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ABSTRACT

Introduction: Point-of-care ultrasound (POCUS) is an increasingly used tool among pediatricians in Spain. This
study analyses the actual implementation of POCUS based on a national survey of professionals who have re-
ceived specific training, in order to identify its level of use, barriers and current training needs.

Methodology: A descriptive, cross-sectional observational study was conducted, involving a survey of physicians
(mostly pediatricians) who had attended a training course in POCUS organized by different scientific societies. The
aim was to obtain feedback from the pediatricians on the use, usefulness, barriers and training in ultrasound.
Results: A total of 126 physicians were interviewed, most of whom declared having access to ultrasound. How-
ever, less than half of them made use of such devices, due to considerable difficulties, including lack of time and
training. A total of 96.8% of those surveyed considered that ultrasound should be part of the training protocol of
physicians specializing in pediatrics. The vast majority believed ultrasound training to be very important but con-
sidered their level of experience with the technique to be basic.

Discussion: The implementation of POCUS in pediatrics is still limited in Spain, though the professionals agree
on highlighting its relevance in daily practice. Among the most prominent benefits are resource optimization and
shortening of the time to diagnosis. The participants agree that competence in the technique should be incorpo-
rated in a structured manner to the training of physicians specializing in pediatrics.
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Introduction

Clinical ultrasound, bedside ultrasound or point-
of-care ultrasound (POCUS), is a diagnostic tool com-
plementary to the physical examination that allows
real-time images of body structures to be generated
using ultrasound (1,2). Its use has progressively spread
beyond radiodiagnostics departments and has been
adopted by multiple medical specialities such as cardi-
ology, gynaecology, emergency care, and recently also
family medicine and paediatrics (1). Its main advan-
tages include its high safety profile, non-invasiveness,
and the absence of ionising radiation. Although ul-
trasound may produce minor physical effects, such as
tissue warming and mechanical vibrations, the diag-
nostic equipment used in clinical practice operates at
very low intensities and within the safety margins es-
tablished by international agencies. Consequently, no
clinically relevant adverse effects have been reported,
even in the paediatric population (2). However, the
diagnostic performance of the technique is highly
operator-dependent, requiring specific training and
involving a long learning curve. In the paediatric set-
ting, the use of ultrasound has grown in response to the
need to optimise resources, reduce diagnostic times,
and improve clinical decision-making. Despite this
growth, the integration of POCUS remains limited
and disparate in Spain, partly due to lack of definition
by the medical training programmes. Neither the offi-
cial paediatric speciality programme (3) nor the White
Paper on Paediatric Specialities (4) establish clear cri-
teria for ultrasound training. Order SND/454/2025,
of 9 May 2025, contains the update of the diagnos-
tic procedures included in the common portfolio of
primary care (PC) services of the Spanish National
Health System (5). It includes ultrasound as one of
the diagnostic procedures with access from this level
of care. If this Order is effectively implemented, to-
gether with the incorporation of other diagnostic tests,
it would represent a genuine transformation of public
PC in Spain, increasing decision-making capacity and
improving satisfaction among both the professionals
and patients (6). Over the last decade, different pae-
diatric scientific societies in Spain (SEPEAP, AEPap,
SEUP, among others) have promoted the creation of
working groups focused on the diffusion, teaching and

research of ultrasound (7). However, the management
and interpretation of POCUS is not easy to acquire.
A study conducted in 2019 among emergency room
residents showed that those who had performed more
than 300 ultrasound examinations had greater diag-
nostic reliability than those who had performed fewer
explorations (8). Nevertheless, the minimum number
of examinations required to achieve an adequate level
of competence has not been clearly established (9,10).
On the other hand, a meta-analysis published in 2017
concluded that ultrasound can be integrated into the
training of young physicians, though further research
is needed to assess its efficacy and relevance (11). To
date, the existing studies (12-18) have provided a par-
tial view of the use of ultrasound in paediatrics, without
elaborating on the real obstacles faced by professionals
for its clinical implementation. This study seeks to fill
this gap by performing, in real time, the first large-scale
multi-course survey in Spain aimed at physicians with
a preferential dedication to paediatric care who have
participated in training courses in ultrasound, in face-
to-face format, organized by different scientific socie-
ties. The primary objective was to describe the degree
of current use of ultrasound in paediatrics; to identify
the main training, organisational and institutional bar-
riers that make it difficult to incorporate the technique
into clinical practice; and to provide relevant evidence
to guide future decisions in education and healthcare,
especially in the context of recent regulatory changes.

