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1. About the Health Professions Regulatory Advisory Council (HPRAC)

The Health Professions Regulatory Advisory Council (HPRAC) is established under the Regulated Health
Professions Act, 1991 (RHPA), with a statutory duty to advise the Minister on health professions regulatory matters in
Ontario. This includes providing advice to the Minister on:







Whether unregulated health professions should be regulated;
Whether regulated health professions should no longer be regulated;
Amendments to the Regulated Health Professions Act (RHPA);
Amendments to a health profession’s Act or a regulation under any of those Acts;
Matters concerning the quality assurance programs and patient relations programs undertaken by health
colleges; and,
Any matter the Minister refers to HPRAC relating to the regulation of the health professions.

The Minister of Health and Long-Term Care relies on recommendations from HPRAC as an independent source of
evidence-informed advice in the formulation of policy in relation to health professional regulation in Ontario. In
providing its advice and preparing its recommendations, HPRAC is independent of the Minister of Health and LongTerm Care, the Ministry of Health and Long-Term Care, the regulated health colleges, regulated health professional
and provider associations, and stakeholders who have an interest in issues on which it provides advice. This ensures
that HPRAC is free from constraining alliances and conflict of interest, and is able to carry out its activities in a fair
and unbiased manner.
When considering health professions regulatory matters, HPRAC ascribes to the following overriding principles: 1








Meeting public expectations for improved access to high quality and safe care;
Supporting inter-professional care and optimizing the contribution of all health professionals;
Applying standards for the regulation of health professionals;
Ensuring a shared accountability agenda that encourages and values collaboration and trust;
Using resources efficiently;
Sustaining the health care system; and,
Maintaining self-regulation.

HPRAC presents its recommendations in a report to the Minister of Health and Long-Term Care for consideration.
This report is confidential until released by the Minister. As per the RHPA, HPRAC recommendations are advisory
only. The Minister is not bound to accept HPRAC’s advice. The release of an HPRAC report and any follow-up action
are at the discretion of the Minister. Should the minister choose to accept HPRAC’s advice, the Ministry of Health and
Long-Term Care is responsible for implementation based on the direction of the government.
Please visit www.hprac.org for more information about the HPRAC’s mandate and role.

1

Health Professions Regulatory Advisory Council. (2008). Critical links: transforming and supporting patient care. Toronto: Author. pp. 2-3.
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2. The Application of the Criteria
The following guidelines are intended to assist a profession in compiling its application. A new profession requesting
regulation under the RHPA will be assessed according to the following methodology. HPRAC will use a two part
assessment as the means by which it will decide whether to recommend a health profession for regulation. In the first
part of the assessment (primary criterion), HPRAC will determine whether the applicant meets the ‘risk of harm
threshold’ to be considered for regulation under the RHPA. This part is designed to ensure that the assessment
retains a focus on ‘risk of harm’. In the second part (secondary criteria), HPRAC will determine whether it should
recommend regulating a profession that it has determined to be posing a risk of harm to the public. The secondary
criteria also aim to assist in determining whether an application meets the overriding principles outlined in p. 1.
All proposals for regulating new professions under the RHPA will be assessed against the following criteria. Please
note that, as per the RHPA, HPRAC will assess a profession’s suitability for regulation only on the request of the
Minister of Health and Long-Term Care. In determining whether the primary and secondary criteria have been met,
HPRAC relies on relevant, verifiable evidence from applicants. 2 As such, it is incumbent upon the applicant to
present such evidence related to both the primary and secondary criteria outlined below. The HPRAC criteria for
regulating a new profession will be continuously updated to keep pace with the evolving health professions regulatory
and health system landscape in Ontario.
Primary Criterion:
The primary criterion assesses whether the health profession seeking regulation under the RHPA poses a risk of
harm to the health and safety of the public, and it is otherwise in the public interest that the particular profession be
regulated under the RHPA. The applicant must demonstrate with evidence that there is a risk of harm to the public.
As such, applicants from new professions seeking regulation under the RHPA must meet the risk of harm threshold.
In order to meet the risk of harm threshold, the applicants must meet all three conditions below and demonstrate with
relevant, verifiable evidence that:
 the profession is involved in duties, procedures, interventions and/or activities with the significant potential
for physical or mental harm to patients/clients, including instances where the profession delivers services
under direct or indirect supervision by another regulated or unregulated health professional;
 the profession is engaged in making decisions or judgment that can have a significant impact on
patients’/clients’ physical or mental health, including instances where the profession delivers services under
direct or indirect supervision by another regulated or unregulated health professional; and,
 there is a significant potential of risk of harm occurring within the professional duties and activities.
Applicants that meet the primary criterion with relevant, verifiable evidence will then be assessed on the extent to
which they meet the secondary criteria.

Please see Appendix A for a description of evidence. ‘Relevant evidence’ in this context means information that is able to make the existence
of any fact that is of consequence to the determination of decision or outcome more probable or less probable than it would be without the
evidence.

