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Abstract

Background We investigated the use of mild procedural sedation/analgesia in children at community hospitals to
describe current practices and identify challenges to its effective implementation.

Methods Cross-sectional survey among all medical and nursing staff of the Paediatric, Emergency, Anesthesiology
and Surgical Units of four secondary care hospitals in Italy, in the years 2021-2022.

Results The response rate was 80% (range across centers 57%-100%); 346 complete questionnaires were analyzed
(52.6% physicians; 47.4% nurses). Overall, procedural pain in children was considered a relevant topic by 90.8% of staff.
Procedural sedation/analgesia was considered helpful for procedural success (97.4%) and for improving children’s
experience of pain/anxiety (98.6%). However, 47.7% were not satisfied with the management of procedural pain/
anxiety at their workplace and 56.9% reported a lack of adequate knowledge. In fact, only 22.8% demonstrated
adequate knowledge on fasting times and 39.6% on correct patient monitoring during procedural sedation. From

a pharmacological perspective, midazolam was the most accessible (80.9%) and used (58.7%) medication, while
intranasal fentanyl and nitrous oxide were less available (15.3% and 2.9% respectively) and used (7.2% and 2.6%
respectively). Procedural sedation was generally practiced by anesthesiologists (65.9%). Overall, 91.9% of respondents
performed/participated in <4 pediatric sedations per month. For 64.3% lack of training represented the greatest
barrier to pediatric sedation/analgesia implementation.

Conclusions Despite staff awareness about the importance of pediatric procedural sedation/analgesia, lack of
specific knowledge and training, as well as limited availability of sedative/analgesic medications represent current
challenges to procedural sedation implementation in community hospitals without a pediatric emergency room.
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Background

Pain and injuries are common reasons for presentation
to the emergency department (ED), especially in chil-
dren, representing up to 60-70% of pediatric ED visits
[1]. According to the revisited definition of pain, “a dis-
tressing sensory and emotional experience with actual or
potential tissue injury’, pain is always a subjective symp-
tom, potentially associated with a psychological compo-
nent. It is not only nociception and verbal description,
but it is one of several ways to express suffering, par-
ticularly in children [2]. Pain in the emergency setting
is often associated with fear and anxiety not only for the
discomfort related to pain itself, but first and foremost
for the unexpected hospital encounter and the need for
unknown and, often painful, procedures [3].

Effective and prompt analgesia, anxiolysis and sedation
(collectively referred to as procedural sedation and anal-
gesia, PSA) outside the operating room have become the
standard of care for the management of pain and anxiety
in children undergoing painful or anxiogenic diagnostic
and therapeutic procedures. Despite the availability of
many international guidelines for pediatric PSA since the
early 2000s, in actual clinical practice, pain and anxiety
often remain underrecognized and undertreated, espe-
cially in the emergency setting [4-7].

In Italy the PIPER (Pain In Pediatric Emergency Room)
study group, which is involved in activities aimed at
improving pain management in children, and other
reports found that pediatric pain management is still
suboptimal in EDs despite the availability of guidelines
for the management of pediatric pain [8-10]. Recent
studies have identified several barriers to the imple-
mentation of procedural sedation and analgesia (PSA),
including the limited availability of certain medications,
the absence of standardized protocols, staff shortages,
and inadequate physical spaces. However, these stud-
ies primarily reflect the context of pediatric emergency
departments in tertiary care centers and are largely based
on responses from department heads or their delegates
[8, 11]. Of notice, the state of Emergency services in Italy
is very heterogeneous. Most children are taken care of in
adult EDs, which often are not equipped with dedicated
staff for pediatric emergency care, while pediatricians
cover pediatric wards for 12-24 h; only about a third of
children have access to third level care in pediatric EDs
[8,9].

Moreover, there is an uneven geographical distribution
of facilities, with significant differences among North-
ern and Central Italy, as well as Northern and Southern
Italy. For this reason, in certain community hospitals, or
secondary care centers, it is not unusual for children to
be managed by healthcare professionals without specific
pediatric skills. This is even more evident in the context
of PSA, where specific recommendations on training

Page 2 of 10

requirements to acquire the necessary PSA skill set, have
only recently been published [12].

To the best of our knowledge, no previous studies have
exclusively surveyed the status of PSA in Italian second-
ary-level hospitals, targeting all healthcare profession-
als involved or potentially involved in this practice from
both medical and nursing perspectives. Therefore, the
objective of our study was to describe the current mini-
mal-mild PSA practice patterns in Italian secondary level
hospital facilities without a dedicated pediatric emer-
gency room, highlighting barriers to best practices, with
the ultimate goal of improving the care of children’s pro-
cedural pain and anxiety across all levels of care.

Methods

Study design, setting and study period

A cross-sectional survey study was conducted in the
years 2021-2022 through the administration of an online
questionnaire to the medical and nursing staff of the Pae-
diatric, Emergency, Intensive Care Units and Surgical
wards belonging to four secondary-level Italian hospi-
tals: Santa Maria della Misericordia in Rovigo, Policlinico
Riuniti in Foggia, IRCCS Sacro Cuore in Negrar Valpoli-
cella (Verona), and Ramazzini in Carpi (Modena).

Study population

The survey was distributed to the medical staff of the
Emergency Room, Pediatrics, Anesthesia-Resuscita-
tion, Pediatric Surgery, Orthopaedics, and Ear Nose and
Throat wards, as well as to nursing staff of the Pediatric
wards and Emergency Rooms. The sample included med-
ical and nursing staff involved in procedural sedations in
the emergency setting in hospitals without a pediatric
emergency room.

