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A B S T R A C T

Aims: Italy is the first country to implement a nationwide Type 1 Diabetes (T1D) screening program aimed at 
reducing cases of diabetic ketoacidosis and potentially delaying disease progression through early interventions. 
This study assesses the knowledge, perceptions, and willingness of family pediatricians (FPs) to participate in this 
program.
Methods: An anonymous online survey was conducted among 113 FPs in the Friuli Venezia Giulia region, an area 
not included in the initial pilot study. The survey evaluated their knowledge, readiness, and concerns regarding 
the screening program.
Results: Of the 62 respondents (55% response rate), 84% expressed a willingness to participate in the screening 
program, although most reported limited knowledge about it. The key concerns included family anxiety, iden
tifying individuals at risk of diabetes, and uncertainty regarding follow-up procedures. While FPs acknowledged 
the potential benefits of reducing ketoacidosis, 75% emphasized the need for more training and support.
Conclusions: While FPs are largely willing to participate in the T1D screening program, significant gaps in 
knowledge and preparedness remain. Addressing these gaps through comprehensive education and clear follow- 
up protocols is crucial for the successful nationwide implementation of the program in 2025.

1. Introduction

Italy is the first country to introduce a legal mandate for nationwide 
screening for Type 1 Diabetes (T1D) in children, with the goal of 
reducing the incidence of diabetic ketoacidosis (DKA) through early 
detection and potentially exploring therapies to slow the disease’s pro
gression [1]. T1D has a prevalence of approximately 0.5 % in the Italian 
population, affecting around 300,000 people [2]. This screening initia
tive, which is set to expand nationally in 2025, is currently in a pilot 
phase known as the D1Ce study, being carried out in four regions: 
Campania, Lombardy, Marche, and Sardinia. Approximately 5,000 
children are participating in this initial phase [3,4].

The screening will be conducted by pediatric primary care physi
cians, also known as family pediatricians (FPs), who will play a central 
role in its implementation. FPs are contracted directly by the National 
Health System under a capitated payment model but operate 

independently in their practices, providing both acute and chronic care 
free of charge to children from birth to 14 years of age [5]. Their re
sponsibilities in the screening program include reaching out to families, 
providing detailed information, obtaining informed consent, submitting 
data to a central platform managed by the Italian National Institute of 
Health, and collecting blood samples from the children. While the pe
diatricians’ participation in the program is voluntary, they will receive 
financial compensation for their involvement. Family participation will 
be entirely voluntary, allowing parents to decide whether to have their 
children undergo the screening.

Despite these initial steps, important questions remain regarding 
how the program will be effectively scaled on a national level, partic
ularly concerning the long-term roles of FPs and how to maintain their 
involvement. Additionally, it is crucial to assess whether FPs are 
adequately prepared and informed about the program’s objectives and 
implementation.

Abbreviations: DKA, diabetic ketoacidosis; FP, family paediatrician; IQR, interquartile range; T1D, type 1 diabetes.
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No studies have yet addressed this issue, as Italy is the first country to 
introduce such a nationwide screening program by law.

The aim of this study is to evaluate the perceptions, knowledge, and 
attitudes of FPs in a region not yet involved in the pilot phase, in order to 
identify potential challenges and areas for improvement ahead of the 
nationwide rollout.

2. Methods

A survey tool was developed using a systematic, step-by-step 
approach to create the questions. The initial list contained 24 ques
tions, which were reviewed for face and content validity by three in
dependent researchers (J.M., S.S., and G.To.). Each researcher evaluated 
the content independently, focusing on accuracy, wording, question 
order, and overall survey structure. After reviewing, they reached a 
consensus on the final list of questions. To ensure clarity and user- 
friendliness, a preliminary version of the survey, consisting of ten 
questions, was piloted with a small sample of three pediatricians who 
were not involved in diabetes care. Feedback from this pilot indicated 
that the questions were clear, the wording was straightforward, and the 
self-administration process was successful.

