile telephone five
days a week, and 43 centers provided medical availability
by landline or mobile telephone 24 h as an unofficial ser-
vice all week.
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Fig. 1 Regional distribution of ISPED pediatric endocrinology centers in Italy. Response rate:100%, no missing data

Patient distribution
The total number of patients followed-up in each region
in 2021 is reported in Fig. 3.

A mean of 3,891 patients was followed-up per region
(median 3212, IQR 3732). Overall, a mean of 1148 con-
sultations per year per center was reported for each
medical FTE. In detail, a mean of 367 first consultations
(Figs. 4) and 786 follow-up consultations per year per
centre for each medical FTE was reported (Fig. 5).

Rare diseases

The prevalence of rare diseases managed by each centre
was also investigated. An average of 110 patients were
followed per year per center (median value 30 patients).
In this regard, non-homogeneous results were reported,
with four centers taking care of 3810 patients with rare
diseases out of 9876 patients. These were also the centers
with the highest medical FTEs, thus, with more person-
nel, and located in large towns.
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Fig. 2 Main features of the ISPED pediatric endocrinology centers
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Fig. 3 Distribution of patients followed-up in 91 ISPED pediatric endocrinology centers in 18 Italian regions (missing data: 2/91 centers). The percentage
of pediatric patients followed-up with respect to the total pediatric population (0-18 years) per region is reported in brackets

Overall patients with rare diseases represented 14.2%
of the total patients followed-up.

Hormonal stimulation tests

Stimulation tests were performed in 86/91 centers
(94.5%). An average of 240 stimulation tests per year per
center was reported.

Different types of dynamic tests were described includ-
ing Gonadotropin-releasing hormone (GnRH), standard,
low-dose and short Synacthen tests, arginine, growth
hormone releasing hormone (GHRH), GHRH plus

arginine, glucagon, and clonidine stimulation tests, pro-
lactin curve, oral glucose tolerance, and insulin tolerance
tests.

Healthcare providers
The total numbers of HCPs employed in the 91 centers
was analyzed. Pediatric endocrinologists were 271 (36 /
271 being academics). Fourteen centers had adult endo-
crinologists working in the team. Among the medical
doctors, 27 were trainees, fellows, or PhD students.

In addition, 44 professional figures were categorized
as “others” including psychologists, biologists, social
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Table 1 Effective time spent in paediatric endocrinology for
each category of the healthcare provider using the full time
equivalent (FTE) as reference

HCPs [centres N. 91] Total FTE Mean FTE
Medical doctors [n. 271] 107,88 0.56
Nurses [n. 265] 78.84 0.61
Dietitians [n. 70] 24.05 047
Psychologists [n.41] 12.30 0.44

workers, dieticians, nutritionists, secretaries, psychia-
trists, and physiatrists.

Ninety-four pediatric endocrinologists had temporary
contracts and 265 permanent contracts. Several employ-
ees were working in more than one section in their units,
and, thus, only some of their time was dedicated to pedi-
atric endocrinology.

Full time equivalent calculations for the personnel
The effective time spent in pediatric endocrinology for
each category of HCPs is reported in Table 1.

Overall, a mean FTE value of 0.56 for physicians, 0.49
for nurses, 0.31 for dieticians, and 0.13 for psychologists
was found. Regarding the HCPs with a permanent con-
tract, the average FTE was 0.56 for pediatric endocri-
nologists, 0.61 for nurses, 0.47 for dietitians, and 0.44 for
psychologists (Table 1).

Based on the ideal need of HCPs for pediatric patients
with diabetes established by ISPAD [12], considering the
average number of rare diseases followed up per center
(N.110), the suggested number of FTE pediatric endocri-
nologists should be 0.75-1, 1-1.25 for nurses, 0.5 for dieti-
tians, and 0.3 for psychologists, respectively (Table 2).

Considering the medical need in terms of FTE, the
missing number of HCPs according to this ideal stan-
dard of care was calculated (Table 2). We found that 80%
of needed pediatric endocrinologists, 89% of required
nurses, 93% of required dietitians, and 94% of the needed
psychologists are currently lacking (Table 2).

In addition, a lack of nurses (10.6% of the centers),
dietitians (44.6% of the centers), and psychologists (55.3%
of the centers) was also reported from the centers based
on their historical organic staffing.
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Based on the survey responses, 20 pediatric endo-
crinologists will be retiring within the next two years.
Finally, administrative personnel as a support is lacking
throughout the country and its function is taken up by
nurses and medical doctors.

Education and treatment for growth hormone deficiency
Education and training for the administration of growth
hormone (GH) with specific devices was provided by a
variety of HCPs in the different centers.