2
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Secondary Criteria:
Once the primary criteria are met with relevant, verifiable evidence, HPRAC will apply the secondary criteria to
measure the appropriateness of regulation under the RHPA. The secondary criteria:
 have equal weight;
 focus on the profession specific factors and assess whether regulation under the RHPA is, in fact, the most
appropriate and effective means to protect the public.;
 provide applicants with an understanding of where the requirements for statutory regulation lie, and in doing
so, give an indication of the issues with which HPRAC is concerned;
 are intended to identify other salient factors that need to be addressed to ascertain whether regulation under
the RHPA is in the public interest; and,
 are not intended to provide a barrier for a profession that meets the primary criteria to prevent regulation
under the RHPA.
HPRAC may not necessarily decide to recommend against regulation of a profession if its application does not satisfy
all the secondary criteria. However, HPRAC strongly recommends that applicants make every effort to provide all
relevant evidence to support their applications to allow the Advisory Council to make evidence-informed decisions.

Health Professions Regulatory Advisory Council
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3. The Criteria for Regulating a New Profession under the RHPA
To determine whether a health profession should be regulated under the RHPA, HPRAC will apply the primary and
secondary criteria outlined below. The primary criterion must be met in order to be considered for regulation under
the RHPA. If the applicant meets the primary criteria, it will then be assessed on the extent to which it meets the
secondary criteria. The secondary criteria will each have equal weight. The secondary criteria have been organized
by the following themes: professional autonomy; competency and scope of practice; mechanisms of regulation and
economic impact; and health system impact.

Primary Criterion

Primary Criterion: Risk of Harm
The fundamental principle with respect to health professional regulation under the RHPA is the protection of the public
from harm in the delivery of health care, premised on the fact that it is in the public interest to do so. As such, it is vital
to demonstrate that the health profession seeking regulation under the RHPA poses a risk of harm to the health and
safety of the public. The term risk of harm refers to actions where a substantial risk of physical or mental harm may
result from the practice of the profession. 3 This criterion is intended to provide a clear articulation of the degree of harm
posed by the profession to the health and safety of the public. In addressing the risk of harm in this context, the
applicant is asked to identify the risks associated with the practice of the profession concerned, as distinct from risks
inherent in the area of health care within which the profession operates.
Information required:
1. Provide a general description of services provided by the practitioners of the profession.
2. Specify and describe the diagnostic modalities employed by practitioners of the profession.
3. Specify areas of practice, diagnosis, treatment, interventions, modalities, and services:
a) Performed exclusively by practitioners of the profession;
b) Also performed by other regulated health professions;
c) Also performed by other unregulated health professions;
d) Performed in conjunction with other regulated health professions, with specific examples and information on
the following: Include references to, and copies of, scientific literature and other published information
 the nature and extent of any overlaps in practice with other health professions; and
 diagnostic and treatment modalities and services provided by the practitioners. Demonstrate how
they may differ from other health professions.
4. Specify which diagnoses/assessments, interventions, substances, treatment modalities, and services provided by
the profession entail a risk of harm to patients/clients. Include references to, and copies of, scientific literature and
The harm clause in the RHPA prohibits an individual from treating or advising someone about his/her health in circumstances in which it is
reasonable to assume that serious bodily harm may cause. The purpose is to capture dangerous actions that may not be specifically prohibited
by the controlled acts, particularly to capture unforeseeable risky activities. Referring to the 2006 HPRAC report entitled “Regulation of Health
professions in Ontario: New Directions at pp. 55-56, citing R. v. McCraw, [1990] 3S.C.R. 72, Steinecke notes that the word “bodily” replaces the
word “physical” in order to capture mental harm,” see Steinecke, R. (2010). A complete guide to the RHPA. Aurora: Canada Law Book,
11:20.30
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other published information.
5. Explain the extent to which public safety is at risk because the profession remains unregulated. In particular,
please respond to the following questions:
a) Explain the nature and severity of the risk of harm to patients/clients. Include references to, and copies of,
scientific literature and other published information.
b) Provide examples of patients/clients being harmed by a practitioner who performed services incompetently or
inappropriately. Include references to, and copies of, scientific literature and other published information.
c) Where possible, provide the rate and nature of complaints of harm received by professional associations and
related organizations in the past 10 years.
d) Describe any existing voluntary disciplinary or investigations process, including the outcomes of these
processes. Where possible, provide supporting documentation to illustrate these examples.
6. Explain the anticipated effect of regulation on the current risk of harm presented by the profession?
7. Where the profession is supervised by regulated and/or unregulated health professionals, what direct and indirect
mechanisms are in place to ensure the delivery of safe care, including quality of work performance?
8. What proportion of practitioners in the profession concerned performs duties without direct and indirect
supervision?
9. How do recent advances in treatment and technology contribute to potential risks of harm posed by the
profession?
10. Explain the profession’s experience with liability/insurance protection, including the current percentage of
practitioners of the profession who carry liability insurance coverage. What is the position of professional
associations and related organizations on this matter?
11. Describe any process undertaken to determine the public need for regulation and the response/results achieved.
12. What professional titles should be restricted to members of the profession? Why?
13. Identify any known circumstance(s) under which a member of the profession should be required to refer a person
to another health profession?
Note: Please make sure to include evidence to support your answers.

