
INTRODUCTION 

Newborn screening (NBS) is one of the most effective public health strategies for the early identification of 
inherited genetic and metabolic disorders1-4. Empowering timely diagnosis and early treatments can help 
prevent the progression of such severe diseases, as leaving them untreated often leads to brain damage, 
multi-organ failure, or even death5. In fact, NBS has significantly ameliorated the prognosis and quality of 
life through an organized approach that coordinates the monitoring and care of patients applying significant 
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ABSTRACT – Objective: Extended newborn screening (ENBS) is a worthwhile public health program for the early 
detection of inherited metabolic disorders, facilitating timely diagnosis and treatments that have significantly de-
creased the morbidity and mortality associated with these conditions. Despite its importance, public awareness of 
ENBS remains limited. All families deserve access to clear, accurate, and relevant information to help them navi-
gate the newborn screening system. To assess whether the level of knowledge and perceptions of NBS among the 
general population are appropriate, a public engagement initiative was conducted. 

Subjects and Methods: A public engagement initiative was realized in the city of Naples (Italy) to involve 
passers-by in the completion of a survey titled “Extended neonatal screening – how much do you know?”. The 
questionnaire was distributed as a paper-based or online form, including 15 items focused on demographics and 
knowledge of ENBS, with the option to share personal experiences and feedback on the dissemination activity.

Results: We interacted with approximately 600 people, and half completed the questionnaire. The study po-
pulation was heterogeneous in terms of sex, age, and educational background, with around half belonging to the 
biomedical/healthcare field. Globally, only 33% of respondents were aware of ENBS. Despite this, appreciation of 
the outreach activity and the materials provided was high regardless of the knowledge attained. 

Conclusions: The data collected in this study reveal a concerning lack of awareness, particularly among those who 
have already had children. These findings indicate that sporadic recognition or outreach efforts, although beneficial, are 
insufficient on their own. More sustained and structured schemes are required within clinical settings, where healthcare 
personnel should be deliberately trained and supported to enhance education and communication with parents.
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surveillance activities6. The application of NBS was pioneered by Robert Guthrie, who in 1959 developed 
a bacterial inhibition assay to detect elevated phenylalanine levels using dried blood spots (DBS). This ap-
proach marked the beginning of the first NBS program in the United States, providing a successful proof of 
concept for early diagnosis of phenylketonuria (PKU). This allowed prompt treatment of pre-symptomatic 
neonates with the possibility to prevent permanent damages7. The panel of pathologies examined through 
NBS has gradually increased over the years. In the late 1990s, the introduction of tandem mass spectrometry 
(MS/MS) into NBS laboratories revolutionized the clinical paths, allowing comprehensive, fast, sensitive and 
accurate quantification of metabolite markers in body fluids8. MS/MS enabled the screening for aminoaci-
dopathies (including PKU), organic acidemias, fatty acid oxidation defects, and urea cycle defects, leading to 
the modern concepts of expanded newborn screening (ENBS)9-11. The history of neonatal screening in Italy 
began with Legislative Decree No. 104 of 1992, which introduced the screening for three diseases: congenital 
hypothyroidism (CH), cystic fibrosis (CF), and PKU. Subsequently, thanks to scientific progress and over 20 
years of practice, it was possible to extend neonatal screening activities to many more inherited metabolic 
diseases. The panel of diseases subjected to ENBS was established in 2016 (Law 167 of 19 August 2016 and 
subsequent Ministerial Decree of 13 October 2016) and currently includes over 40 metabolic disorders. Then, 
following the Prime Ministerial Decree of 12 January 2017, ENBS became part of the Essential Assistance 
Levels (LEA) and was made mandatory across the entire Italian territory. The ENBS program at the regional 
or interregional level is a system divided into the following main functional structures, namely: neonatal 
screening laboratory, laboratory for biochemical diagnostic confirmation, laboratory for genetic diagnostic 
confirmation, regional reference clinical centers, and regional coordination center of the screening system. 
The structure and functions of the current Italian organization have been described by Ruoppolo et al12. 