Survey

The questionnaire was developed by a medical-nursing
working group of experts in pediatric and pediatric emer-
gency care, and it was reviewed and tested several times
by the working group until a consensus was reached on
the content and form of each question. Content validity
was achieved through expert consensus. The question-
naire development process included: establishment of
the board, expansion of the panel of participants, web
meetings to discuss the versions of the survey, drafting of
the final survey. The questionnaire underwent pilot test-
ing at Ramazzini Hospital, Carpi, where it was adminis-
tered via QR code to pediatric physicians over a period
of two weeks. Feedback was systematically collected to
identify issues and gather suggestions aimed at improv-
ing the clarity, comprehensibility, and overall usability of
the instrument to enhance face validity prior to its imple-
mentation in the main study.
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The questionnaire was composed of 37 questions, and
it was structured into four sections as follows: demo-
graphic information (6 questions), personal perspectives
and knowledge (16 questions), current pediatric PSA
practice at the respondents’ workplace (10 questions),
PSA related training (5 questions).

The questionnaire was accessible online through the
REDCap (Research Electronic Data Capture) [13, 14], via
direct access links shared by email; furthermore, posters
were created for its dissemination in the wards involved
in the projects. Posters included a QRcode that par-
ticipants could frame, directly linking to the question-
naire. The participation took place on a voluntary basis,
respecting the general principle of anonymity. The full
survey, translated in English, is reported in Additional
File 1.

Statistical analysis

A descriptive analysis was carried out with calculation of
frequencies and percentages for the categorical variables.
Associations among variables were explored with the
Chi-squared test. A p<0.05 was considered statistically
significant. The statistical software Jamovi was used.

Results

The response rate was 80%, with a range between 57%
and 100% across participating centers. Three hundred
and forty eight healthcare professionals completed the
survey (47.4% nurses and 52.6% physicians). Overall,
female respondents were 62.1%. The Emergency Room
was the most represented (39.3% of responses), fol-
lowed by Pediatric wards (27.2%) and Intensive Care
Units (22.0%). Almost half of the healthcare profession-
als who responded to the survey (50.6%) usually took
care of less than ten pediatric patients in one month and
more than half (52.9%) declared that PSA was performed
only by anesthetists. While 49.1% of the sample had not
performed any PSA in the month preceding the survey,
42.8% had performed less than four PSA in the same
period. Procedures for which PSA was most often used at
the respondents workplace were wound suture (87.3%),
difficult venous access (83.2%), burn dressing (75.1%),
lumbar puncture (63.6%) and foreign body removal
(60.1%).

Characteristics of healthcare professionals who com-
pleted the survey are reported in Table 1.

With respect to personal perspectives and knowledge:
90.8% of healthcare professionals considered pain a rel-
evant topic for their profession, 97.4% of the completed
surveys revealed that PSA was considered important
in order to improve the success of pediatric emergency
procedures and to reduce anxiety and pain in pediatric
patients (98.6%). Almost half of respondents (47.7%) were
not satisfied with the management of anxiety and pain in
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pediatric emergency care at their institution, while most
(68.8%) believed the treatment of pain and anxiety to be
an ethical imperative and PSA to improve the care of
pediatric patients (75.1%). A lower percentage considered
PSA for children in the emergency setting as a safe option
compared to the operating theatre or a standard of care
(20.2% and 30.0% respectively). Most of the respondents
correctly identified the definition of PSA (86.4%) and of
minimal/mild PSA (80.0%). However, only 22.8% were
aware of the correct recommendations about fasting time
for minimal/mild PSA, while less than half (39.6%) pro-
vided a correct response on monitoring recommendation
for minimal/mild PSA (Table 2).

With respect to knowledge on medications, 81.8%
responded that Midazolam, either administered intrana-
sally or orally was safe and effective, while this percentage
decreased to 58.4% for intranasal Fentanyl, and to 43.4%
for nitrous oxide premixed with oxygen. Of interest,
32.9% of healthcare professionals responded they did not
know whether nitrous oxide was safe and effective.

Perceived effectiveness and safety of nitrous oxide,
fentanyl and midazolam are reported in Fig. 1(a). Risk
of respiratory depression/need for ventilation after drug
administration are represented in Fig. 1 (b).

When analyzing the questions that tested the knowl-
edge on medications side effects, the risk of respiratory
depression using Midazolam intranasally or per os was
rated as rare or infrequent by 74.6% of respondents, while
the same response was provided by by 51.2% of respon-
dents for intranasal fentanyl and by 48.0% for nitrous
oxide. Lastly 33.5% of healthcare professionals declared
that they did not know about the side effects of nitrous
oxide.

The chi-square test revealed that there is no statistically
significant relationship between years of work experience
and correct knowledge regarding mild/minimal sedation.
Table 3.

Concerning the use of non pharmacological techniques
and PSA-related medications in the different work set-
tings investigated, EMLA (lidocaine 2,5%, prilocaine
2,5%) was the most available (68.5%) and used (60.4%),
and the only one present in more than a half of the
facilities. Only the use of Midazolam either intranasally
(28.9%) or orally (29.8%) was reported by more than a
quarter of respondents, Fig. 2.