Methodology

A cross-sectional, descriptive, observational study
was conducted based on an anonymous survey of phy-
sicians with preferential dedication to paediatric care
who participated in any of the four ultrasound courses
organised by three scientific societies between March
and April 2025: two from the Spanish Society of Non-
hospital Paediatrics and Primary Care (SEPEAP);
one from the Spanish Society of Primary Care Pae-
diatrics (AEPap); and one from the Spanish Society
of Ultrasound (SEECO). The survey was developed
by the authors from models used in previous clinical
ultrasound studies in primary care and paediatric set-
tings (13-16). The study questionnaire consisted of



THE ULTRASOUND JOURNAL 2026; VOL. 18: 18403 DOI: 10.5826/TUJ.2026.18403

30 closed, semi-structured questions designed to ex-
plore demographic aspects, level of training, frequency
and areas of use of ultrasound, perception of useful-
ness, barriers to implementation, and attitudes toward
training. The questionnaire was administered in digital
format (Google Forms®) and was anonymously and
voluntarily completed by the participants immediately
before the start of each in-person course, in a con-
trolled environment and without external incentives.
This procedure allowed for the collection of initial per-
ceptions not influenced by training content, ensuring
the spontaneity of the responses and greater validity
of the reported perceptions. Data were collected during
the development of the courses and then exported to
Microsoft Excel® for cleaning and statistical analysis.
Descriptive statistics were used, expressing categori-
cal variables as absolute frequencies and percentages,
and quantitative variables, where applicable, as the
mean and range or standard deviation. No inferential
or multivariate analyses were performed, given the ex-
ploratory and descriptive nature of the study. Incom-
plete and duplicate responses were removed. The study
was conducted in accordance with the principles of the
Declaration of Helsinki and did not require formal
ethical approval due to its anonymous, observational,
and non-interventional nature.

Results

A total of 126 physicians were interviewed,
the characteristics of whom are detailed in Table 1.
In general, they were young pediatricians, mostly
women, working in urban centers (77.4%). A total
of 97.6% were pediatricians, and 2.4% were family
doctors. Approximately half of the participants re-
ported having worked as specialists in pediatrics for
more than 10 years. The most represented region was
Madrid, with 46 participants, followed by Extrema-
dura and Andalusia. The majority (66.4%) worked in
PC; 19.2% in hospital care only; and 14.2% in both
settings. As seen in Tables 2 and 3, a high percent-
age of the pediatricians (86.5%) had access to ultra-
sound at their center, but only half of them regularly
made use of the technique, due to the existence of a
number of barriers. A total of 55.7% indicated that

Table 1. Participant data. N=126.