Health Professions Regulatory Advisory Council
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Secondary Criteria

Secondary Criteria
Criterion: Professional Autonomy
The central element of professional autonomy is the assurance that individual professionals have the freedom to
exercise their professional judgment in the care and treatment of their patients. This criterion is intended to assess the
degree to which the profession is able to exercise professional judgement autonomously in the delivery of care.
Information required:
1. To what extent do members of the profession practice autonomously?
2. Do some members of the profession enjoy greater autonomy than others? If so, describe the factors that most
influence a professional’s degree of autonomy?
3. What measures currently exist to ensure accountability of practitioners of the profession concerned?
4. Which particular methods, procedures, tasks or services, if any, are subject to a greater or lesser degree of
accountability?
5. How would self-regulation affect the current model of accountability? How would the public interest be served by
this change?
6. Are members of the profession currently performing controlled acts under the delegation of regulated
professionals? How would the public interest be served by this change?
Note: Please make sure to include evidence to support your answers.

Secondary Criteria
Criterion: Educational Requirements for Entry to Practice
The applicant is asked to demonstrate whether the profession has defined the educational routes to the profession.
The route can begin with completion of studies at an independently accredited educational institution or a postsecondary program offered by a recognized educational institution. These institutions will prepare candidates to meet
externally validated entry qualifications. This criterion is intended to assess whether the profession possesses skills
and competencies necessary to deliver safe and competent care on entry.
Information required:
1. Describe the educational and clinical/practical training programs available in Ontario. Specify theoretical and
clinical/practical experiences.
a) Describe how the profession’s body of knowledge and approach to diagnostic/treatment modalities and
services are taught in this program.
b) Relate the education and training to the diagnostic/assessment abilities, treatment modalities and services.
c) What percentage of the practitioners of the profession is educated and trained in Ontario?

Health Professions Regulatory Advisory Council
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2.

3.
4.

5.

d) What percentage of the members of the professional association is educated and trained in Ontario?
e) What percentage of these programs is accredited by recognized provincial and/or national accreditation
bodies?
Identify and describe the Ontario and Canadian academic education and clinical/practical training programs
available to persons seeking to enter this profession. Specify theoretical and clinical/practical experiences.
a) Describe how the profession’s body of knowledge and approach to diagnostic/treatment modalities and
services are taught in these institutions.
b) Relate the education and training to the diagnostic/assessment abilities, treatment modalities and services.
Identify and explain the major differences between programs in different jurisdictions.
What academic credentials are required by the following organizations:
a) the professional association, as a condition of membership;
b) employers; or
c) other Canadian jurisdictions, as a condition of registration with a regulating body.
What need, if any, has been identified for varying levels of registration?
Note: Please make sure to include evidence to support your answers.

Secondary Criteria
Criterion: Body of Knowledge and Scope of Practice
This criterion assumes an intersection between body of knowledge and scope of practice. The body of knowledge
refers to the extent to which practitioners must call upon a distinct set of concepts, terms and activities in the practice
of the profession (i.e., what the profession does and how the profession practices). The scope of practice refers to the
rules, regulations, and boundaries within which a qualified health professional with appropriate training, knowledge,
and experience may practice in an area of health care. This criterion is intended to assess whether there is a body of
knowledge that can offer the basis for the profession’s scope of practice.
Information required:
1. Describe the core body of knowledge of the profession. Include references to, and copies of, scientific literature
and other published information.
2. Are there professions currently regulated with whom the applicant occupation’s body of knowledge overlaps?
Include evidence to support your answer.
3. Does the profession concerned subscribe to evidence-based practice? If so, please provide examples of how
treatment strategies, interventions, modalities, and services are based on evidence. Please include evidence to
support your answer. Suitable evidence would include scientific literature and other published information.
4. Does the profession concerned practice based on evidence of efficacy? If so, please provide examples of how
treatment strategies, interventions, modalities, and services are based on efficacy. Please include evidence to
support your answer. Suitable evidence would include scientific literature and other published information.
5. Provide a proposed scope of practice for the profession. Explain how the scope of practice relates to the body of
knowledge described above. Include references to, and copies of, scientific literature and other published
information.
6. To what extent does the professional association or other organizations set standards of practice for
diagnostic/treatment modalities and services based on the identified body of knowledge? How are these standards
enforced? Provide a copy of the standards of practice and ethical guidelines.
7. Does the applicant’s profession require commitment to continuous professional development? If so, please
provide written details of existing continuous professional development programs.
Health Professions Regulatory Advisory Council
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For the following question, provide the rationale for your position; please include items such as the body of knowledge,
educational preparation and standards of practice. Also include references to, and copies of, scientific literature and
other published information providing evidence for your argument and rationale.
8. With respect to the proposed scope of practice statement:
a) What controlled acts (if any) should be authorized to the members of the profession?
b) What specific acts (if any) should practitioners be authorized to delegate to others? Specify the circumstances
where members of the profession may choose to delegate a controlled act.
c) What diagnostic/treatment modalities and services should members of the profession be authorized to
perform?
d) What limitations of practice, if any, should be imposed on members of the profession? Which acts, if any,
related to the field of care of the profession should not be authorized to the profession? What
diagnostic/assessment abilities, treatment modalities and services are not part of the scope of practice for
members of the profession?
e) If a new controlled act is being requested, describe the degree to which this act would be exclusive to the
profession. To what extent may the proposed act be shared with other professions? Where opportunities for
sharing exist, please describe any consultation that has occurred with the affected stakeholders.
f) Please explain how the proposed scope of practice serves the public interest and provides adequate public
protection without unduly restricting the public’s choice of health care providers.
g) Are there currently regulated health professions with whom the proposed scope of practice overlaps?
Note: Please make sure to include evidence to support your answers.