Availability of PSA related tools and protocols was also
investigated. The Mucosal Atomizing Device (MAD) for
intranasal medication administration was available to
32.7% of respondents. Only 5.8% of professionals stated
that approved protocols for PSA were available and used
in their settings. The most frequent reason for unavail-
ability or lack of use of PSA-related protocols was lack of
training on pediatric PSA (64.3%), Table 4.
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Table 1 Characteristics of healthcare professionals that participated in the study and their setting of work
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Question Answer n° %
What is your profession? Physician 182 52.60%
Nurse 164 47.40%
What ward do you work in? Pediatric Ward 94 27.20%
Emergency Room 136 39.30%
Intensive Care Unit 76 22.00%
Surgery/Orthopedic/Urology/ENT (Ear Nose and 38 11.00%
Throat) Ward
| prefer not to answer 2 0.60%
What gender do you identify with? Male 126 36.40%
Female 215 62.10%
| prefer not to answer 5 1.40%
How old are you? <30 years old 68 19.70%
30-40 years old 123 35.50%
41-50 years old 76 22.00%
51-60 years old 54 15.60%
>60 years old 25 7.20%
How many years of work experience <5 108 31.20%
do you have? 5-10 78 22.50%
11-20 69 19.89%
21-30 42 12.10%
>30 49 14.20%
How many children have you taken <10 175 50.60%
care of in the last month in your clini-  109-50 122 35.30%
cal setting? 51-100 39 11.30%
>100 10 2.90%
In your hospital, who carries out mini- Anesthetist 228 65.90%
mal/mild pediatric analgosedation?  Emergency room doctor 58 16.80%
[Multiple choice] Consultant doctor who is not an anesthetist 25 7.20%
Team dedicated to procedural sedation and analgesia 23 6.60%
Nobody 38 11.00%
| don't know 30 8.70%
In your setting, how many minimal/  None 170 49.10%
mild PSA have you carried out out- <4 per month 148 42.80%
side the operating room, in children? 4 _, per week 20 580%
3-7 per week 2.30%
>2 per day 0.00%
Table 2 Fasting time and type of monitoring recommended
Question Answer n° %
How much fasting time is recommend- 30 min 23 6.6%
ed for procedures involving minimal/ 1 h 32 9.2%
mild sedation? 2h 150 43.4%
Not recommended 79 22.8%
| don't know 62 17.9%
What type of monitoring is recom- The use of any monitoring, beyond clinical observation, is not recommended 137 39.6%
mended in children undergoing as long as verbal contact remains with the child, otherwise the use of pulse
minimal/mild sedation? oximetry is recommended
Monitoring with pulse oximeter always 148 42.8%
Monitoring with pulse oximeter and capnography always 42 12.1%
| don't know 19 5.5%
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Do you believe premixed nitrous oxide at
recommended dosage is an effective and safe
medication for minimal/mild sedation outside of
the operating room?

Do you believe that intranasal fentanyl at
recommended doses is an effective and safe
medication for analgesia during minimal/mild
procedural analgosedation outside of the operating
room?

Do you believe that oral/intranasal midazolam at

the recommended dosage is an effective and safe

medication for minimal/mild sedation outside of
the operating room?

0

Not atall = A little

B

In your opinion, what is the risk of respiratory
depression/need for assisted ventilation after
administration of premixed nitrous oxide with O2
(50% mixture)?

In your opinion, what is the 1isk of respiratory
depression/need for assisted ventilation after
intranasal fentanyl administration?

[n your opinion, after oral/intranasal
administration of midazolam, what is the risk of
respiratory depression/need for assisted

% 10% 20% 30% 40%

m Somewhat
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Fig. 1 (A) Effectiveness and safety of nitrous oxide, fentanyl and midazolam. Survey assuming the use at the recommended dosage for minimal/mild se-
dation outside of the operating room. (B) Risk of respiratory depression/need for ventilation after administration of nitrous oxide, fentanyl and midazolam.

Rare (< 1%), Infrequent (1-5%), Frequent (6-10%), Very frequent (> 10%)

With respect to training, 76.0% of healthcare profes-
sionals had never carried out a training course on the
assessment and management of pediatric pain and anxi-
ety and 88.7% had never participated in a PSA training
course. Those who participated in a PSA course stated
that they could not apply enough of what they had
learned in their clinical context in approximately half of
cases. Finally, 96.5% of the study population stated that

receiving training in pediatric PSA was important for
their profession, Table 5.

Discussion

Our study provides a multicenter snapshot on the provi-
sion of minimal-mild PSA to children in the emergency
care setting in secondary-level community hospitals in
Italy. Based on the high response rate, our survey ensured
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Table 3 Correct PSA knowledge and work experience

*Experience Experience  Experience Chi-square **p-
<5years > years value

Knowledge about recommended monitoring

Yes 38 (27.9%) 77 (36.7%) 283 0.092

No 98 (72.1%) 133 (63.3%)

Knowledge about recommended fasting

Yes 26 (19.1%) 53 (25.2%) 1.75 0.185

No 110 (80.9%) 157 (74.8%)

Risk of respiratory depression after oral/intranasal midazolam

Yes 58 (42.6%) 100 (47.6%) 0822 0.364

No 78 (57.4%) 110 (52.4%)

Risk of respiratory depression after intranasal fentanyl

Yes 21 (15.5%) 44 (21.0%) 1.64 0.2

No 115 (84.5%) 166 (79.0%)

Risk of respiratory depression after premixed nitrous oxide with 02
(50% mixture)

Yes 38 (27.9%) 46 (21.9%) 1.64 0.201
No 98 (72.1%) 164 (78.1%)

Effectiveness and safety of midazolam

Yes 61 (34.8%) 93 (50.2%) 0.0108 0917
No 75 (65.2%) 117 (49.8%)

Effectiveness and

safety of fentany!