In 22/91 centers, training was provided by medical
doctors, while in 15/91 by company specialists, in 33 by
both doctors and specialists, and in 18 centers all the staff
was involved in patient education. Finally, 3/91 centers
did not prescribe GH treatment.

Education for treatments and/or use of specific related
devices for specific conditions other than growth hormone
deficiency

How medications, including rare diseases, were pre-
scribed, administered, and the mode of education/
training was also evaluated (e.g. burosumab, vosoritide,
mecasermin, liraglutide, steroids, gonadotropins, GnRH
agonists).

In 34/91 centres, doctors were responsible for the
patients’ education, in 15/91 company specialists, and in
14 both doctors and specialists. All the staff was involved
in patients’ education in 18 centers, while 10 centers did
not prescribe any of these therapies.

Data concerning nurses were unreported, probably due
also to the shortage and because having different exper-
tise in other fields.

Discussion

This comprehensive overview of pediatric endocrinol-
ogy activity in Italy highlights on the one hand a good
distribution of centers throughout Italy, on the other an
unequal distribution of these reflecting possibly unequal
access to services for the population: Molise in 2021
had no centers whereas Lombardy, Piedmont, Emilia-
Romagna, and Puglia had from 7 to 11 centers, being
Lombardy, Piedmont and Emilia-Romagna the regions

Table 2 Suggested number for each category of healthcare providers for 100 rare disease patients, and calculation of missing

healthcare providers

Healthcare providers Suggested number * [N. Medical need [FTE-N.  Healthcare providers  Missing health pro- Missing
for 100 patients] minimum] [FTE-N.] viders [FTE N.] health
provid-
ers [%]
Medical doctors 0.75-1 525 108 417 80
Nurses 1.0-1.25 700 79 621 89
Dietitians 0.5 350 24 326 93
Psychologists 03 210 12 198 94

* Suggested healthcare providers minimum number every 100 patients. ISPAD criteria [12.]



Street et al. Italian Journal of Pediatrics (2025) 51:90

with the largest populations at variance with Puglia [9].
Worthy of note, these three regions also had the greater
number of patients followed-up and of medical person-
nel at variance with Puglia which has a smaller popula-
tion and more dedicated medical personnel to paediatric
endocrinology.

Moreover, it should be noted that Lazio, the second
Italian most populous region, was among the regions with
the highest number of medical personnel but the total
number of patients followed-up was lower compared to
that of Lombardy, Piedmont, and Emilia-Romagna. Of
note, Campania, despite being the third most populous
region, and having six ISPED centers, had fewer medi-
cal personnel and total number of patients followed-up
than the aforementioned three regions. More specifically,
the number of patients followed-up in Campania was
almost half of that of less populous regions such as Pied-
mont or Emilia Romagna. This might reflect different
regional policies potentially encouraging both migration
of patients and personnel. However, we cannot exclude a
bias related with the fact that we censed centers having
medical doctors being ISPED members. Notwithstand-
ing, as there are no other pediatric endocrine societies in
Italy, we assume we are not far from truth. Of note, the
fact that only 6 centers in Italy were independent units,
whereas all other centers were embedded in other units
of pediatrics reflecting possibly a limited interest in this
pediatric subspecialty by hospitals and institutions.

Inequalities in pediatric endocrine practice have been
reported both in developing countries and other states of
the developed world [14-16]. For this reason, harmoni-
zation of this imbalance has been recognized as an urgent
need [14, 15]. To do this, European standard require-
ments for training institutions, trainers, and trainees
have been released and are available [7].

Considering the shortage of pediatricians in Italy, we
were surprised that 94/271 pediatric endocrinologists
did not have a permanent position. This could be possibly
due to scarcity of funds just after the COVID pandemic,
insufficient to make permanent positions, however, the
causes are difficult to tell. Definitely, the survey high-
lighted on average a very significant work burden for
pediatric endocrinologists, and rare diseases account
for a significant part of the work, and most are com-
plex chronic conditions requiring a high level of exper-
tise. Both rare and chronic diseases will be increasing
with years along with the improved diagnostic abilities
and new treatments arriving on the market. Rare endo-
crine diseases have been estimated to be more than 440
[17-19] and in most cases chronic and life-threatening
[19, 20]. Although there is a lack of robust pediatric epi-
demiological data in the field, approximately 70% of rare
endocrine diseases in children are lifetime and disabling
conditions requiring a multidisciplinary approach [18,
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20-22]. Therefore, despite the development of strategic
plans (including financial and educational resources),
the large spectrum of clinical unmet needs experienced
by patients with rare diseases still represents a great chal-
lenge for experts [18, 20].