Effective implementation of ENBS not only requires a robust technical infrastructure but also relies on in-
formed parental engagement, especially during critical phases such as post-screening communication and 
follow-up. Despite its proven clinical and societal benefits, awareness and understanding of NBS among the 
general population remain limited, particularly outside biomedical contexts. For this reason, increasing public 
knowledge is crucial. 

The psychosocial impact of receiving unexpected newborn screening results or unsolicited genetic 
information represents a major concern in ENBS, especially in the case of positive results. There is an 
additional consideration that screening tests can generate false-positive results, inducing strong psy-
chosocial effects on parents and families. However, research suggests that parental stress and anxiety 
can be significantly mitigated through better parental education about ENBS, improvement of the com-
munication schemes adopted, personalized genetic counseling, and proactive developmental guidan-
ce13,14. Positive tests, confirmed diagnoses, false positives, or variants of uncertain significance (VUS) 
can cause significant psychosocial distress, anxiety, confusion, and feelings of helplessness13,15. In cases 
of false positives or VUS, this distress is often intensified by uncertainty, as parents struggle to interpret 
ambiguous health information and worry about potential future risks15. Studies14,16 have shown that 
such responses can lead to increased parental stress, altered perceptions of child vulnerability and, in 
some cases, long-term effects on the parent-child relationship. Notably, even when follow-up testing 
confirms the absence of disease, lingering concerns and altered parenting behaviors may persist17,18. To 
reduce the psychosocial burden, tailored interventions have been proposed, including early and em-
pathetic communication from trained healthcare professionals, ideally following structured counseling 
protocols that anticipate emotional reactions19. Providing clear, balanced, and jargon-free explanations 
of screening results, supported by visual or written materials, can enhance understanding and reduce 
fear20. Incorporating psychosocial support by genetic counselors or psychologists and ensuring continu-
ity of care through follow-up consultations may alleviate parental anxiety21. Moreover, it is essential to 
determine the appropriate timing for delivering information, as educating parents on this subject can 
enhance information retention and contribute to better care for both children and parents22. Improved 
parental education about newborn screening, effective communication strategies, individualized ge-
netic counseling, and anticipatory guidance can mitigate unexpected communications associated with 
diseases with a non-acute neonatal onset, rendering diagnosis acceptance for families less difficult13,23.

This work aimed to assess public awareness and attitudes toward ENBS, exploring informational 
needs and opinions of people from Naples, Italy. By collecting survey responses, we sought to identify 
knowledge gaps and opportunities to improve communication strategies related to neonatal screening 
practices. At present, in fact, the implementation of effective educational initiatives is hindered by frag-
mented communication practices, restricted counseling time during perinatal care, limited resources, 
and a siloed newborn screening system, all of which create barriers to effective educational experience. 
Engaging families, especially those from historically underserved communities, is essential to increase 
knowledge, build confidence, and ultimately improve outcomes for children and their families24.
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SUBJECTS AND METHODS 

To evaluate the degree of public knowledge about ENBS and awareness of its relevance within the national 
healthcare system, a survey was delivered among passers-by in the most frequented areas of the city of 
Naples (Campania, Italy) during the Christmas days (22-24 December 2025). The interviews were conducted 
through questionnaire distribution, after which informational material was provided to participants to of-
fer detailed screening-related information. Individuals were invited to participate in the survey regardless 
of their level of expertise, ensuring the inclusion of both informed and non-specialist respondents. Partici-
pants who consented to take part in this initiative were provided with a questionnaire that could be com-
pleted either on paper or online, according to their preference. The survey instrument was developed by 
the authors and comprised 15 questions aimed at collecting demographic information as well as assessing 
respondents’ knowledge and awareness of ENBS. The full list of questions proposed during the survey is 
reported below, while their relative multiple-choice answers are reported in the Supplementary Material. 