Yes 46 (44.8%) 57 (27.1%) 1.76 0.184
No 90 (55.2%) 153 (72.9%)

Effectiveness and safety of premixed nitrous oxide with O2 (50%
mixture)

Yes 37 (27.2%) 50 (23.8%) 0.506 0477
No 99 (72.8%) 160 (76.2%)

*Experience: the experience was divided into two groups using as a discriminant
the minimum possible level of experience investigated, i.e. less than 5 years of
experience

** based on Chi-square test

a good representativeness of the sample of interest at the
four participating sites.

Our findings highlight a substantial gap between aware-
ness and implementation. Although most healthcare
professionals acknowledge PSA as essential for reducing
pain and anxiety in children, many—particularly non-
pediatric staff—continue to perceive it as unsafe or risky.

This gap has been previously described; according to
Rephaeli et al. [15], although the majority of consultant
surgeons acknowledged the importance of pediatric PSA
in the ED setting, a high percentage would still perform
painful procedures without PSA if it was not readily
available. While the majority of respondents to our sur-
vey believed PSA to be important as a means to improve
patient care and more than half considered PSA to relieve
children’s pain and anxiety as an ethical imperative, less
than 50% considered it a safe option, or a standard of
care; this perception, combined with limited training
opportunities, scarce availability of drugs and protocols,
and organizational barriers, contributes to the persistent
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underuse of PSA outside tertiary centers despite the large
available body of evidence in the field [16-20].

Overall, our data highlight a systemic need for struc-
tured education, institutional protocols, and adequate
resources to ensure equitable pediatric care across all
hospital levels. Bridging the gap between knowledge and
practice is crucial to normalize PSA as a standard of care
rather than an exception. This goald could be achieved
by developing a true culture of procedural sedation
that encompasses comprehensive patient management
according to well-defined safety protocols, training, and
skill maintenance. In a recent study, Leroy et al. focused
specifically on the need to raise awareness on procedural
sedation management by identifying a set of core compe-
tencies in the domains of knowledge, skills, and attitudes
across physical safety, effectiveness, psychological safety,
and deliberate practice [21].

Access to the medications needed to provide effective
PSA is also a key aspect for effective PSA implementa-
tion. In our survey intranasal fentanyl and nitrous oxide
were less available (15.3% and 2.9% respectively) and
used (7.2% and 2.6% respectively) compared with mid-
azolam. This finding considerably differs from other
settings where these medications are widely used in pedi-
atric emergency care for their high efficacy and safety
profiles, even in combination, based on institutional pro-
tocols [20, 22-25].

Non-pharmacological techniques, along with all phar-
macologic options required to provide minimal-to-mild
sedation, should be available and routinely implemented
across all levels of care [11]. Moreover, the Mucosal
Atomization Device (MAD) for intranasal administration
of fentanyl and midazolam should be readily accessible.
In our study, however, only one third of respondents
reported that the MAD was available in their clinical
setting.

Besides availability of medications and equipment for
their administration, the efforts of minimal-mild PSA
implementation should be mainly directed towards the
training of non-anesthesiologist physicians and nurses.
Over half of respondents stated that all PSA levels,
including minimal-mild PSA, were exclusively performed
by anesthesiologists in their setting. At a European level, a
recent study showed that procedural sedation in children
is predominantly performed by pediatricians, account-
ing for 82% of cases [22]. Indeed, most of the procedures
that would benefit from minimal-mild PSA in children
are routine frequent procedures, such as wound sutures,
difficult venous accesses, minor burn dressings or lum-
bar punctures, which could not be handled by anesthesi-
ologists given their high volume of work and the need to
direct their skill set to the operating room, intensive care
units or more complex patients or procedures requiring
deeper levels of sedation and analgesia. Previous studies
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To your knowledge, what approaches/medications are available/are used in your facility
for pediatric minimal/mild sedation outside of the operating room? [Multiple choice]

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

= Available
m Used
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Fig. 2 Pharmacological and non-pharmacological techniques available and used at the respondents workplace
Table 4 PSA related tools and protocols
Question Answer n°® %
Is the MAD (Mucosal Atomization Device) for intranasal  Yes 113 32.7%
drug administration available in your clinical setting? No 137 19.8%
| don't know 96 13.9%
In your clinical setting, are there approved and shared Yes, we use them 20 5.8%
protocols/routes on minimal/mild procedural sedation  Yes, but we don't use them yet 50 14.5%
and analgesia outside the operating room, for children? No 148 42.8%
| don't know 128 37.0%
If there are no protocols or if they are not yet used, why?  Fear of adverse effects 22 13.0%
Lack of training 108 64.3%
Shortage of staff 26 15.5%
Lack of time 27 16.1%
Lack of dedicated spaces 21 12.5%
Other 3 1.8%
Table 5 PSA related training
Question Answer n° %
Have you ever participated in a training course on pain assessmentand  Yes 83 24.0%
management in children? No 263 76.0%
Have you ever participated in a training course on pediatric procedural Yes 39 11.3%
sedation and analgesia? No 307 88.7%
If yes, have you had the opportunity to apply what you learned in your Not at all 3 7.7%
clinical setting? A little 17 43.6%
Somewhat 12 30.8%
Alot 4 10.3%
Very much 3 7.7%
How important do you think it is to receive training in minimal/mild pro-  Not at all 1 0.3%
cedural sedation and analgesiaanalgosedation outside of the operating A Jittle 1 3.20%
room for children in a pediatric setting? Somewhat 56 16.2%
Alot 126 36.4%
Very much 152 43.9%
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have highlighted how PSA is infrequently performed in
children undergoing venipunctures, nasogastric tube
placement, or bladder catheter placements and that most
children needing sutures received local anesthetic injec-
tions instead of the LAT gel (lidocaine 4%, adrenaline
0.05%, tetracaine 0.5%) to provide effective local anaes-
thesia [26]. Effective training has the potential to greatly
improve the care of children receiving these frequent
painful procedures.