The final self-administered questionnaire was divided into 12 sec
tions, covering topics such as: general demographic data (including the 
number of children and adolescents followed by the pediatricians, and 
how many had T1D), knowledge and awareness of the screening pro
gram, perceived benefits and concerns, the target population, the im
plications of antibody positivity, the feasibility of screening in family 
pediatric practices, and the pediatricians’ willingness to participate 
(details available in the Supplementary file).

The study aimed to recruit all FPs in the Friuli Venezia Giulia region, 
which has a population of approximately 1.2 million people, including 
about 180,000 individuals under 18. This region was chosen as it is not 
involved in the pilot study [4]. The names and email addresses of the FPs 
were obtained from public records on local health authority websites.

The survey was administered online using a commercially available 
platform (Google Forms). Data collection took place over a three-week 
period, from September 7th to September 28th, 2024. An email 
reminder was sent two weeks after the initial invitation to encourage 
participation. Each FP received an email containing a link to the survey, 
along with a brief introduction explaining the study’s purpose, data 
handling procedures, an informed consent statement, an invitation to 
complete the survey, and an introduction to the authors. By clicking the 
survey link, respondents consented to participate.

Participation was entirely voluntary, with no incentives offered. 
Respondents had the option to review and modify their answers before 
submitting them using a back button. Survey responses were down
loaded and securely stored on an encrypted computer, accessible only to 
the study authors throughout all stages of the research. The survey was 
conducted anonymously to ensure participants’ privacy.

Data are presented as the median and interquartile range (IQR) for 
continuous variables and as absolute frequency and percentage for 
categorical variables. In addition to analyzing overall responses, we 
conducted subgroup analyses based on specific characteristics of the 
respondents. These analyses included comparisons by sex, age, whether 
or not the FPs reported seeing children or adolescents with T1D in their 
practice, and, if applicable, the number of patients with T1D seen by 
each FP. Differences among continuous variables were evaluated using 
the Kruskal-Wallis test for non-normally distributed variables, while the 
chi-square test was used to assess differences among categorical vari
ables. A P value < 0.05 was considered statistically significant. All sta
tistical analyses were performed with jamovi (version 2.3.28).

3. Results

A total of 62 FPs (55 %) responded to the survey, 82 % of whom were 
female—a proportion not statistically different from the overall 

percentage of female FPs (79 %, p = 0.47). Respondents had a median 
age of 49.5 years (IQR 43.0–60.0), and had a median patient load of 
1,000 children (IQR 882–1,094).

Forty-eight FPs (77 %) had at least one child or adolescent with T1D 
(median 2 [IQR 1–3]), and collectively, the respondents cared for 104 
children and adolescents with T1D, representing about one-third of the 
estimated prevalent cases in the region [6].

3.1. Knowledge and awareness of screening program

The majority of FPs reported limited awareness of the new screening 
program, with 24 % stating they knew nothing about it and 52 % indi
cating they knew only a little. Only 24 % felt they had sufficient 
knowledge, and none claimed to have a deep understanding. Moreover, 
26 % of respondents were unaware of their role in the screening process, 
while 73 % did not feel adequately prepared to fulfill their re
sponsibilities (Fig. 1). All respondents expressed a desire for more 
theoretical and practical information about the program.

3.2. Benefits of the screening program

When asked about the benefits of screening, 95 % of FPs highlighted 
its potential to reduce cases of diabetic ketoacidosis [7,8]. Additionally, 
44 % noted that screening could give patients and families more time to 
adjust to the diagnosis, while 27 % pointed to the potential to delay 
onset in high-risk individuals through pharmacological interventions 
(Fig. 2). Some FPs also mentioned the importance of raising awareness 
and initiating treatment early as key benefits of screening. However, 
there were notable misconceptions: 19 % of FPs mistakenly believed that 
a negative result would permanently rule out the possibility of devel
oping T1D, and 3 % incorrectly thought that screening could reduce the 
overall incidence of the disease.