Secondary Criteria
Criterion: Economic Impact of Regulation
The applicant must demonstrate an understanding and appreciation of the cost of regulation on the profession, the
public and the health care system. The costs and benefits of the preferred regulatory mechanism must be outlined. The
applicant is required to show that the practitioners of the profession are able to support the full costs and
responsibilities of regulation. This criterion intends to assess the sustainability and viability of regulating the profession
concerned under the RHPA.
Information required:
1. Health professions regulatory bodies are required to provide a range of mandatory functions under the RHPA,
including:
a) establishing requirements for entry to practice
b) developing and promoting practice standards
c) administering quality assurance programs
d) enforcing standards of practice and conduct
In addition, they are to support the regulation of professions in the public interest by:
a) participating in the legislative/regulatory processes
b) collecting and sharing statistical information about members
As part of the proposal, the applicant must present a viable business plan to demonstrate the profession’s ability to
support these mandatory functions. The business plan should include estimated financial resources required to provide
these functions, and the applicant profession’s ability to generate necessary financial resources through registration
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and ancillary fees.
2. Statutory regulation of health professions may have economic and financial implications. Describe the predicted
effect of regulation on the profession as it relates to:
a) education and training programs;
b) health care system;
c) continuous quality improvement;
d) access to care; and,
e) service efficiency and costs.
3. Explain how the preferred type of regulatory body will be financially self-sustainable. Explain how members of the
profession will be able to assume the operational functions and responsibilities, including the expense of
administering their own College (including legal costs, etc.).
4. Explain the costs employers may incur to ensure they have additional systems in place for the employment of the
regulated profession.
5. Address the cost of the professionals’ time taken to comply with regulatory requirements which may take them
away from their primary purpose of providing care.
Note: Please make sure to include evidence to support your answers.

Secondary Criteria
Criterion: Regulatory Mechanisms
The applicant is asked to demonstrate that regulation under the RHPA is the most appropriate means to regulate the
profession. The applicant is asked to explore potential statutory and non-statutory regulatory regimes which could be
appropriate and merit consideration. In other words, the applicant is required to demonstrate why it prefers a particular
type of regulatory mechanism over others. This criterion is intended to provide information to ascertain the most
appropriate way to regulate the health profession concerned.
Information required:
1. Are practitioners of this profession subject to another regulatory mechanism? If so, please provide details.
2. Does the profession believe that it should be regulated under its own College? If so, describe the reasons why the
applicant prefers a self-regulatory model over other models (e.g., voluntary self-regulation, licensing, accreditation,
etc.).
3. Has the profession considered seeking regulation within an existing regulatory college? Describe the conclusions
and outcomes of this discussion.
4. Has the profession considered partnering with likeminded unregulated professions working in a similar field and
who may also be seeking regulation? Describe the process and conclusions of this discussion.
5. Should statutory self-regulation not be found to be appropriate for the profession, what alternate forms of
regulation or governance may be considered (e.g., voluntary self-regulation, licensing, accreditation, etc.)? How
might other applicable laws or existing standards meet the profession’s needs?
6. Where possible, provide copies of legislation regulating this profession in other jurisdictions, including the statutory
scope of practice.
Note: Please make sure to include evidence to support your answers.

Health Professions Regulatory Advisory Council
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Secondary Criteria
Criterion: Leadership’s Ability to Favour the Public Interest and Membership Support and Willingness of the
Profession to be regulated
The applicant must demonstrate that the profession’s leadership has shown it will distinguish between the public
interest and the profession’s self-interest. Regulatory colleges are mandated to privilege the former over the latter. In
addition, the applicant must also demonstrate that the members of the profession support regulation with sufficient
numbers and commitment, such that widespread compliance with regulation is likely. Members of a profession
requesting regulation must also recognize that regulation will cost them money, time and effort. The applicant is asked
to show that the practitioners of the profession are sufficiently numerous to support and fund, on an ongoing basis, the
requisite number of competent personnel to enable the regulatory body to continue to discharge its functions
effectively. This criterion intends to assess whether the leaders and members are able and committed to support the
public interest mandate of regulation.
Information required:
1. Please provide evidence of the profession’s commitment to the public interest (e.g. communications, policies or
procedures of the professional association).
2. Does a complaints and disciplinary procedure currently exist for the profession? Please describe the process,
including the length of time the program has been in existence, as well as evidence of the degree to which it has
been effective in identifying and correcting incidents of sub-standard care or other infractions?
3. Where available, provide the profession’s current Code of Conduct.
4. Is a proactive, self-initiated complaints process available to the profession?
5. Do the members of the profession/association want self-regulation, and are they willing to provide financial
resources, time and effort required for self-regulation? Please describe any consultation process undertaken and
the response/results achieved. Please include the consultation methodology, including sample size, selection
methodology, etc.
6. Do related organizations (e.g., associations and regulatory colleges representing practitioners in similar or related
areas of health care) agree with the need for regulation of this profession? Document the discussions and
outcomes from any consultation process undertaken on this topic.
7. How many persons practice this profession in Ontario? How many practitioners belong to an association? Please
provide independently assessed and verified figures.
8. Are practitioners who do not belong to the professional body or bodies also supportive of the application? Where
possible please provide independently assessed and verified figures.
9. What actions have been taken to align the profession with an established health professions regulatory College?
10. Explain the proposed fee structure for College members.
Note: Please make sure to include evidence to support your answers.

