
Targeted Neonatal Echocardiography
Services
Need for Standardized Training and Quality Assurance

he care of the critically ill neonate with cardiovascular
impairment may be challenging. Use of clinical judgment
alone to define the nature of the disease process can lead to

incorrect assumptions or inappropriate therapeutic interventions.

Emer Finan, MB, BCh, BAO, Arvind Sehgal, MBBS, Afif El Khuffash, MD, FRCPC, DCE,
Patrick J. McNamara, MB, BCh, BAO, MSc, MRCPCH

Received December 12, 2013, from Mount Sinai
Hospital, Toronto, Ontario, Canada (E.F.);
Monash Medical Center, Melbourne, Victoria,
Australia (A.S.); Rotunda Hospital, Dublin, 
Ireland (A.E.K.); Hospital for Sick Children,
Toronto, Ontario, Canada (P.J.M.); and Depart-
ments of Pediatrics (E.F., P.J.M.) and Physiology
(P.J.M.), University of Toronto, Toronto, Ontario,
Canada. Revision requested January 19, 2014.
Revised manuscript accepted for publication 
January 21, 2014.

Address correspondence to Patrick J 
McNamara, MB, BCh, BAO, MSc, MRCPCH,
Hospital for Sick Children, 555 University Ave,
Toronto, ON M5G 1X8, Canada.

E-mail: patrick.mcnamara@sickkids.ca

Abbreviations

NICU, neonatal intensive care unit
T

©2014 by the American Institute of Ultrasound in Medicine | J Ultrasound Med 2014; 33:1833–1841 | 0278-4297 | www.aium.org

ORIGINAL RESEARCH

Objectives—Targeted neonatal echocardiography refers to a focused assessment of
myocardial performance and hemodynamics directed by a specific clinical question. 
It has become the standard of care in many parts of the world, but practice is variable,
and there has been a lack of standardized training and evaluation to date. Targeted
neonatal echocardiography was first introduced to Canada in 2006. The purpose of this
study was to examine the characteristics of targeted neonatal echocardiography practice
and training methods in Canadian neonatal intensive care units (NICUs).

Methods—A total of 142 Canadian neonatologists were invited to participate in an
online survey, which was conducted in September 2010. The survey consisted of ques-
tions related to the availability of targeted neonatal echocardiography, clinical indica-
tions, benefits and risks, and training methods.

Results—The overall survey response rate was 65%. Forty-eight respondents (34%)
indicated that targeted neonatal echocardiography was available in their units, and the
program was introduced within the preceding 1 to 5 years. In centers where it was
unavailable, lack of on-site echocardiography expertise was cited as the major barrier to
implementation. The most common indications for targeted neonatal echocardiogra-
phy included evaluation of a hemodynamically significant ductus arteriosus, systemic or
pulmonary blood flow, and response to cardiovascular treatments. Only 27% of respon-
dents, working in centers where targeted neonatal echocardiography existed, actually
performed the studies themselves; most individuals completed 11 to 20 studies per
month. Almost half of the respondents said that training was available in their institu-
tions, but methods of training and evaluation were inconsistent. Eighty-seven percent
of respondents reported no formalized process for assessment of ongoing competency
after the initial training period.

Conclusions—Targeted neonatal echocardiography is becoming more widely available
and is gaining acceptance in Canadian NICUs. Although training is provided in many
institutions, the process is not well established, and formal evaluation is rarely per-
formed. This study emphasizes the need for development of standards for formalized
training, evaluation, and quality assurance. 
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Historically, cardiovascular assessment and monitoring
within the neonatal intensive care unit (NICU) comprised
measurement of blood pressure and other poorly validated
clinical signs, such as the heart rate and capillary refill time.1

Within the immediate postnatal period, it is also difficult
to determine whether hemodynamic instability is a result
of intracardiac and extracardiac shunting, alterations in sys-
temic and pulmonary vascular resistance, or a develop-
mentally immature myocardium.2