Gender, % Female 80.2%
Male 19.0%
Prefer not to say 0.8%
Age, years <35 42.1%
36-45 19.8%
46-55 20.6%
>56 17.5%
Specialty, % Pediatrics 97.6%
Family medicine 2.4%
Autonomous Andalusia 14
Community, n. Aragén
Asturias
Canary Islands
Castilla-Leén 15
Castilla la Mancha 8
Catalonia
Valencian Community 2
Extremadura 15
Galicia 3
Madrid 46
Navarre 3
Basque Country 3
Rioja 2
Workplace, % Urban 77.4%
Semi-urban 17.7%
Rural 4.9%
Care level, %. Primary Care 66.4%
Hospital Care 19.2%
Both 14.4%
Table 2. Availability and use of ultrasound.
N Yes No Others
Availability of 126 | 86.5% | 13.5% -
ultrasound equipment
in the work center
Use in the workplace | 126 | 44.4% | 18.3% | 27.8%.
Yes, with
request in
radiology
There are limitations to | 124 | 55.6% | 44.4% -
the use of ultrasound at
your center.
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there were no restrictions in terms of access to the
equipment, while 44.3% did report such restrictions.
Among those who used ultrasound, almost half did so
several times a month and a third did so several times
aweek. Figure 1 shows the main areas of use, particu-
larly pulmonary ultrasound, followed by abdominal
and cervical ultrasound. To a lesser extent, transfon-
tanelle brain ultrasound and musculoskeletal and skin
ultrasound were also used. It should be noted that
16.6% of those surveyed performed echocardiog-
raphy. According to Table 4, a total of 48% of the
participants had attended 1 to 3 general ultrasound
training programs; 16% had attended 4 to 6; and 36%
had not attended any. With regard to specific training
in pediatric ultrasound, the percentages were 54.0%,
13.7%, and 26.6%, respectively. The main reasons for
attending these trainings were: learning the tech-
nique (46.0%), reinforcing knowledge (28.5%), need
for clinical practice (16.6%), and achieving healthcare

Table 3. Frequency of use of ultrasound, if it has been answered
that it is used. N=99.

Daily 11.1%
Several times a week 33.3%
Several times a month 41.4%
Rarely 14.1%

autonomy (14.2%). The reported level of experience
was mostly basic (54.8%), while only 1.5% reported
having advanced experience, and 13.5% intermediate-
level experience. Ultrasound training was to be con-
sidered important by 95% of the respondents, and
100% thought that pediatricians should have access
to ultrasound in their workplace. Almost half re-
ported that their goal in training was to incorporate
the technique into daily clinical practice; others re-
ported reasons of safety (22.4%) or diagnostic accu-
racy (20%). Ninety percent were of the opinion that
ultrasound contributes to the optimization of health-
care resources, and 78.6% considered that it shortens
case-resolution time. Only 0.8% felt that it did not
improve the efficiency of the system, and 1.5% con-
sidered that it did not reduce the resolution times.
According to the respondents, the main benefit of
performing ultrasound is that it increases the case-
resolution capacity (60.8%), followed at a distance by
reducing diagnostic uncertainty (27.2%). Research
and publications (1.6%) were mentioned in very few
cases. In addition, 68.8% considered that the use of
ultrasound improves competitiveness in the labor
market, while 28.8% were somewhat in agreement
with this opinion, and 2.4% did not agree. A relevant
issue is training in ultrasound as a resident intern
physician (MIR) in the specialty of pediatrics and

Lung uttrasound | << (70)

Abdominal uttrasound | /3.4 (46)

Cervical uttrasound | :o© (42)

Transfontanelar brain ultrasound _ 28.3 (30)

Musculoskeletal ultrasound _ 27.4 (29)

Echocardiography _ 19.8 (20)

skin uttrasound ||| | | 132 1)
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Figure 1. Areas of use of ultrasound. Percentage (N). N=106.
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Table 4. Survey on aspects of ultrasound in pediatrics.