Questionnaire on the “Extended neonatal screening – how much do you know?”

1.    What is your sex?
2.    How old are you?
3.    What is your level of education? 
4.    Do you work in the biomedical/healthcare field?
5.    Did you know about neonatal screening?
6.    Have you ever heard of any of the diseases included in neonatal screening?
7.    Do you have children?
8.    At the time of childbirth, have you received information about neonatal screening?
9.    Do you have a family member/acquaintance with a hereditary metabolic disease?
10.  If yes, was it identified by neonatal screening or subsequently?
11.  How do you rate this outreach activity?
12.  Indicate your appreciation of the dissemination material.
13.  What did you learn during this outreach activity?
14.  Do you have any questions about extended neonatal screening?
15.  If you like, tell us about your experience with extended newborn screening.

 Questionnaires were collected directly by the authors, and all data were handled in accordance 
with ethical standards, ensuring anonymity and confidentiality. All subjects provided written informed 
consent for inclusion in the study and anonymous treatment of the data. Indeed, no personally identifi-
able information was recorded, stored, or processed at any stage of the study. The contribution to this 
survey was voluntary, and participants were adequately informed about the initiative prior to question-
naire administration. After data collection, all responses were aggregated into a single matrix dataset. 
Questionnaires were screened for completeness and internal consistency. Incomplete questionnaires, 
defined as those with more than 20% missing responses, were excluded from further analysis. For ques-
tionnaires with a limited number of missing items, available data were retained without imputation, 
given the descriptive nature of the study, and labeled as NS (Not Specified). 

Statistical Analysis

The finalized dataset was subsequently analyzed using descriptive statistical methods25, including fre-
quency distributions, percentages, and summary measures, to characterize respondents’ demographic 
features and levels of awareness related to ENBS. Statistical analyses and graphical representations 
were performed using GraphPad Prism software version 10 (San Diego, CA, USA)26.
 

RESULTS

A public engagement initiative was carried out in the city of Naples with the aim of assessing the level of 
knowledge of ENBS within the general population and identifying potential communication challenges 
affecting its understanding and perception. Through the administration of a structured questionnaire 
to passers-by, the initiative allowed the collection of quantitative and qualitative data on participants’ 
demographic characteristics, awareness and parental knowledge of neonatal screening practices, and 
perceptions of the outreach activity itself. 

https://jim.simmesn.org/wp-content/uploads/2026/06/Supplementary-Material.pdf
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Demographic Characteristics of the Survey Participants

The questionnaires were compiled by 298 people, representing the 51% of the passers-by (total of 583) 
(Figure 1A), and all related data on their demographic characteristics are detailed in Table 1. People 
were invited to complete the survey through a paper modality or via an online form, with the majority of 
them choosing the paper modality (62%) (Figure 1B). Globally, the mean response rate to the full ques-
tionnaire was 99%, with only sporadic missing responses (1%), mainly involving demographic informa-
tion. The population that responded to the survey showed a prevalence of female subjects (66%) (Figure 
1C). However, it was well distributed in terms of age ranges, which were divided into three groups: 
young people (under 25 years old), middle-aged adults (between 25 and 40 years old), and older adults 

Table 1. Demographic characteristics of the survey participants.

Sex	 Males (34%)	 Females (66%) 		
Age	 <25 (36%)	 25-40 (28%)	 >40 (35%)	 NS (1%)
Education	 PhD/	 University	 High school	 Middle school	 Elementary	 NS (3%)	
	   Specialization	   degree (42%)	   (35%)	   (6%)	   school (2%) 	
	   (12%)	
Work	 Biomedical	 Others (52%)	 NS (1%)
	   field (47%)

NS=Not Specified.