Targeted neonatal echocardiography is the term used
to describe “the bedside use of echocardiography to lon-
gitudinally assess myocardial function, systemic and pul-
monary blood flow, intracardiac and extracardiac shunts,
organ blood flow, and tissue perfusion.”1 Targeted neona-
tal echocardiography is usually performed by a neonatolo-
gist, is directed by a specific clinical question, and may
provide hemodynamic information that either comple-
ments clinical findings or provides novel physiologic
insights. The availability of real-time physiologic data is
thought to help the attending physician provide more
focused and targeted cardiovascular care. Targeted neona-
tal echocardiography has now become the standard of care
within many NICUs throughout the world, and there is
increasing evidence of its benefit to neonates.3–6

Although there is increasing awareness of the urgent
need to train neonatologists, formalized training opportu-
nities are limited. Moreover, there has been a lack of stan-
dardization of training and evaluation both on completion
of training and as a measure of ongoing competency. 
Targeted neonatal echocardiography was first introduced
to Canada in 2006 at a single site (Hospital for Sick 
Children), and the practice has spread to other centers.
The service was introduced on the basis of the need to
have enhanced access to real-time and longitudinal
hemodynamic information to guide cardiovascular
decision making. The clinical and training components
of the service were operated exclusively within the Depart-
ment of Neonatology. The purpose of this study was to
characterize the extent of dissemination of targeted neona-
tal echocardiography practice in Canada, examine clinical
indications for use, and determine the extent of training
offered and quality assurance mechanisms. 

Materials and Methods

All Canadian neonatologists (n = 142) were invited to
participate in an online survey in September 2010, before
publication of the 2011 expert consensus statement on the
use of targeted neonatal echocardiography in the NICU.7

The e-mail addresses of all neonatologists practicing in
Canada were obtained through the Canadian Paediatric
Society and Canadian Neonatal Network directories. 
A letter of invitation was sent to the division head at each
neonatal site, requesting permission to disseminate the
study survey to all neonatologists at their center. An initial
e-mail was sent to all neonatologists, introducing the study
and inviting them to take part. The survey questionnaire
link was made available in the body of the e-mail, and con-
sent was implied by participation in the survey. Physician
and site identifiers were kept confidential throughout the
data collection, analysis, and presentation of results. The
survey was kept open for 4 weeks, and weekly reminders
were sent. In addition to collecting information from indi-
vidual neonatologists, site-specific data were collected from
lead neonatologists at 8 major neonatal centers across
Canada. No financial incentives or rewards were offered
for taking part in the survey. Institutional Research Ethics
Board approval was obtained.

Survey Tool
A 43-item questionnaire (Appendix) was designed to cap-
ture information related to the availability of targeted
neonatal echocardiography, clinical indications for its use,
and methods of training and evaluation. The content was
modified after receiving feedback from 2 neonatologists
with expertise in targeted neonatal echocardiography. 
A pilot survey was completed by 2 fellows and 2 attending
neonatologists at another NICU to assess content validity,
ease of completion, and interest among responders. 
The survey was then further modified to incorporate
these suggestions and uploaded to an online survey tool
(www.surveymonkey.com) for dissemination.

Sample Size and Analysis
A total of 142 practicing neonatologists were identified
from the aforementioned physician directories. Our goal
was to recruit at least 60% (n = 85) to ensure a represen-
tative sample size. Descriptive statistics were used to pres-
ent the data.