How many general ultrasound trainings | N=125 None 36%
have you completed? 1-3 48%
4-6 16%
How many pediatric ultrasound N=124 None 26.6%
trainings have you completed? 1-3 54.0%
46 13.7%
More than 6 5.7%
Level of experience in ultrasound. N=126 None 30.2%
Basic 54.8%
Intermediate 13.5%
Advanced 1.5%
Do you consider ultrasound training to | N=125 Strongly agree 95.2%
be important for pediatricians? Somewhat agree 4.8%
Somewhat disagree -
Disagree
Do you think pediatricians should have | N=126 Yes 100%
access to ultrasound in their workplace? No 0%
What do you expect to achieve at the N=125 Incorporate it into my daily clinical practice. 49.6%
end of training? Improve diagnostic accuracy. 20%
Safety. 22.4%
Others 8%
Does ultrasound contribute to the N=125 Yes 90.4%
optimization of healthcare resources? No 9.6%
Does it reduce case resolution time? N=126 Strongly agree 78.6%
Somewhat agree 19.8%
Somewhat disagree 1.6%
What is the most important benefit of | N=125 Becoming more autonomous 10.4%
training and using ultrasound? Becoming more resolute 60.8%
Reducing diagnostic uncertainty 27.2%
Other (research, cost-effectiveness) 1.6%
Does it make you more competitive in | N=125 Strongly agree 68.8%
the job market? Somewhat agree 28.8%
Disagree 2.4%
Do you think ultrasound should be N=125 Strongly agree 96.8%
included in resident training? Somewhat agree 3.2%
Disagree -
How much time should be dedicated to | N=125 0-1 month 12%
ultrasound training in residents? 2-4 months 32%
>4 months 12%
Depends on the subspecialties 44%
How would you rate the importance of | N=126 Essential 76.2%
ultrasound for the future? Important but not essential 23.8%
Not relevant -
Do you think that ultrasound in N=125 Always 8.8%
pediatrics should be supervised by Only in complex cases 86.4%
radiology? Never 0.8%
Not sure 4%
What emerging ultrasound-related N=124 Portable ultrasound 58.5%
technology do you find most Artificial intelligence applied to ultrasound 35.7%
promising? Tele-ultrasound 4.8%
All 0.8%
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its specific areas: A total of 96.8% of the participants
considered that it should be included in the training
program, while 3.2% were somewhat in agreement
with this opinion, and none disagreed. With regard
to the ideal duration of training, 32% considered
2-4 months to be adequate, 44% considered that it
should vary depending on the subspecialty, and 12%
favored both a duration of 0-1 month and a duration
of over four months. As regards the future of ultra-
sound in pediatrics, 76.2% considered that it will be
an essential tool, while 23.8% reported that it will be
important, but not essential. With regard to the role
of radiologists, the vast majority (86.4%) considered
that radiological supervision is only required in com-
plex cases; 8.8% thought that supervision should be
constant; and 4% did not know. Among the emerging
technologies of greatest interest, portable ultrasound
was the most widely mentioned tool (58.5%), fol-
lowed by artificial intelligence (35.7%) and, to a lesser
extent, tele-ultrasound (4.8%). Finally, the main bar-
riers faced by pediatricians wishing to incorporate
ultrasound into their clinical practice (Figure 2)
were a lack of time (75.4%) and a lack of training
(71.4%). Other reported difficulties were a shortage
of equipment (47.3%), lack of protocols (23.8%),
lack of institutional support (22.2%), the presence
of other specialists in charge (9.5%), associated costs
(7.9%) and, to a lesser extent, professional demotiva-
tion (0.8%).

Discussion

Ultrasound is a valuable and increasingly used
tool for supporting clinical diagnoses in pediatrics,
particularly because of its safety, the absence of ion-
ising radiation, and its usefulness in examining un-
cooperative patients (crying, irritability, etc.) (12).
Moreover, in children it affords excellent resolution,
thanks to their smaller body size and the low amount
of subcutaneous fat (12). The use of ultrasound in PC
is justified because, together with the patient history
and physical examination, it increases the case resolu-
tion capacity, improves reliability and diagnostic per-
formance, helps guide the therapeutic approach, and
optimizes healthcare system resource utilization by re-
ducing the waiting lists. Ultrasound also has a favora-
ble cost-effectiveness ratio, as it prevents unnecessary
consultations with other specialists and reduces delays
for pediatric patients and their families (1). The pre-
sent study aims to offer a view of the use of ultrasound
by physicians caring for the pediatric population. Al-
though most of the respondents reported having access
to ultrasound equipment, less than half of them used
the technique, due to the existence of various barri-
ers, including lack of time and lack of specific training.
Only 1.5% reported an advanced level of experience
with ultrasound. However, more than 95% considered
training in this field to be a very important aspect for
pediatricians. This and other studies have shown the

Lack oftime [N /5.4 (95)

Lackof training N 1.4 (90)

Shortage of ultrasound machines | NNNNNNININGEGEE /3.7 (55)

Absence of standardized
protocols

I 3.8 (30)

Insufficient institutional support | R °2.2 (238)

Other specialistsincharge [N 9.5 (12)

Associated costs N 7.9 (10)

0

40 60 80

Figure 2. Main barriers to the implementation of ultrasound in clinical practice. Percentage (N).