Health Professions Regulatory Advisory Council
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Secondary Criteria
Criterion: Health System Impact
The applicant is asked to demonstrate the extent to which the regulation of the profession concerned would produce
positive health system impacts in relation to inter-professional collaboration, labor mobility, access to care, health
outcomes, and productivity. This criterion is intended to assess the overall impact of regulating the profession to the
broader health care system in Ontario.
a. Inter-professional Collaboration: Inter-professional collaboration in health care is now considered a high priority,
as concerns about patient safety, health and human resources shortages, and effective and efficient care have
reached significance. The applicant is asked to demonstrate the profession’s willingness and capacity to effectively
collaborate with other professions in a client-centered model of care. This criterion attempts to assess to what degree
the regulation of the profession concerned would support and sustain the collaborative delivery of health care.
Information required:
1. Does the profession concerned possess necessary competencies to support and sustain inter-professional
collaboration?
2. What public statements, if any, have been made by the profession regarding inter-professional collaboration?
Please provide any statements or policy papers to this effect.
3. List the professional groups with whom the profession collaborates most often. For each profession, describe the
typical working relationship, including decision-making processes, reporting structures and examples where
mutual support benefits the patient/client.
4. Provide examples of initiatives by the profession to increase collaboration with other professional groups.
Examples may include:
a) internal policies encouraging collaboration;
b) entry to practice competency requirements;
c) inter-professional training and education; or,
d) shared standards of practice.
5. What overall effect will self-regulation have on the profession with respect to inter-professional collaboration?
Note: Please make sure to include evidence to support your answers.
b. Labour Mobility: The effect of national labour mobility legislation on regulated health professions includes freer
movement of care providers between Canadian jurisdictions. Given possible implications for mobility stemming from
regulation, the applicant is asked to demonstrate an appreciation for the risks and benefits of increased labour mobility,
and provide evidence of strategies to handle any challenges and opportunities. This criterion attempts to assess the
impact of regulation on the Labour mobility in the health sector and supply and demand of practitioners concerned.
Information required:
1. Is the profession currently subject to national labour mobility legislation in other jurisdictions? If so, explain the
potential implications of out-of-province members registering to practice in Ontario.
2. Does a national entry to practice standard, examination scheme or competencies exist for the profession?
3. Where members in other Canadian jurisdictions are authorized to perform procedures and tasks not currently
sought by the applicant, how does the applicant intend to resolve inconsistencies?
Health Professions Regulatory Advisory Council
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4. What would be the overall impact of regulation on supply and demand of health professionals concerned?
Note: Please make sure to include evidence to support your answers.
c. Access to Care: Given the importance of access to care in eliminating health disparities as well as facilitating the
prevention of disease and the promotion of health, the applicant is asked to demonstrate how regulation will increase
access to safe, high quality and efficient health care in Ontario. This criterion attempts to assess how the regulation of
the profession concerned would impact existing health care needs of Ontarians.
Information required:
1. What evidence exists of a need for regulation in order to enhance access to the type of care provided by the
profession?
2. How would regulation of the proposed new profession impact access to health services?
Note: Please make sure to include evidence to support your answers.
d. Health Human Resource Productivity: 4 The profession is asked to demonstrate how regulation will improve health
outcomes (health status protection or improvement for individuals or populations) relative to required health human
resource inputs (time, effort, skills and knowledge). This criterion aims to assess whether the regulation of the
profession concerned would have an influence on the issues of productivity and health human resources.
Information required:
1. Does the profession currently measure its productivity? If so, please elaborate.
2. How would regulation improve the productivity of the profession?
Note: Please make sure to include evidence to support your answers.
e. Health Outcomes: This term refers to the impact healthcare activities of the profession concerned have on people.
Health outcomes normally fall within one of three domains: clinical, psychosocial and quality of life. The profession is
asked to demonstrate how regulation will improve health outcomes. This criterion aims to assess health outcomes
which may be attributable to interventions of the profession concerned.
Information required:
1. Does the profession currently measure health outcomes? What are the contributions of the profession to positive
health outcomes?
2. How does self-regulation improve health outcomes?
Note: Please make sure to include evidence to support your answers.

Productivity is defined as the output per unit of input; it is a function of how quickly and how well we do things. Most experts talk about
productivity in terms of labour productivity – the quantity of output per unit of time. This is a particularly relevant metric in health care since
approximately 70 percent of the cost of health care is attributable to labour or health human resources, Centre for Productivity and
Health Human Resources (2009), Retrieved from: http://www.cprn.org/documents/51766_EN.pdf.