The need for specific training clearly emerged from our
survey, particularly from the section dedicated to train-
ing-related questions. Only one tenth of the respondents
had completed a course on pediatric procedural sedation
and analgesia (PSA), yet the vast majority recognized
training as an essential prerequisite for safely providing
PSA to children [22, 27-29]. However, a recent European
survey has highlighted as most common barriers to the
implementation of procedural sedation physician and
nursing staff shortage, lack of physical space, of topical
anesthesia for laceration care, and of general safety and
monitoring guidelines [22].

Current consensus guidelines emphasize the need for
structured and comprehensive training for healthcare
professionals involved in procedural sedation [11, 30,
31]. Such training should encompass patient assessment,
understanding of the pharmacology and physiology of
sedative agents, mastery of the selected sedation tech-
niques, appropriate use of monitoring systems, evalua-
tion of recovery of normal functions, and recognition and
management of potential complications. In addition, pro-
ficiency in airway management and competence in per-
forming cardiopulmonary resuscitation are considered
essential components of procedural sedation practice
[11, 30, 31]. Furthermore, procedural sedation compe-
tencies should be reinforced through regular simulation-
based training [31].

Recent studies have demonstrated the effectiveness of
advanced training modalities such as high-fidelity simu-
lation [32, 33] and virtual reality—based training [34].
These approaches have been shown to enhance knowl-
edge acquisition and retention, improve both theoretical
understanding and procedural performance, and facili-
tate the development of clinical competencies [32—34].

Although no single modality has yet been proven supe-
rior, virtual reality remains a promising and evolving
educational approach. However, most available studies
have focused on learners in training, while data involv-
ing practicing healthcare professionals are still limited
[32-34].

Alongside training, another key element to ensure
effective implementation of best practices is the avail-
ability of institution wide and shared protocols and
procedures, which were lacking at the respondents’
workplace in the majority of cases. However, national
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and international guidance is available to facilitate the
development of local documents to define roles, respon-
sibilities and procedures at individual institutions and
resources should be dedicated to the production of local
protocols and guidelines [11, 16-20, 29].

Overall, our survey has identified the gaps in provision
of minimal/mild PSA to children in community hospi-
tals in the emergency care context, enabling planning of
implementation strategies to ensure that the standards of
care for children are met across all levels of care.

The results of our study need to be interpreted in light
of its limitations. As a matter of fact, the study’s general-
izability is limited by several factors. First, the use of an
ad-hoc non validated questionnaire. This is a significant
weakness of our study. However, no validated question-
naire is available for this purpose. As described in the
methods section, despite the lack of formal validation,
expert development, review and pilot testing were per-
formed in order to maximize the robustness and face
validity of the data collection tool used in our study.

In addition, despite being multicenter, the study was
carried out in a small and geographycally unbalanced
sample of four hospitals, connected by pediatric and
nursing staff conducting their research projects at the
University of Padova, Italy, as part of their nursing gradu-
ation or second-level short specialisation degree at the
Department of Women’s and Children’s Health. This trait
d’'union across participating centers allowed for high
standardization of study procedures and from the pas-
sionate commitment of staff coordinating the study at
each institution, which was essential to achieve a high
response rate. Finally, survey studies, by assessing the
opinions of participants, may not accurately reflect what
happens in actual clinical practice. However, given the
consistency of responses across centers to several ques-
tions of the survey, it is unlikely that the results of our
survey would substantially differ from reality. Despite
this, our work effectively highlights key cultural and
structural barriers that must be addressed to advance safe
pediatric PSA practice in secondary-care hospitals with
no pediatric emergency room.

Conclusions
Our survey revealed that although most healthcare pro-
fessionals acknowledge PSA as essential for reducing
pain and anxiety in children, many—particularly non-
pediatric staff—continue to perceive it as unsafe or risky.
This perception, compounded by limited training oppor-
tunities, restricted access to medications and standard-
ized protocols, and organizational barriers, contributes
to the ongoing underuse of PSA outside tertiary centers.
These findings highlight a systemic need for struc-
tured education, institutional guidelines, and adequate
resources to ensure equitable pediatric care across all
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hospital levels. Bridging the gap between knowledge and
practice is crucial to establishing PSA as a standard com-
ponent of care rather than an exception.

Abbreviations

ED Emergency Department
EEG Electroencephalogram

ENT Ear Nose and Throat

MAD Mucosal atomization device

PIPER (Pain In Pediatric Emergency Room) study group
PSA Procedural sedation and analgesia
REDCap  Research Electronic Data Capture

Supplementary Information
The online version contains supplementary material available at https://doi.or
g/10.1186/513052-025-02173-7.