Results

The overall survey response rate was 65% (n = 93 neona-
tologists). Most respondents worked in units serving both
inborn and outborn neonates with an average range of
deliveries annually between 2000 and 6000. The respon-
dents had varying levels of experience, with 39% having
less than 10 years, 26% having 10 to 20 years, and 36% hav-
ing greater than 20 years of experience as a neonatologist. 
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Echocardiography Services
Thirty-four percent of respondents indicated that they had
access to targeted neonatal echocardiography in their units,
and in most cases (71%), the service was introduced within
the preceding 1 to 5 years. In the remainder of units where
targeted neonatal echocardiography was available, it had
been introduced within the preceding year. Where it was
not available, 80% of individuals reported an interest in
introducing this service; however, lack of expertise in echo -
cardiography among the neonatologists was the major
barrier to implementation (53%). Other factors reported
were ready access to pediatric echocardiography labora-
tory services, which obviated the need for a targeted
neonatal echocardiography service, the cost-prohibitive
nature of the equipment, and an opinion that there is
insufficient evidence of the benefits of targeted neonatal
echocardiography.

More than 60% of respondents reported having access
to on-site pediatric echocardiography laboratory services.
More than 70% of these respondents reported access to
evening and weekend service. Urgent studies were usually
reported within 6 hours of completion (62%). The official
report for nonurgent scans took between 24 and 72 hours,
which was a major concern for respondents. Data were not
available, however, on informal methods of reporting, such
as verbal reports. 

Targeted Neonatal Echocardiography Services
The main factor influencing the decision to introduce tar-
geted neonatal echocardiography to the NICU was the
need to have timely and longitudinal echocardiographi-
cally derived hemodynamic information to guide cardio-
vascular therapy. Other reasons cited included concern
regarding the extent of the hemodynamic information pro-
vided by traditional echocardiographic studies and litera-
ture suggesting improved short-term clinical outcomes
with targeted neonatal echocardiography use (Figure 1).
The most commonly reported indications for targeted
neonatal echocardiography included evaluation of pul-
monary and systemic hemodynamics, assessment of a
hemodynamically significant ductus arteriosus, and evalu-
ation of the response to therapy (Figure 2). Fifty-nine per-
cent of respondents reported that a comprehensive
pediatric cardiology anatomic scan was always performed
before a targeted neonatal echocardiographic evaluation
was requested. Only 11 respondents (7.7%) actually
performed and interpreted targeted neonatal echocardio-
graphy studies themselves. This equates to 27% of
neonatologists at centers where a targeted neonatal
echocardiography program was in place. Of these, most
specialists in targeted neonatal echocardiography (60%)
performed, on average, 11 to 20 echocardiographic exam-
inations per month. Most (74%) had access to a dedicated
echocardiography machine within the NICU. Images were
most commonly archived in the NICU on the machine
itself (58%) or a dedicated computer with sufficient hard
drive space (48%). Only 10% of centers reported perma-
nent archiving to the pediatric echocardiography labora-

J Ultrasound Med 2014; 33:1833–1841 1835

Finan et al—Targeted Neonatal Echocardiography Services

Figure 1. Factors influencing the decision to introduce targeted neona-

tal echocardiography at centers where the practice has been adopted.

A indicates literature suggested it contributes to improved patient out-

comes; B, worked in units where targeted neonatal echocardiography

was routinely practiced; C, pediatric cardiology services were not read-

ily accessible; D, hemodynamic information was not readily available on

routine echocardiography; and E, need to integrate clinical and targeted

neonatal echocardiographically derived hemodynamic data.

Figure 2. Common indications for targeted neonatal echocardiography.

AC indicates acute collapse; PDA, patent ductus arteriosus; PE,

pericardial effusion; PHD, pulmonary hemodynamics; Rx, treatment

response after targeted neonatal echocardiography; and SBF, systemic

blood flow.



tory archive on a hospital-based server. The most common
method of reporting was a structured note in the electronic
or paper health record. Sixteen respondents stated that
they used targeted neonatal echocardiography as a com-
ponent of their clinical research programs. Only 3 respon-
dents reported its use for basic/translational research.