3.3. Concerns about the screening program

Despite the perceived benefits, 11 % of FPs did not believe the 
screening would be useful. Among the primary concerns were increased 
anxiety among families (86 %), the possibility of identifying at-risk in
dividuals who might never develop the disease (69 %), and the lack of 
available treatments in Italy to definitively prevent T1D (53 %). Addi
tional concerns included the unclear cost-benefit ratio (39 %) and the 
need for repeated antibody testing over the years (31 %), which could 
miss cases diagnosed before or after seroconversion (Fig. 2) (6,7). 
Furthermore, some FPs worried that knowing a child’s predisposition 
might lead to overprotective behaviors or inappropriate lifestyle 
choices. FPs who did not see family anxiety as a major issue typically 
had more experience managing children with T1D (median 2 [IQR 1;4] 
vs. 1 [IQR 0;2], p = 0.047); those concerned about the burden of anti
body testing tended to manage larger patient loads (median 1,070 [IQR 
984;1140] vs. 990 [IQR 880;1000], p = 0.024) (Fig. 3).

3.4. Target population

Seventy-six percent of the FPs understood that the screening was 
intended for the general population [9]. However, 13 % believed it was 
only for relatives of individuals with T1D, and 11 % thought it was for 
families with any autoimmune condition. Moreover, only 39 % of re
spondents correctly identified that having a family history of T1D in
creases the risk up to 15-fold compared to the general population [10], 
while 61 % underestimated this risk. Regarding the timing of the 
screening, 73 % and 63 % correctly identified the ages of 2 and 6 years, 
respectively [11–13], while 40 % also indicated 10 years, which was 
initially considered for the screening [4].
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3.5. Meaning of antibodies positivity

Only 37 % knew that at stage 1, the risk of developing T1D is 44 % at 
5 years and 80–90 % at 15 years, while 47 % were aware that at stage 2, 
the risk is 75 % at 5 years and 100 % at 15 years [8]. When asked about 
the presence of a single positive antibody, 52 % indicated it could signify 
the onset of seroconversion, while 15 % thought it could be transient. 
Additionally, 45 % estimated the risk of developing T1D to be 10–15 % 
[8], but 11 % incorrectly believed the risk was comparable to that of the 
general population.

3.6. Screening in FP practice

When asked how they would propose the screening to families, 95 % 
of FPs said they would introduce it during routine health check-ups [11]. 
Other methods suggested included using posters in the office (53 %) or 
brochures (34 %), contacting families via phone (16 %) or e-mail (8 %), 
and discussing the screening during flu vaccinations or consultations for 
other conditions. Some FPs also suggested holding group meetings or 
placing posters at vaccination centers. Only 58 % of respondents were 
familiar with the role of the health visitor (“assistente sanitario”) [14], a 

professional dedicated to prevention, health promotion, and education 
across all age groups. A significant 94 % of FPs believed that health 
visitors could play a crucial role in promoting and implementing the 
screening program. When it came to the follow-up care for children 
identified as positive during the screening, 56 % of the FPs expressed 
confidence in managing it within their own practices. The remaining FPs 
acknowledged that ongoing monitoring should be conducted by pedi
atric diabetes teams at the regional level [3]. Interestingly, older FPs felt 
more confident about managing follow-up compared to their younger 
counterparts. The median age of those who felt more confident in con
ducting follow-up was 53.0 years (IQR 44.3–61.8), while the median age 
for those who felt less confident was 47.0 years (IQR 41.0–55.0), 
showing a statistically significant difference (p = 0.048).

3.7. Willingness to participate in the screening program

Despite the concerns raised, 84 % of FPs expressed a willingness to 
participate in the program. However, many noted that they were already 
dealing with heavy workloads, and some were hesitant to take on 
additional responsibilities. Commonly cited challenges included a lack 
of knowledge about the screening process, difficulty balancing acute 

Fig. 1. Family Pediatricians’ (FPs) Knowledge, Perceptions, and Preparedness Regarding the Italian Type 1 Diabetes Screening Program. (a) Awareness of the 2023 
law implementing a national screening program for Type 1 Diabetes in the pediatric population. (b) Willingness of FPs to participate in the voluntary screening program. (c) 
Knowledge of the role of FPs within the screening program. (d) Preparedness to fulfill their role in the Type 1 Diabetes screening program. (e) Perception of the usefulness of Type 
1 Diabetes screening in the pediatric population. (f) Belief in the utility of introducing clinical follow-up in FP practice in case of a positive antibody result in the screening.
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care with preventive tasks, and limited time. Some FPs also expressed 
concerns about the lack of follow-up protocols, uncertainty about how 
children would perceive the testing, and the involvement of the national 
healthcare system. A few respondents suggested that resources for 
screening might be better allocated to other healthcare needs.