The lack of personnel we registered and calculated for
Italy was striking and brings worries for the future of
this essential pediatric subspecialty. Interestingly, in the
United States a trend estimating a shortage of 100 up to
200 pediatric full-time endocrinologists from 2014 to
2025 [13, 23, 24] was highlighted, and a recent analysis
of the Pediatric Endocrine Society Task Force reported
alarming data on the future of the pediatric endocrinol-
ogy as the lack of trained subspecialists and the increased
number of patients with endocrine conditions [25, 26].
These numbers are, however, below those calculated
for Italy. Moreover, in the United States, the increased
number of active pediatric endocrinologists from 2011
to 2018, data reported that 21% of these were aged > 60
years and a further considerable percentage was involved
in academic rather than clinical practice [25], suggesting
a potential underestimation of the effective clinical endo-
crine needs [25]. In Italy, only 36/91 centers reported to
be academical clinical practices. The data evidenced also
that most pediatricians were only partially dedicated to
pediatric endocrinology whereas the numbers would
suggest we need a much larger number of pediatric
endocrinologists.

Therefore, ensuring an optimal capacity of the work-
force for pediatric endocrinology represents one of the
most important current challenges, and this together
with the underlined shortage of these subspecialists. In
addition, the prevalence of pediatric endocrine disorders
is increasing worldwide [27, 28] along with the lack of
existing centers for transition to adult care, thus, a fur-
ther clinical overload for pediatric endocrinologists has
been foreseen [25].

A further matter of concern is represented by the fact
that recognition of pediatric endocrinology as a subspe-
cialty still varies across European countries [2, 3], includ-
ing states with fully approved pediatric endocrinology as
subspecialty (e.g. United Kingdom), with built-up train-
ing programs but no approved subspecialty (e.g. Italy,
France, and Germany), or with no subspecialty (mainly
Eastern countries) [2]. Commonly, clinical settings for
this subspecialty are represented by university centers
and dedicated clinical services in government-funded
hospitals staffed by trained specialists [13]. Pediatric
endocrinology has become a recognized subspecialty
especially in European Western countries over the
past 60 years [5, 29]. However, taking into account the
above considerations, it is not a surprise that children
with endocrine disorders are still often referred to adult
endocrinologists because of a substantial clinical gap in
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pediatric endocrine care [29]. For these reasons, scien-
tific societies such as the ESPE and the Lawson Wilkins
Pediatric Endocrine Society in the United States have
made great efforts to provide a better definition of edu-
cational standards and training programs in the field, to
improve and harmonize the quality of care of pediatric
endocrine patients among different countries [7, 29, 30].
In particular, it is suggested that training in European
countries should include a mandatory 4-year period in
general pediatric training followed by a 2—3-year clinical
training in pediatric endocrinology [5, 7]. Acquisition of
research expertise through a formal period of clinical or
laboratory research is also recommended [7].

To potentially overcome this lack of specialists, a wider
exposure of medical students to the field and of resi-
dents to experiences in endocrinology have been recom-
mended to enhance career interest in this subspecialty
[24]. In addition to the definition of knowledge and skills
standards required for endocrine practice at the tertiary
care level, the overall improvement of the quality of care
through the development of powerful regional networks
and of staff with specific expertise (including nursing,
medical, and technical personnel) has been also consid-
ered by experts for this purpose [5, 7]. Development of
nursing expertise has been also highly valued [5]. Indeed,
nursing responsibilities are extremely different across
continents, ranging from general pediatric nursing care,
growth assessment, dynamic hormonal tests execution to
medication prescription [5, 20].

Conclusions

At present pediatric endocrinology shows a significant
burden of activity with severe shortage of personnel. The
data from this survey clearly highlighted that the lack of
nurses in Italy is even greater than that of medical doc-
tors not to mention other HCPs.

To the best of our knowledge, this study represents
the first analysis of pediatric endocrinology workforce in
Italy. In consideration of the complexity of endocrine dis-
orders management, addressing the alarming shortage of
trained personnel should represent a priority for institu-
tions as they must guarantee an optimal clinical care of
pediatric endocrine patients.

Recruitment of future subspecialists and official rec-
ognition of paediatric subspecialties should be of para-
mount importance and addressed by policy makers in
order to develop strategic programs to ensure optimal
care. Recognizing pediatric endocrinology as a subspe-
cialty and offering appropriate training programs would
represent a significant step further.
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ESPE European Society of Paediatric Endocrinology

FTE Full-time equivalent
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GH Growth Hormone
GHRH  Growth hormone releasing hormone
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