N=126.
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use of ultrasound by pediatricians to remain a minor-
ity practice. According to a survey conducted in 2018,
involving 273 participants, although 47% had received
training in ultrasound, only 18% used the technique in
their daily practice (13). In another study conducted
in 2023 and based on 182 questionnaires on pulmo-
nary ultrasound, 67.6% of the professionals stated
that they had ultrasound available at their center, but
53.7% did not use it (14). Similar results have been
observed in studies conducted in Canada (15). Thus,
despite its usefulness, ultrasound remains a tool of
limited use in pediatrics (16), except in specific cent-
ers - particularly in the United States (17,18). Train-
ing in this area is considered essential, including the
online modality, which has been shown to be of inter-
est and cost-effective (19,20). Regarding the relevant
aspects of our study, the survey was anonymous and
was completed in person immediately before the start
of each course. This allowed us to collect the percep-
tions of the participants with no influence of the train-
ing content. In addition, the study included a large
sample of paediatricians attending sessions of different
scientific societies. Common barriers for the imple-
mentation of ultrasound were identified, mainly a lack
of time and training. In addition to the training and
organisational barriers noted by respondents, it is im-
portant to consider other institutional factors that may
hinder the expansion of POCUS use in paediatrics.
These include the possible perception of professional
intrusion by radiology departments, who could view
ultrasound performed by non-radiologists as an inva-
sion of competence (21). The perception of overlap-
ping competence, the lack of shared protocols, and the
absence of formal collaboration mechanisms can lead
to tensions that hinder access to equipment or profes-
sional autonomy in the use of this tool. Although in
our survey most paediatricians (84.6%) felt that super-
vision by the radiology department is only necessary
in complex cases, and only 8% considered that such
supervision should be constant, it is important to rec-
ognise that beyond individual obstacles such as time
or training, there are also structural barriers that need
to be addressed to ensure effective and safe integration
of POCUS in paediatric practice. This study has some
limitations that should be considered when interpret-
ing the results. First, there is a potential selection bias,

since the participants attended a point-of-care pae-
diatric ultrasound course, which may overestimate
both the interest and the degree of actual use of the
technique in paediatric practice. However, the ques-
tions asked focused on the status of ultrasound use in
their workplace rather than on personal perceptions
or motivations. Second, the sample is not completely
representative of all paediatricians in Spain, and the
findings therefore cannot be generalised to the entire
professional population. Finally, the cross-sectional
design of the study prevents establishing causal rela-
tionships between variables. Despite the limitations
of the study, the results provide an updated view of
the use of POCUS in paediatrics in Spain. Although
most respondents have the necessary equipment in
their centres, less than half of them use it regularly.
The main barriers mentioned are lack of time, practical
training, institutional support and organisational sup-
port. However, almost all the professionals recognise
the usefulness of this technique in paediatric care and
consider that it should be incorporated into special-
ised training, although their reported level of experi-
ence was mostly basic (22, 23). In this scenario, the
recent Order SND/454/2025, which incorporates ul-
trasound as an accessible procedure in PC, represents
a key regulatory opportunity to drive its implementa-
tion (6). In order for the implementation of POCUS
to have a real impact on the paediatric setting, struc-
tured training measures and a clear institutional com-
mitment will be necessary. This study may help guide
future decisions in the areas of education, health care
and professional policy.

Conclusions

The implementation of paediatric clinical ultra-
sound in Spain remains limited, despite widespread
recognition of its diagnostic and training value. Most
of the surveyed paediatricians consider it essential to
include ultrasound training in the specialisation cur-
riculum. Overcoming current barriers, mainly lack of
time, training, and institutional support, will require
coordinated strategies among scientific societies, uni-
versities, and health authorities. The recent inclusion
of ultrasound in the primary care services portfolio
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represents an opportunity to promote its real integra-
tion into daily paediatric practice.
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