Targeted Neonatal Echocardiography Training
Just less than half of respondents reported that some form
of targeted neonatal echocardiography teaching/training
program was offered at their institutions for staff neona-
tologists and neonatal fellows. The composition of the
training programs was highly variable between centers and
consisted of a mixture of formal and self-directed learning
(Table 1). The teaching was directed by neonatologists,
cardiologists, and sonographers. Although there was no
formal curriculum, in general, 2 to 5 hours per week of
teaching was consistently provided in most centers. The
duration of the training period was highly variable, rang-
ing from less than 8 weeks (14%) in some centers to more
than 16 weeks (29%). 

Targeted Neonatal Echocardiography Skill Evaluation
There is no formal accredited evaluation method in
Canada. For centers offering targeted neonatal echocar-
diography training, respondents reported the provision of
a local certificate of successful completion of training, a cer-
tificate of attendance, or a letter outlining activities com-
pleted in the program. Only 6 respondents reported a
formal process of evaluation on completion of training; the
most common method was assessment of a logbook (n =
3). The logbook-based evaluation was highly variable, with
the number of studies ranging from less than 25 to 100.
Most respondents (87%) reported no assessment of ongo-
ing competency after completion of initial training. In cen-
ters where an assessment process existed, it typically was
ad hoc, took place annually, and involved assessment of a
logbook. The number of mandatory studies per year
required to maintain competency varied from 10 to 50.

To further validate our data, we requested site-specific
data from lead neonatologists at 8 major centers in Canada.
Four centers reported access to a neonatology-led targeted
neonatal echocardiography service, with 5 centers having
a dedicated echocardiography machine in the NICU. Most
(n = 6) reported onsite access to pediatric cardiology serv-
ices; however, 24/7 access was only available in 4 centers.
Only 2 sites had a dedicated targeted neonatal echocar-
diography training program, which was led by targeted
neonatal echocardiography specialists in collaboration
with pediatric echocardiography staff. 

Discussion

This survey demonstrates that targeted neonatal echocar-
dio graphy is recognized by most Canadian neonatologists
as a priority for clinical care; however, the approach to
training is not well standardized, and the infrastructure 
to support targeted neonatal echocardiography programs
is limited. The evolution of targeted neonatal echocardio-
graphy as a component of neonatal intensive care has
occurred in response to the need for timely and longitudi-
nal hemodynamic information, which is due in part to the
lack of reliable clinical markers of hemodynamic instability.
Many neonatologists reported that the information pro-
vided on routine echocardiograms obtained by a pediatric
echocardiography laboratory service was sometimes not
useful for day-to-day hemodynamic management. Delays
in obtaining echocardiographic results, which extended up
to 72 hours in some situations, do not align with the needs
of the neonatal intensivist. These issues, in association with
increasing evidence of the benefits of point-of-care
echocardiography and growing endorsement by pediatric
bodies worldwide, have led to an increased demand for
training in this skill. It is imperative, however, that the use
of targeted neonatal echocardiography is closely regulated,
and standards for practice and training are established
before mass dissemination of this tool.

Clinical Impact of Targeted Neonatal Echocardiography
There is growing evidence of the value of targeted neona-
tal echocardiography in aiding diagnosis and guiding
hemodynamic therapy in the NICU. Carmo et al8 showed
the benefit of serial echocardiography in directing the dura-
tion of indomethacin treatment in infants with a patent
ductus arteriosus. There is increased evidence of the use
of targeted neonatal echocardiography as an aid to earlier
diagnosis and enhanced treatment of infants with persist-
ent pulmonary hypertension.6 Jain et al4,5 showed the ben-
efits of targeted neonatal echocardiography in preventing
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Table 1. Targeted Neonatal Echocardiography Training Methods

Educational Modality %

Didactic component 80

Hands-on component 100

Logbook 55

Teaching aids (online tools, DVDs) 70

Pediatric echocardiography laboratory rotation 50

Program taught by neonatology staff 30

Joint neonatology–pediatric cardiology program 40



postoperative cardiorespiratory instability following patent
ductus arteriosus ligation and in aiding in the confirmation
of central line placement. Neonatologists who wish to
develop expertise in targeted neonatal echocardiography
must undergo formalized and structured training and eval-
uation to ensure competency. Specifically, it is imperative
they are able to obtain high-quality images and have the
necessary knowledge of cardiovascular physiology and
therapeutics to ensure that their medical recommenda-
tions are rational and scientifically valid.