[ Supplementary Material 1 ]

Acknowledgements

This project was conducted as part of the second-level short specialisation
degree in Pediatric Emergency Medicine held by the Department of Women's
and Children’s Health and nursing degree graduation projects at the University
of Padova, Italy. This study could be achieved thanks to the substantial efforts
of co-authors working at each participating hospital. Knowing individual
hospitals’own characteristics and key staff to involve for the purpose of this
project was instrumental to its successful roll-out and overall conduct. The
authors do acknowledge all the healthcare professionals from the Emergency
Room, Pediatrics, Anesthesia-Resuscitation, Pediatric Surgery, Orthopaedics,
and Ear Nose and Throat wards, who voluntarily completed the survey, as well
as the Directors and the Head Nurses of these wards for their collaboration
and support in facilitating its distribution and completion.

Author contributions

SB, ML and FP conceptualized the study. All the authors contributed to

the development of the survey. ML, FP, MDT and MB developed the data
collection tool. ML and CP conducted data analysis. SB provided oversight
of study procedures. ML, FP, CP and MDT drafted the manuscript. All the
other authors critically reviewed and revised the manuscript. All authors had
responsibility for the decision to submit the study for publication.

Funding
No sources of funding to declare.

Data availability
The datasets generated and analysed during the current study are available in
Zenodo repository, at the link https://doi.org/10.5281/zenodo.15068730.

Declarations

Ethics approval and consent to participate

Being a survey collecting anonymous data only, a waiver of approval from
the Ethics Committee was granted and the study protocol was assessed

and approved by the Internal Research Review Board within the Division of
Pediatric Emergency Medicine of the Department of Women'’s and Children’s
Health, University Hospital of Padova and was conducted in accordance with
the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 26 March 2025 / Accepted: 30 November 2025
Published online: 24 December 2025

Page 9 of 10

References

1. Krauss B, Calligaris S, Green SM, Barbi E. Current concepts in the management
of pain in children in the emergency department. Lancet. 2016;1461686-X. h
ttps://doi.org/10.1016/50140-6736.

2. Raja SN, Carr DB, Cohen M, Finnerup NB, Flor H, Gibson S, et al. The revised
international association for the study of pain definition of pain: concepts,
challenges, and compromises. Pain. 2020. https://doi.org/10.1097/j.pain.0000
000000001939.

3. Bauman BH, McManus JG Jr. Pediatric pain management in the emergency
department. Emerg Med Clin North Am. 2005. https://doi.org/10.1016/j.emc.
2004.12.008.

4. AnderssonV, Bergman S, Henoch |, Simonsson H, Ahlberg K. Pain and pain
management in children and adolescents receiving hospital care: a cross-
sectional study from Sweden. BMC Pediatr. 2022;22(1):252. https://doi.org/10.
1186/512887-022-03319-w. PMID: 35513880; PMCID: PMC9074244.

5. Gates A, Shave K, Featherstone R, Buckreus K, Ali S, Scott SD, Hartling L. Proce-
dural pain: systematic review of parent experiences and information needs.
Clin Pediatr. 2018;57:672-88. https://doi.org/10.1177/0009922817733694.

6. Shave K, Ali S, Scott SD, Hartling L. Procedural pain in children: A qualita-
tive study of caregiver experiences and information needs. BMC Pediatr.
2018;18:324. https://doi.org/10.1186/512887-018-1300-.

7. Taylor EM, Boyer K, Campbell FA. Pain in hospitalized children: A prospec-
tive cross-sectional survey of pain prevalence, intensity, assessment and
management in a Canadian pediatric teaching hospital. Pain Res Manag.
2008;13:25-32. https://doi.org/10.1155/2008/478102.

8. Bevacqua M, Sforzi |, Bressan S, Barbi E, Sahyoun C. Procedural sedation and
analgesia in Italian pediatric emergency departments: a subgroup analysis in
I[talian hospitals. Ital J Pediatr. 2023. https://doi.org/10.1186/513052-023-0142
6-7.

9. Minardi C, Conti G, Moscatelli A, Tesoro S, Bussolin L. Shortage of paediatric
intensive care unit beds in Italy. Lancet. 2023;402(10412):1525. https://doi.org
/10.1016/50140-6736(23)01791-9. PMID: 37898527.

10. Ferrante P, Cuttini M, Zangardi T, Tomasello C, Messi G, Pirozzi N, et al. PIPER
study Group. Pain management policies and practices in pediatric emer-
gency care: a nationwide survey of Italian hospitals. BMC Pediatr. 2013. https:/
/doi.org/10.1186/1471-2431-13-139.

11. Sforzil, Bressan S, Saffirio C, De Masi S, Bussolin L, Da Dalt L et al. The develop-
ment of a Consensus Conference on Pediatric Procedural Sedation in the
Emergency Department in Italy: from here where to? Procedural Sedation
Analgesia Consensus working group. Ital J Pediatr. 2020; https://doi.org/10.11
86/513052-020-0812-x

12. Jordan KS, Steelman SH. Implementing safe and effective pediatric proce-
dural sedation in the emergency department. Adv Emerg Nurs J. 2021. https:
//doi.org/10.1097/TME.0000000000000380.

13. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)--a metadata-driven methodology and
workflow process for providing translational research informatics support. J
Biomed Inf. 2009. https://doi.org/10.1016/jjbi.2008.08.010. Epub 2008 Sep 30.