Figure 1. Descriptive analysis 
of demographic and educa-
tional characteristics of the 
population of respondents. A, 
Distribution of survey respon-
dents over the total of pass-
ers-by. B, Chosen modality of 
compilation of the survey. Dis-
tribution of the population of 
respondents according to (C) 
sex, (D) age range, (E) level of 
education, and (F) professional 
occupation. NS=Not Specified.



5	 PUBLIC AWARENESS OF NEWBORN SCREENING

(over 40 years old). The 1% did not declare their age (NS, not specified) (Figure 1D). A heterogeneous 
distribution was observed in terms of educational background: 42% of the participants held a university 
degree and only 12% had a higher title (PhD or specialization), 35% completed high school, 6% conclud-
ed middle school, and 2% of the participants stopped their studies during elementary education. Finally, 
3% of respondents did not indicate their level of education (NS) (Figure 1E). The professional occupation 
of respondents also showed a good level of diversity. Nearly half of them (47%) reported working in the 
biomedical or healthcare field, while 52% indicated that they did not work in this sector (Figure 1F). 

Awareness of Newborn Screening in the General Population and Parental Gaps

The data collected from responses revealed a significant lack of awareness regarding ENBS among the 
general population. In our survey, in fact, to the question “Did you know about neonatal screening?” 62% 
of respondents replied “No”, demonstrating that they were unaware of ENBS procedures. An additional 
5% did not respond to this question (NS), resulting in a minority of individuals (33%) who reported under-
standing this crucial health initiative (Figure 2A). Considering the heterogeneity of passers-by with rela-
tion to their educational and professional background, this lack of knowledge was notably higher among 
individuals without professional experience in biomedical/healthcare fields (80% of “No” respondents) 
or among subjects with no high academic qualifications (50% of “No” respondents) (Figure 2B). Finally, 
people without both a university degree and a biomedical occupation corresponded to 43.3% of “No” re-
spondents (Figure 2B), indicating a positive correlation between educational/professional background and 
knowledge of ENBS. Among the total interviewees, survey data reveal that 36% of respondents declared 
to have children (Figure 2C). However, within this group, it emerged that more than half of these parents 
were unaware that neonatal screening had been performed on their child at birth (Figure 2D). 

Figure 2. Distribution of 
respondents to the main 
questions about ENBS 
knowledge. A, Distribution 
of respondents to the ques-
tion “Did you know about 
neonatal screening?” and 
(B) percentage of “No” re-
spondents according to 
their professional and ed-
ucational background. C, 
Respondents reported hav-
ing or not having children. 
D, Parent awareness about 
ENBS testing performed 
at the time of childbirth. 
NS=Not Specified.
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Participant Feedback and Emerging Questions

A specific need to gain more insight into ENBS emerged from questions 11 and 12 regarding appreciation 
of the outreach activity, and from some emblematic replies collected in the final open-ended questions 
13-15. Public feedback gathered during our health outreach activity is summarized in Figure 3. When 
asked to rate the initiative, most participants gave the highest rating on a 1-to-3 scale, with the vast ma-
jority choosing “3” (Figure 3A). Similarly, when asked about the dissemination material provided, most 
participants selected “5” on a 1-to-5 scale, indicating high satisfaction (Figure 3B). These results suggest 
that the initiative was well-received and that the materials used were effective at engaging the public. 
Open-ended responses provided valuable insight into what participants gained from the outreach ac-
tivity and what information they still want to get. Some subjects discovered the possibility of diagnosis 
at birth and prevention in early childhood. A few of them showed interest in the coverage of disorders 
that can be screened, emphasizing how this information had changed their perception of newborn care. 
Other participants asked for clarification on which tests are mandatory and automatically performed at 
birth, vs. those that are optional or require parental consent.

Figure 3. Appreciation rating of participants to the survey about (A) the proposed health outreach activity (1-to-3 
scale) and (B) the dissemination material distributed (1-to-5 scale). NS=Not Specified.