A major concern regarding the application of targeted
neonatal echocardiography in the setting of a neonate with
hemodynamic instability is the fact that a small proportion
of these neonates may represent undiagnosed congenital
heart disease.7 There is also the potential that, in the hands
of an inexperienced operator, the use of targeted neonatal
echocardiography could result in the generation of diag-
noses that are aberrant from the clinical picture, leading
the clinician to institute inappropriate therapies.9 These
issues further emphasize the need for close collaboration
between neonatologists performing these evaluations and
a pediatric cardiologist or echocardiography laboratory
and, wherever possible, integration of aspects of the tar-
geted neonatal echocardiography service within the infra-
structure of a pediatric echocardiography laboratory.
These steps will facilitate enhanced quality assurance and
improved efficiency and may cultivate interdisciplinary
research initiatives. 

Standards for Clinical Practice and Training
The need for standardization of training and quality assur-
ance is recognized by neonatologists with expertise in the
field.3 In Australasia establishment of the Certificate of Cli-
nician-Performed Ultrasound was the first step toward a
structured curriculum and an enhanced training program
with formal evaluation.3 Recently, a writing group of the
American Society of Echocardiography in collaboration
with the European Association of Echocardiography and
the Association for European Paediatric Cardiologists was
convened to address issues related to the use of targeted
neonatal echocardiography, including indications for its
use and recommendations with regard to training and
accreditation.7 This group recommends that infants who
have suspected congenital heart disease or a cardiac
arrhythmia should always have an evaluation by a pediatric
cardiologist. In situations in which there is hemodynamic
instability and congenital heart disease is not suspected
clinically, a comprehensive echocardiographic examina-
tion should always be performed initially; although the
study may be performed by an individual trained in tar-

geted neonatal echocardiography, it is advised that it
should be reviewed by a pediatric cardiologist “within a
reasonable time period”.7 Recommended indications for
targeted neonatal echocardiography are similar to the com-
mon indications cited by respondents within our study and
include assessment of a suspected patent ductus arterio-
sus, myocardial dysfunction in perinatal asphyxia, and
determination of the etiology and assessment of the
response to therapy in neonatal hypotension.7 Targeted
neonatal echocardiography may also be useful for diagno-
sis of pericardial and pleural effusions, identification of
the catheter tip position following insertion of central lines,
and diagnosis of complications such as thrombosis or
infection.7

Standards for targeted neonatal echocardiography
training have also been developed based on published US
and European pediatric echocardiography guidelines.7,10,11

Development of “core” competency requires the comple-
tion of 4 to 6 months training in pediatric echocardiogra-
phy, enabling the performance of a minimum of 150
studies and the interpretation of a further 150 studies.7

A formal evaluation of image acquisition competency is
recommended on completion. “Advanced” training should
enable the independent performance and interpretation of
targeted neonatal echocardiography for the previously
mentioned indications. This training requires the per-
formance of a further 150 studies and the review of an
additional 150 studies, and on completion, the trainee
should be able to reliably exclude congenital heart disease.7

The suggested timeline for this training is again 4 to 6
months, but it is recommended that it take place mainly
within the setting of an NICU. On completion of advanced
training, it is recommended that trainees perform a mini-
mum of 100 targeted neonatal echocardiographic studies
per year to maintain competency.7 Although the training,
at first glance, may appear challenging, it will ensure that
trained individuals function at a high level and that excel-
lence in cardiovascular decision making is achieved. It will
also lay the platform for enhanced collaboration between
neonatologists and pediatric cardiologists.