4
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4. The Recommendation-Making Process

1. The Minister may request that HPRAC undertake a review of a health profession seeking regulation and/or other
health professions regulatory matters, and make recommendations. As per the RHPA, HPRAC undertakes
reviews only on the Minister’s request.
2. Following receipt of the Minister’s referral, the Advisory Council may arrange a meeting with the applicant(s) to
discuss the timeframe and other process management issues.
3. If similar or related professions are involved in consideration of a referral, responses to the proposal may be
considered jointly by the Advisory Council. Applicants will be informed, to the extent possible, should HPRAC
intend to combine projects where there is an overlap in issues to be considered.
4. HPRAC will provide the applicant(s) with: (1) a package that includes questions and guidelines to aid the
development of proposal; (2) research conducted by the Advisory Council (e.g., literature, jurisdictional and
jurisprudence reviews); (3) timelines; and, (4) other relevant material.
5. These materials will also be posted on the Advisory Council’s website at www.hprac.org.
6. Upon receipt of the proposal from the applicant, HPRAC will notify stakeholders (e.g., the public, health
professionals, health professional associations, health professions regulatory colleges, etc.) that the applicant’s
response to the questionnaire has been posted on the HPRAC website for stakeholder feedback.
7. Following notice, stakeholders interested in the review may participate in the feedback process. Notice of
opportunities for stakeholder participation in the Advisory Council’s review of a matter will be communicated via
the Advisory Council’s website at www.hprac.org and other media. Stakeholders are encouraged to visit the
HPRAC website for regular updates concerning the specific referral, or follow HPRAC on Twitter at
http://Twitter.com/HPRACOntario to obtain updates and notifications.
8. The purpose of the feedback process is to obtain comments on the proposal for regulating a profession and/or
other regulatory matters referred to HPRAC by the Minister. HPRAC will provide questions, guidelines and
timelines to aid the feedback process. Stakeholder responses may contain information, with citations and
evidence where applicable, that they consider relevant to the question(s) under consideration.
9. The stakeholder feedback can be provided via the HPRAC on-line consultation platform, e-mail, fax or mail. To
ensure transparency and encourage open dialogue, the feedback HPRAC receives will be posted on the HPRAC
website (please see the section on access to information for guidelines).
10. If required, HPRAC may consult with experts as well as hold focus groups or meetings to obtain information it
deems necessary to complete the review of the Minister’s referral. Persons or organizations with identified
expertise may be invited, at the discretion of the Advisory Council, to make presentations, reports or
submissions to the Council. Summaries of these sessions may be posted on HPRAC website (please see the
section on access to information for guidelines).
11. HPRAC will conduct all its consultations in both official languages. In some cases, advance notice of the need
for French language services may be required.

Health Professions Regulatory Advisory Council
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12. At the conclusion of the recommendation-making process, HPRAC will submit a report containing its
recommendations to the Minister for consideration. This report is confidential until released by the Minister. As
per the RHPA, HPRAC recommendations are advisory only. The Minister is not bound to accept HPRAC’s
advice. The release of an HPRAC report and any follow-up action are at the discretion of the Minister. Should
the minister choose to accept HPRAC’s advice, the Ministry of Health and Long-Term Care is responsible for
implementation based on the direction of the government.

5. Access to Information

Comments submitted will be considered by the Health Professional Regulatory Advisory Council (Advisory Council)
and will help it to determine appropriate recommendations to make to the Minister. To ensure transparency and
encourage open dialogue, the feedback received by the Advisory Council may be posted on our website in
accordance with our Privacy Statement, available at www.hprac.org/en/privacy.asp.
Please note that unless requested and otherwise agreed to by the Advisory Council, any information or comments
received from organizations will be considered public information and may be used and disclosed by the Advisory
Council. The Advisory Council may disclose materials or comments, or summaries of them, to other interested
parties (during and after the consultation period). An individual who makes a submission and who indicates an
affiliation with an organization in his or her submission will be considered to have made his or her submission on
behalf of the affiliated organization.
The Advisory Council will not disclose any personal information contained in a submission of an individual who does
not specify an organizational affiliation in his or her submission without the individual’s consent unless required to do
so by law. However, the Advisory Council may use and disclose the content of the individual’s submission to assist it
in fulfilling its statutory mandate.
The Advisory Council reserves the right to refuse to post a submission, in whole or in part, that, in its sole discretion:
is unrelated to the issue under consultation, or, is abusive, obscene, harassing, threatening or includes defamatory
comments. If you have any questions about the collection of this information, you can contact the Advisory Council at
416-326-1550.
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Appendix A: What is Evidence?

“Evidence concerns facts (actual or asserted) intended for use in support of a conclusion” 5
Types of evidence that inform the policy process can be grouped as research, knowledge/information and economics
(see Table 1). Evidence is usually sought to show effectiveness, the need for policy action, guide effective
implementation and/or show cost effectiveness (feasibility). 6 The table below is designed to act as a guide for the
proponent, as to what constitutes appropriate evidence for their proposal for regulation. The type of evidence
required will differ based on which criteria the proposal is addressing.
Table 1: Types of Evidence 7
Types of Evidence

Examples*
Empirical evidence from randomized control trials (1) and other trials
Analytic studies such as cohort (2) or case control studies (3)

Research

Time series analyses (4)
Anecdotal (5)
Qualitative studies (6)
Before and after studies (7)
Surveys (8)

Knowledge and information

Results of consultation processes with networks/groups
Expert knowledge (9)
Grey Literature (10)

Economics

Financial Sustainability (11)