14.  Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. The REDCap
consortium: Building an international community of software platform
partners REDCap consortium. J Biomed Inf. 2019. https://doi.org/10.1016/jbi.
2019.103208.

15.  Rephaeli R, Rehktman D, Gross |, Weiser G. Sedation provided for consulta-
tions in the pediatric emergency department: another perspective. Isr Med
Assoc J. 2020;22(1):5-7.

16.  Coté CJ, Wilson S. Guidelines for monitoring and management of pediatric
patients Before, During, and after sedation for diagnostic and therapeutic
procedures. Pediatrics. 2019;143(6):e20191000. https://doi.org/10.1542/peds.
2019-1000.

17. National Institute for Health and Clinical Excellence. Sedation for diagnostic
and therapeutic procedures in children and young people. (Clinical guideline
112.) 2010. http//guidance.nice.org.uk/CG112

18. National Institute for Health and Care Excellence. Sedation in children and
young people: Evidence Update 19 May 2012 https://www.nice.org.uk/guida
nce/cg112/documents/cg112-sedation-in-children-and-young-people-evide
nce-update2

19. Sforzil, Bressan S, Saffirio C et al. (2017). Analgosedazione procedurale: Docu-
mento Di consenso. Azienda Ospedaliera Universitaria Meyer. https.//www.m
eyer.jt/attachments/article/3138/Analgosedazione%20procedurale%20pedia
trca%20in%20pronto%20s0ccors0%20-%20documento%20di%20consenso.
pdf


https://doi.org/10.1186/s13052-025-02173-7
https://doi.org/10.1186/s13052-025-02173-7
https://doi.org/10.5281/zenodo.15068730
https://doi.org/10.1016/S0140-6736
https://doi.org/10.1016/S0140-6736
https://doi.org/10.1097/j.pain.0000000000001939
https://doi.org/10.1097/j.pain.0000000000001939
https://doi.org/10.1016/j.emc.2004.12.008
https://doi.org/10.1016/j.emc.2004.12.008
https://doi.org/10.1186/s12887-022-03319-w
https://doi.org/10.1186/s12887-022-03319-w
https://doi.org/10.1177/0009922817733694
https://doi.org/10.1186/s12887-018-1300-y
https://doi.org/10.1155/2008/478102
https://doi.org/10.1186/s13052-023-01426-7
https://doi.org/10.1186/s13052-023-01426-7
https://doi.org/10.1016/S0140-6736(23)01791-9
https://doi.org/10.1016/S0140-6736(23)01791-9
https://doi.org/10.1186/1471-2431-13-139
https://doi.org/10.1186/1471-2431-13-139
https://doi.org/10.1186/s13052-020-0812-x
https://doi.org/10.1186/s13052-020-0812-x
https://doi.org/10.1097/TME.0000000000000380
https://doi.org/10.1097/TME.0000000000000380
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1542/peds.2019-1000
https://doi.org/10.1542/peds.2019-1000
http://guidance.nice.org.uk/CG112
https://www.nice.org.uk/guidance/cg112/documents/cg112-sedation-in-children-and-young-people-evidence-update2
https://www.nice.org.uk/guidance/cg112/documents/cg112-sedation-in-children-and-young-people-evidence-update2
https://www.nice.org.uk/guidance/cg112/documents/cg112-sedation-in-children-and-young-people-evidence-update2
https://www.meyer.it/attachments/article/3138/Analgosedazione%20procedurale%20pediatrca%20in%20pronto%20soccorso%20-%20documento%20di%20consenso.pdf
https://www.meyer.it/attachments/article/3138/Analgosedazione%20procedurale%20pediatrca%20in%20pronto%20soccorso%20-%20documento%20di%20consenso.pdf
https://www.meyer.it/attachments/article/3138/Analgosedazione%20procedurale%20pediatrca%20in%20pronto%20soccorso%20-%20documento%20di%20consenso.pdf
https://www.meyer.it/attachments/article/3138/Analgosedazione%20procedurale%20pediatrca%20in%20pronto%20soccorso%20-%20documento%20di%20consenso.pdf

Langeli et al. Italian Journal of Pediatrics

20.

21

22.

23.

24,

25.

26.

27.

(2026) 52:13

Green SM, Leroy PL, Roback MG, Irwin MG, Andolfatto G, Babl F, Barbi E, et

al. International committee for the advancement of procedural Sedation.

An international multidisciplinary consensus statement on fasting before
procedural sedation in adults and children. Anaesthesia. 2020. https://doi.org
/10.1111/anae.14892. Epub 2019 Dec 2.

Leroy PL, Krauss BS, Costa LR, Barbi E, Irwin MG, Carlson DW, Absalom A,
Andolfatto G, Roback MG, Babl FE, Mason KP, Roelofse J, Costa PS, Green SM,
International Committee for the Advancement of Procedural Sedation. Pro-
cedural sedation competencies: a review and multidisciplinary international
consensus statement on knowledge, skills, training, and credentialing. Br J
Anaesth. 2025;134(3):817-29. Epub 2024 Sep 25. PMID: 39327154; PMCID:
PMC11867087.

Sahyoun C, Cantais A, Gervaix A, Bressan S, Lollgen R, Krauss B. Analgesia
research in Europe (PemCARE) group of the research in European pediatric
emergency Medicine. pediatric procedural sedation and analgesia in the
emergency department: surveying the current European practice. Eur J
Pediatr. 2021. https://doi.org/10.1007/500431-021-03930-6.