This study highlights many issues related to training
and assessment of competency in the performance of tar-
geted neonatal echocardiography. Access to training is lim-
ited, and, where available, methods are inconsistent, with
only a very small proportion of respondents reporting a
formal assessment process on completion of training. For
centers that do incorporate assessment through a logbook
review, the required number of echocardiographic exami-
nations is highly variable, ranging from less than 25 to 100.
It must be acknowledged, however, that in the context of
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recent targeted neonatal echocardiography training rec-
ommendations, these numbers fall far short of even those
suggested to achieve core competency. It equally must be
recognized that the recommended number of echocar-
diographic studies is based on expert opinion and has not
been subjected to rigorous scientific scrutiny. As there are
likely to be individuals who reach competency after fewer
studies and others who require a greater volume of expo-
sure, a prospective evaluation of the training needs of the
targeted neonatal echocardiography specialist is worthy of
future consideration. Notably, within this study, only 2
respondents reported a process of ongoing competency
assessment. In cases in which such an assessment process
exists, the number of echocardiographic examinations
required for annual review ranges from 10 to 50, again
falling substantially short of the recommended 100 studies
necessary to maintain competency in this skill. 

Limitations
This study did not address the merits of, or potential harms
of, targeted neonatal echocardiographically guided practice.
Also, as with any survey, these data were self-reported and as
such may be open to respondent biases. To minimize indi-
vidual biases, we conducted a site-specific appraisal of 8
sites, as outlined above, which demonstrated that the data
were consistent with individual respondents.

Conclusions
Targeted neonatal echocardiography is becoming more
widely available and is gaining acceptance in Canadian
NICUs. Although training is provided in many institutions,
the process is not well established, with inconsistent train-
ing methods and a lack of formal evaluative processes. In
light of recent targeted neonatal echocardiography work-
ing group guidelines, this study highlights deficiencies in
current training methods and the need for formalized train-
ing and evaluation to maintain quality assurance.
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Use of Targeted Neonatal Echocardiography

1. Is targeted neonatal echocardiography performed by a neonatolo-

gist available in your unit? (If no, please go to question 31.)

■■ Yes 

■■ No  

2. If yes, how long has this service been provided in your unit? 

■■ <1 year

■■ 1–5 years

■■ 5–10 years

■■ >10 years

3. Do you have a dedicated echocardiographic machine for the NICU

or share with cardiology department? 

■■ Dedicated

■■ Shared

4. How are the echocardiograms acquired by the neonatologist

archived? (Check all that apply.)

■■ Archived in the unit on the machine

■■ Archived in the unit on storage hard drive

■■ Archived in cardiology department hard drive

■■ Archived as hard copy printouts

■■ Not archived

5. How are the echocardiograms acquired by the neonatologist

reported? (Check all that apply.)

■■ By neonatologists as a written note

■■ By neonatologists as an electronic report

■■ By cardiologists as a written note

■■ By cardiologists as an electronic report

6. If neonatologist-performed targeted neonatal echocardiography is

practiced in your NICU, what factors influenced your decision?

(Check all that apply.)

■■ Literature suggests it contributes to improved patient outcomes 

■■ Worked in units where it is routinely practiced

■■ Pediatric cardiology services not readily accessible

■■ Information available from pediatric cardiology echocardio-

grams not very useful for hemodynamics

■■ Prefer using echocardiographic information in conjunction with

clinical information to tailor appropriate therapy

7. What are the indications for which neonatologist-performed 

targeted neonatal echocardiography is done in your unit? 

(Check all that apply.)