* See notes for definitions and further details.
Notes:
(1) Randomised control trials: 8 Randomised controlled trials are the most rigorous way of determining whether a
cause-effect relation exists between treatment and outcome and for assessing the cost effectiveness of a treatment.
They have several important features:
 Random allocation to intervention groups

5

Oxman, A. D., Lavis, J. N., Lewin, S,. and Fretheim (2009). A support tools for evidence-informed health policymaking (STP) 1: What is
evidence-informed policymaking? Health Research Policy and Systems 7(Suppl 1):S1. Retrieved from: http://www.health-policysystems.com/content/pdf/1478-4505-7-S1-s1.pdf
6
Bowen, S., and Zwi , A. B. (2005) Pathways to “evidence-informed” policy and practice: A framework for action. PLoS Med 2(7): e166.
Retrieved from: http://www.who.int/rpc/evipnet/Pathways%20to%20EvidenceInformed%20Policy%20and%20Practice%20a%20framework%20for%20action.pdf
7
Ibid.
8 Sibbald, B., and Roland. M. Understanding controlled trials: Why are randomized controlled trials important? British Medical Journal (BMJ),
316 : 201. Retrieved from: http://www.bmj.com/content/316/7126/201.full
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 Patients and trialists should remain unaware of which treatment was given until the study is completed-

although such double blind studies are not always feasible or appropriate

 All intervention groups are treated identically except for the experimental treatment
 Patients are normally analyzed within the group to which they were allocated, irrespective of whether they

experienced the intended intervention (intention to treat analysis)

 The analysis is focused on estimating the size of the difference in predefined outcomes between intervention

groups.

(2) Cohort Study: 9 This study identifies a group of people and follows them over a period of time to see how their
exposures affect their outcomes. This type of study is normally used to look at the effect of suspected risk factors that
cannot be controlled experimentally, for example the effect of smoking on lung cancer.
(3) Case Control Study: 10 A case-control study is an epidemiological study (epidemiology is the study of factors that
affect the health and illness of populations) that is often used to identify risk factors for a medical condition. This type
of study compares a group of patients who have that condition with a group of patients that do not have it, and looks
back in time to see how the characteristics of the two groups differ.
(4) Time Series Analysis: 11 A time series is a collection of observations of well-defined data items obtained through
repeated measurements over time. For example, measuring the value of retail sales each month of the year would
comprise a time series. Data collected irregularly or only once are not time series. An observed time series can be
decomposed into three components: the trend (long term direction), the seasonal (systematic, calendar related
movements) and the irregular (unsystematic, short term fluctuations).
(5) Anecdotal: This may include observations, experiences etc, which are non-scientific in nature.
(6) Qualitative Studies: 12 Qualitative research uses individual in-depth interviews, focus groups or questionnaires to
collect, analyse and interpret data on what people do and say. It reports on the meanings, concepts, definitions,
characteristics, metaphors, symbols and descriptions of things. It is more subjective than quantitative research and is
often exploratory and open-ended.
(7) Before and After Study: 13 A before and after study measures particular characteristics of a population or group
of individuals at the end of an event or intervention and compares them with those characteristics before the event or
intervention. The study gauges the effects of the event or intervention.
(8). Surveys: 14 Survey research is one of the most important areas of measurement in applied social research. The
broad area of survey research encompasses any measurement procedures that involve asking questions of
respondents. A survey can be anything from a short paper-and-pencil feedback form to an intensive one-on-one indepth interview.
(9) Expert Knowledge: Expert knowledge will be acquired through key informant interviews.

National Health Service (NHS), Retrieved from: http://www.nhs.uk/news/Pages/Newsglossary.aspx
Ibid
11 Australian Bureau of Statistics (2008) Retrieved from:
http://www.abs.gov.au/websitedbs/d3310114.nsf/4a256353001af3ed4b2562bb00121564/b81ecff00cd36415ca256ce10017de2f!OpenDocumen
t
12 Supra, see note 5
13 Supra, see note 5
14 Colorado State University, Retrieved from: http://writing.colostate.edu/guides/research/survey/
9

10
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(10) Grey literature 15 is defined as: “Information produced on all levels of government, academia, business and
industry in electronic and print formats not controlled by commercial publishing i.e. where publishing is not the
primary activity of the producing body.” (ICGL Luxembourg definition, 1997 - Expanded in New York, 2004).
Grey literature (also known as gray literature or greylit) is not published commercially or indexed by major databases.
While some greylit may be of questionable quality, it can nonetheless have an impact on research, teaching and
learning. Greylit may sometimes be the only source for specific research questions. Although some grey literature
research is published eventually, in many cases it is not. Since greylit is often not subject to peer review, it must
therefore be scrutinized accordingly. Some examples of grey literature include:
 Theses and dissertations
 Conference proceedings and abstracts
 Newsletters
 Research reports (completed and uncompleted)
 Published documents/reports (including policy evaluations and statistical analyses
 Technical specifications, standards, and annual reports
(11) Financial Sustainability: In order to demonstrate financial sustainability, a business plan is required. A
business plan allows a business to look ahead, allocate resources and prepare for problems and opportunities. A
vital part of the business plan is a projected budget template. A budget template should include projected profit and
loss, costs (salaries, legal costs, rent, etc), cash flow etc.