Anderson T, Harrell C, Snider M, Kink R. The safety of High-Dose intranasal
Fentanyl in the pediatric emergency department. Pediatr Emerg Care. 2022. h
ttps://doi.org/10.1097/PEC.0000000000002627.

Wang JY, Speechley K, Anderson KK, et al. Intranasal Midazolam for proce-
dural distress in children in the emergency department: a systematic review
and meta-analysis. CJEM. 2024;26(9):658-70. https://doi.org/10.1007/54367
8-024-00731-2.

Poonai N, Creene C, Dobrowlanski A, Geda R, Hartling L, Ali S, Bhatt M, Trottier
ED, Sabhaney V, O'Hearn K, Jain R, Osmond MH. Inhaled nitrous oxide for
painful procedures in children and youth: a systematic review and meta-
analysis. CJEM. 2023,;25(6):508-28. https://doi.org/10.1007/543678-023-0050
7-0.

MacLean S, Obispo J, Young KD. The gap between pediatric emergency
department procedural pain management treatments available and actual
practice. Pediatr Emerg Care. 2007;23(2):87-93. https://doi.org/10.1097/PEC.O
b013e31803.

Aaberg Lauridsen J, Lefort Senderskov M, Hetmann F, Hamilton A, Salmi

H, Wildgaard K. Investigating the use of physical restraint of children in

28.

29.

30.

31.

32

33.

34.

Page 10 of 10

emergency departments: A Scandinavian survey. Acta Anaesthesiol Scand.
2021;65(8):1116-21. https://doi.org/10.1111/aas.13833.

Kuypers MI, Smits GJP, Baerends EP, et al. Paediatric procedural sedation and
analgesia by emergency physicians in a country with a recent establishment
of emergency medicine. Eur J Emerg Med. 2019,26(3):168-73. https://doi.org
/10.1097/MEJ.0000000000000524.

Kuypers MI, Smits GJP, Valkenet SC, Thijssen WAMH, PI6tz FB. Procedural seda-
tion and analgesia practices by emergency physicians in the netherlands: a
nationwide survey. Int J Emerg Med. 2017;10(1):33. https://doi.org/10.1186/s1
2245-017-0159-2. Published 2017 Dec 15.

Green SM, Roback MG, Krauss BS, Miner JR, Schneider S, Kivela PD, et al.
Unscheduled procedural sedation: A multidisciplinary consensus practice
guideline. Ann Emerg Med. 2019;73(5):e51-65. https://doi.org/10.1016/j.anne
mergmed.2019.02.02.

Burger RK, Taylor TR, Chumpitazi CE, et al. Pediatric emergency medicine
fellowship procedural sedation training: consensus educational guidelines.
Pediatr Emerg Care. 2022;38(4):162-6. https://doi.org/10.1097/PEC.00000000
00002568.

Mitchell AA, lvimey-Cook ER. Technology-enhanced simulation for healthcare
professionals: A meta-analysis. Front Med (Lausanne). 2023;10:1149048. https:
//doi.org/10.3389/fmed.2023.1149048.

Armenia S, Thangamathesvaran L, Caine AD, King N, Kunac A, Merchant AM.
The role of High-Fidelity Team-Based simulation in acute care settings: A
systematic review. Surg J (NY). 2018;4(3):e136-51. https://doi.org/10.1055/5-0
038-1667315.

Abbas JR, Chu MMH, Jeyarajah C, Isba R, Payton A, McGrath B, Tolley N, Bruce
I. Virtual reality in simulation-based emergency skills training: A systematic
review with a narrative synthesis. Resusc Plus. 2023;16:100484. https://doi.org
/10.1016/j.resplu.2023.100484.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1111/anae.14892
https://doi.org/10.1111/anae.14892
https://doi.org/10.1007/s00431-021-03930-6
https://doi.org/10.1097/PEC.0000000000002627
https://doi.org/10.1097/PEC.0000000000002627
https://doi.org/10.1007/s43678-024-00731-2
https://doi.org/10.1007/s43678-024-00731-2
https://doi.org/10.1007/s43678-023-00507-0
https://doi.org/10.1007/s43678-023-00507-0
https://doi.org/10.1097/PEC.0b013e31803
https://doi.org/10.1097/PEC.0b013e31803
https://doi.org/10.1111/aas.13833
https://doi.org/10.1097/MEJ.0000000000000524
https://doi.org/10.1097/MEJ.0000000000000524
https://doi.org/10.1186/s12245-017-0159-2
https://doi.org/10.1186/s12245-017-0159-2
https://doi.org/10.1016/j.annemergmed.2019.02.02
https://doi.org/10.1016/j.annemergmed.2019.02.02
https://doi.org/10.1097/PEC.0000000000002568
https://doi.org/10.1097/PEC.0000000000002568
https://doi.org/10.3389/fmed.2023.1149048
https://doi.org/10.3389/fmed.2023.1149048
https://doi.org/10.1055/s-0038-1667315
https://doi.org/10.1055/s-0038-1667315
https://doi.org/10.1016/j.resplu.2023.100484
https://doi.org/10.1016/j.resplu.2023.100484

	﻿Pediatric procedural sedation and analgesia in the emergency setting in community hospitals in Italy: current status and challenges
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design, setting and study period
	﻿Study population
	﻿Survey
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