■■ Evaluation of a hemodynamically significant ductus arteriosus

■■ Evaluation of systemic blood flow

■■ Evaluation of pulmonary hemodynamics

■■ Evaluation of response to therapy (eg, inotropes)

■■ Line position

■■ Sudden unexplained cardiorespiratory deterioration

8. The targeted neonatal echocardiographic report is useful for each of

the following:

■■ Determining whether a patent ductus arteriosus is hemodynam-

ically significant

■■ Assessment of systemic blood flow

■■ Facilitating choice of inotropes or other cardiovascular 

intervention (eg, volume) and assessing response to 

intervention

■■ Evaluation of pulmonary hemodynamics

■■ Facilitating whether to commence inhaled nitric oxide and

assessment of response to intervention

(continued)

Appendix
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Use of Targeted Neonatal Echocardiography

9. In terms of promptness and content of information provided by the

neonatologist-performed targeted neonatal echocardiography

service in your unit, it is best described as appropriate:

■■ 95%–100% of the time

■■ 70%–95% of the time

■■ 40%–70% of the time

■■ 10%–40% of the time

■■ <10% of the time

10. How long does it take to get a report on targeted neonatal 

echocardiography ?

■■ <6 hours

■■ 6–12 hours

■■ 12–24 hours

■■ 24–72 hours

■■ Not applicable

11. When a medical treatment decision is initiated on the basis of the

information obtained from neonatologist-performed functional

echocardiographic scan, how frequently is a pediatric cardiologic

scan required before treatment? 

■■ Always

■■ Most often

■■ Half the time

■■ Infrequently

■■ Never

12. Do you personally perform targeted neonatal echocardiography?

■■ Yes

■■ No

13. If the answer to question 12 was yes, how many targeted neonatal

echocardiographic studies do you perform every month? 

■■ <10

■■ 11–20

■■ >20

14. Do you use targeted neonatal echocardiography for research? 

■■ Yes

■■ No

15. If yes, what component of research is addressed? (Check all that

apply.)

■■ Basic/translational

■■ Clinical/patient-related research

Training

16. Which of the following best describes your training in targeted

neonatal echocardiography? (Check all that apply.)

■■ Taught by a trained neonatologist

■■ Self-directed learning

■■ Taught by sonographers

■■ Taught by pediatric cardiologists

■■ Attended formal course

■■ Used Web-based tools/books/educational CDs

■■ Not applicable

17. Is a targeted neonatal echocardiography teaching/training program

available at your institution? 

■■ Yes 

■■ No

18. If yes, to whom is this training offered? (Check all that apply.)

■■ Institution’s staff neonatologists

■■ Institution’s neonatal fellows

■■ Institution’s pediatric residents

■■ Institution’s general pediatricians

■■ Other members from interprofessional team (nursing, 

respiratory therapy)

■■ Trainees from outside institutions

19. Which of the following best describes how teaching is conducted?

(Check all that apply.)

■■ Didactic component

■■ Hands-on component

■■ Logbooks maintained

■■ Teaching aids (online teaching tools, CDs)

■■ Clinical rotation in echocardiography laboratory

■■ Program taught by neonatologists only

■■ Joint program taught by neonatologists and cardiologists

20. How many hours of echocardiography training are provided to each

student per week (including self-teaching)?

■■ <2 hours

■■ 2–5 hours

■■ >5 hours

21. What is the duration of the echocardiography training program?

■■ <8 weeks

■■ 8–12 weeks

■■ 12–16 weeks

■■ >16 weeks

Evaluation

22. What is provided to the trainee at the end of the program? 

■■ Certificate of attendance

■■ Letter outlining activities

■■ Certificate of successful completion of the program

23. Is there a formal assessment process at the end of training? 

■■ Yes 

■■ No

24. If yes, are trainees required to be successful in this assessment to

obtain certification/recognition of training? 

■■ Yes 

■■ No

25. What form does this assessment take? (Check all that apply.)

■■ Practical assessment (trainee observation in performance of

echocardiography)

■■ Written examination

■■ Multiple-choice questions

■■ Assessment of logbook

(continued)

Appendix (continued)
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Evaluation (continued)

26. If a logbook is used in the assessment process, how many 

echocardiograms must be available for review? 