4. Discussion

This survey highlights for the first time both the opportunities and 
challenges faced by FPs in implementing a T1D screening program. 
Conducted in Italy—the first country to pass a law making T1D 
screening accessible to all children and adolescents—this study provides 
unique insights into FP perspectives.

The findings indicate that 84 % of the responding FPs expressed a 
willingness to participate in the program; however, when this is 
considered as a percentage of all FPs (46 %), it is lower than the actual 
participation rate in Bavaria’s presymptomatic T1D screening program 
(66 %) [15,16]. This contrast suggests that, despite high expressed 
willingness, actual participation rates in similar programs may differ, 

underscoring the need for real-world engagement data. Notably, 75 % of 
FPs reported limited or no knowledge of the screening process, and were 
unaware of their specific role. Many expressed hesitation to participate 
without additional training and support. Significant knowledge gaps 
were identified, particularly regarding key aspects of the screening, such 
as identifying target populations [9], interpreting beta-cell autoanti
bodies, and understanding long-term follow-up. Additionally, some FPs 
indicated they would not participate in the program, and a substantial 
portion did not respond to the survey, highlighting the need to address 
these issues to ensure broader engagement.

While FPs widely recognized the benefits of screening, such as 
reducing DKA and enabling early intervention, concerns were raised 
about family anxiety, identifying at-risk individuals who may never 
develop the disease, the lack of preventive treatments, and the need for 
repeated antibody testing. Some FPs emphasized the importance of 
monitoring the cost-effectiveness of the screening program, particularly 
given the resource-intensive nature of routine T1D screening in pediatric 
practices. Ensuring that the program remains both clinically beneficial 
and financially viable will be essential to its long-term success.

Fig. 2. Pros and cons of the Type 1 Diabetes screening program according to family pediatricians (FPs). Multiple answers were allowed. (a) Benefits of the screening 
(Note: “permanently rule out diabetes” and “incidence reduction” are incorrect). (b) Concerns about the screening.

Fig. 3. Association between concerns related to Type 1 Diabetes screening and characteristics of Family Pediatricians (FPs). (a) Boxplot showing the number of in
dividuals with Type 1 Diabetes followed by FPs in relation to concerns about the potential increase in family anxiety. (b) Violin plot illustrating the overall number of patients 
under the care of FPs in relation to concerns about the need for repeated testing of beta-cell antibodies over the years.
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Most FPs favored integrating screening during routine health check- 
ups [17], but careful planning is needed to ensure this does not over
whelm their existing responsibilities. The involvement of health visitors 
was seen as a potential solution to support the FP’s workload, as nurses 
are not typically present in FP practice settings in Italy [5,8].

This study has several limitations. It was conducted in a single re
gion, which may limit the generalizability of the findings to other re
gions in Italy or other countries. Additionally, the survey was primarily 
answered by FPs who already had individuals with T1D in their practice 
(77%). This may introduce a selection bias, as these FPs could have a 
higher baseline knowledge or interest in T1D management and 
screening compared to those without T1D patients. Future studies 
should aim to include a broader and more representative sample of FPs 
to better capture diverse perspectives on the feasibility and imple
mentation of T1D screening programs.

Nevertheless, this study marks the first attempt to identify potential 
gaps in implementing the screening program within FPs’ practices. It 
also provides a possible model or framework for new initiatives. The 
findings will guide the development of targeted educational programs 
and improve information dissemination, ultimately enhancing the 
screening program’s effectiveness. For the program to be successful, it is 
crucial to provide ongoing training for FPs, address family concerns, and 
ensure that appropriate treatments are accessible.

Moving forward, strengthening education, offering clear screening 
guidance, and establishing standardized follow-up protocols will be 
essential. As the program expands nationwide, further evaluation will be 
necessary to ensure that FPs are well-prepared and motivated to 
implement this ambitious screening initiative effectively.
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