DISCUSSION

The results presented below provide an overview of the surveyed population, highlighting key gaps in 
awareness, as well as emerging needs for improved information and communication strategies related 
to ENBS.

This study provides real-world evidence of a substantial gap in public awareness. Despite the high 
participation rate, around two-thirds of respondents reported no prior knowledge of neonatal screen-
ing. While the demographic profile of the surveyed population was relatively heterogeneous, our find-
ings require attention as a considerable proportion was represented by individuals with higher educa-
tion and professional experience in the biomedical or healthcare field. This aspect, likely related to the 
voluntary nature of participation and the interest in health-related topics, may have introduced a selec-
tion bias and should therefore be considered a limitation of the study. Nevertheless, a substantial lack of 
awareness regarding ENBS was still observed, suggesting that knowledge within the general population 
may be even lower than that detected in our cohort.

Literature and historical experience in public health, particularly in preventive screening, clearly 
show how socio-economic and educational inequalities can influence the understanding and accessi-
bility of health programs, including newborn screening24,27. Accordingly, our results corroborate these 
achievements, highlighting that individuals with lower educational levels or from a different profession-
al occupation are less informed. This underscores the urgent need for more effective and accessible 
educational strategies to raise awareness about the value of newborn screening and its impact on child 
health28,29.
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A concerning result that emerged from this survey is the limited awareness among parents of the 
newborn screening procedures performed on their own children. This gap is alarming as parents’ un-
derstanding can significantly influence their engagement in follow-up care and interventions necessary 
for their child’s health30. Furthermore, adequate information at the time of childbirth or before it may 
help the communication with the clinical staff in case of recall or notification of a positivity to one of 
the diseases included in the program. Parents who are insufficiently informed may experience confu-
sion or anxiety in the event of a recall or a positive screening result, potentially compromising trust in 
healthcare providers and adherence to follow-up pathways. Informed parental engagement is a key 
component of effective screening programs, as it facilitates timely communications and continuity of 
care, guaranteeing full engagement in child healthcare31. 

Notwithstanding, an encouraging finding was represented by the high level of appreciation ex-
pressed by participants toward the outreach initiative and the dissemination of materials. Participants 
expressed the need to be better informed, especially before or during hospitalization for childbirth, 
to be more conscious regarding the health of their newborns or potential risks. The positive feed-
back indicates that public engagement activities can be effective tools for increasing interest, aware-
ness, and understanding of newborn screening32. These reflections highlight the value of knowledge 
spreading, but also underscore the necessity for clear, accessible, and proactive communication with-
in healthcare settings.

 

CONCLUSIONS

This study collected data from surveys administered to passers-by in the most frequented areas of 
the city of Naples with reference to ENBS to quantify the degree of public knowledge. Our initiative in-
cluded several valuable components: the presence of experts available to answer questions, brochures 
on ENBS (including lysosomal storage disorders), and informational flyers. These elements offered a 
comprehensive overview and allowed for personal engagement with the public. The responses to the 
questionnaire “Extended neonatal screening – how much do you know?” made it clear that more struc-
tured communication strategies are needed. Informing the public should not rely solely on events or 
printed materials. Training on ENBS also needs to be strengthened within healthcare facilities. Nurses 
and clinical staff involved in the neonatal screening process need to be adequately trained to provide 
parents with clear and early guidance33. Given the crucial importance of these tests for a child’s health, 
early communication must be both informative and empathetic, addressing parents’ questions and 
emotional needs from the very first interaction. This approach is instrumental in preparing families for 
potential follow-up steps, such as recall notifications or additional testing, to minimize distress and re-
duce possible harm to children and their families34. Indeed, parental reactions are closely linked to the 
quality of communication they receive throughout the screening process. While the outreach activity 
was successful in terms of public satisfaction, the persistent knowledge gap highlights the need for 
ongoing, more integrated communication strategies to guide parents and families through subsequent 
steps with confidence and clarity.
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