■■ <25

■■ 25–50

■■ 51–75

■■ 76–100

■■ >100

27. After successful completion of training, is there a formalized process

for assessment of ongoing competency? 

■■ Yes 

■■ No

28. If yes, how often is this ongoing assessment completed? 

■■ Every year

■■ Every 2–3 years

■■ Every 4–5 years

■■ Every 6–10 years

29. What form does this assessment take? (Check all that apply.)

■■ Practical assessment (observation in performance of 

echocardiography)

■■ Written examination

■■ Multiple-choice questions

■■ Logbook

30. If a logbook is used in the assessment of ongoing competency, how

many echocardiograms must be performed per year? 

■■ <10

■■ 10–25

■■ 26–50

■■ >50

31. If targeted neonatal echocardiography performed by the neonatolo-

gist is not available in your unit, have you considered introducing it in

your NICU? 

■■ Yes

■■ No

32. If you have decided not to introduce neonatologist-performed 

functional echocardiography in the NICU, what factors influenced

your decision? (Check all that apply.)

■■ Functional echocardiography expertise not readily available 

■■ Not convinced this is a beneficial technology or impacts clinical

outcomes

■■ Colleagues not convinced this is a beneficial technology or

impacts clinical outcomes

■■ Readily accessible pediatric cardiology services obviate the

need for functional echocardiography

■■ Cost of the machine prohibitive

■■ Not adopted in peer units

■■ Concern about reduced revenues for cardiology department

■■ Rather rely on clinical information

Access to Services

33. How would you describe access to pediatric cardiology services at

your institution? 

■■ On-site

■■ Off-site but accessible

■■ Not accessible, necessitating patient referral

34. What pediatric cardiology services are provided at your institution?

(Check all that apply.)

■■ Daytime weekday services

■■ Evening weekday services

■■ Weekend services

■■ Service is off-site

35. Once a request has been made for an urgent echocardiogram from

pediatric cardiology services, what is the average time until the

echocardiography report is available? 

■■ <6 hours

■■ 6–12 hours

■■ 12–24 hours

■■ 24–72 hours

■■ Not applicable

36. Once a request has been made for a nonurgent echocardiogram

from pediatric cardiology services, what is the average time until the

echocardiography report is available? 

■■ <24 hours

■■ 24–72 hours

■■ 72 hours–7 days

■■ >7 days

■■ Not applicable

37. What is the average time taken for completion of a routine 

echocardiogram? 

■■ <30 minutes

■■ 30 minutes–1 hour

■■ 1–3 hours

■■ >3 hours

38. Who would most often perform these echocardiographic studies? 

■■ Sonographers

■■ Cardiology fellows/registrars

■■ Cardiologists

39. In terms of promptness and content of information provided by 

pediatric cardiology services in your unit, it is best described as

appropriate: 

■■ 95%–100% of the time

■■ 70%–95% of the time

■■ 40%–70% of the time

■■ 10%–40% of the time

■■ <10% of the time

(continued)
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40. The routine echocardiography report is useful for each of the 

following: 

■■ Determining whether a patient’s ductus arteriosus is 

hemodynamically significant

■■ Assessment of systemic blood flow

■■ Facilitating choice of cardiotropes or other cardiovascular 

interventions (eg, volume) and assessing response to intervention

■■ Evaluation of pulmonary haemodynamics

■■ Facilitating whether to commence inhaled nitric oxide and

assessment of response to intervention

41. How do you describe your experience as a neonatologist? 

■■ <10 years

■■ 10–20 years

■■ >20 years

42. Which of the following best describes your institution? 

■■ Inborn only

■■ Inborn and outborn

■■ Outborn only

43. How many deliveries occur per year at your institution? 

■■ <2000

■■ 2000–4000

■■ 4000–6000

■■ >6000
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