15

University of British Columbia Library (2011). Retrieved from: http://toby.library.ubc.ca/subjects/subjpage2.cfm?id=878
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Objective
The objective of this jurisdictional review is to provide evidence-informed research on the regulation of
sonographers in Canadian provinces, selected U.S. states, Australia, and the U.K. Information on eight
topics was gathered:
1. Current status of the profession
2. Relevant legislation, regulations, or by-laws
3. Scope of practice
4. Controlled Acts/Restricted Acts
5. Entry to practice requirements
6. Practice settings

Context
The profession of sonography is a relatively new health profession; and ultrasound technology is
continuously evolving. There are currently approximately 5000 diagnostic sonographers practicing across
Canada.
Diagnostic sonography can be understood as a procedure that is ordered by a physician; performed by a
sonographer; and interpreted by a specialized physician. Diagnostic sonographers use high frequency
sound waves to produce an image of the internal structures of the body. In Ontario, practitioners are
grouped according to specialty:
• Echocardiography (specialize in ultrasound of the heart)
•

Vascular sonography (specialize in ultrasound of arteries)

•

General sonography (generalists)

“Diagnostic sonographers” are also known as “ultrasound technicians" or "ultrasonographers”.
In 2000, HPRAC recommended that the profession of sonography be regulated under the Regulated Health
(RHPA) as part of the profession of medical radiation technology and governed by
the College of Medical Radiation Technologists of Ontario (CMRTO). Regulation of the sonography
profession has not occurred.
Professions Act, 1991

On March 26, 2010, the Minister of Health and Long-Term Care, the Honourable Deb Matthews, asked
HPRAC, “with regard to [the 2000] HPRAC report, make recommendations on the currency of, and any
additions to, advice provided in relation to the regulation of Diagnostic Sonographers".
On May 7, 2013, the Minister provided clarity on her expectations for this referral. In order for HPRAC to
conduct a broad consultation program with members of the diagnostic sonography community who may not
have been included in HPRAC’s original review, the Minister revised timelines for the receipt of advice on
the regulation of diagnostic sonographers to June 30, 2014.
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Search Methodology
A review of existing regulatory schemes, including legislation and regulations, where applicable, was
conducted in all of the reviewed jurisdictions.
• Canada: all provinces
• International: Australia, United Kingdom (UK)
• United States (US): New Mexico, Oregon, Connecticut and West Virginia. The jurisdictions were
chosen based on geographical characteristics, regulatory status, maturity of the profession, and
demographic characteristics.
The websites for each jurisdiction’s regulatory body and professional association, if available, were
reviewed. In addition, an internet search of academic databases, the grey literature and other resources
was conducted. Where adequate information was not available online, key informant interviews were held
by telephone and/or email with representatives from regulatory bodies and government. Key themes were
identified and defined (see Table 1).
Table 1: Research Theme
Category

Current status of the profession

Relevant legislation, regulations, or
by-laws

Scope of practice

Controlled Acts/Restricted Acts

Health Professions Regulatory Advisory Council

Description
Is the profession statutorily regulated? In the absence of
regulation, how is the public protected? How long has the
profession been regulated? Is the profession regulated in a
stand-alone regulatory college or in conjunction with affiliated
health professions? Does the profession utilize different
classes of registration? This category also includes
information on complaints, discipline, professional
misconduct, code of ethics, quality assurance and title
protection, where available.
A combination of laws, regulations, and by-laws that support
the regulatory model. An organizational entity is typically
assigned the authority to regulate using these tools.
“Scope of Practice” refers to a description of the acts and
services a profession is legally authorized to offer or perform.
It “identifies what a profession does and how it does it.
Which variables define the profession’s scope of practice
(e.g. national competencies, education, experience, law,
facility policy, etc.)?
In jurisdictions that employ a controlled acts scheme, the
performance of certain acts is limited to a group of regulated
health professionals. In some jurisdictions, the acts which the
profession cannot perform are outlined in a statute,
regulation, or by-law. For the purposes of this review, these
are referred to as “restricted acts”. Do members of the
profession have access to controlled or restricted acts? If so,
which one(s)?
2

Category
Entry to practice requirements
Practice settings

Description
This category includes information on the registration
requirements to be met in order to be licensed or registered
as a sonographer.
This category provides additional information with respect to
the settings in which sonographers work.

Current Status of the Profession
Among the reviewed jurisdictions, sonography is regulated in a minority of districts. Quebec is the only
Canadian province that currently regulates sonography. Elsewhere, across Canada, several provincial
professional groups are independently pursuing self-regulation for their members. Work is in varying
stages of completion; and Nova Scotia is further ahead of other provinces. Nova Scotia has recently
proposed legislation (Bill 70) which would amend the current Medical Imaging and Radiation
Therapy Professional Act and regulate technologists performing MRIs and ultrasounds, including
medical diagnostic sonographers. Similar to other jurisdictions that regulate the profession, and if passed,
sonographers will be grouped with other medical imaging professionals1.
Currently, New Mexico 2 and Oregon 3 are the only American states to regulate diagnostic medical
sonography. Sonographers are not regulated in Connecticut and there is no requirement for
licensing/certification to practise ultrasound technology; however a July 1, 2009 law includes a prohibition
on the use of ultrasound for non-diagnostic purposes. 4 The West Virginian Legislative Auditor, 5 in
recommending not to regulate sonography in January 2012, published the following finding 6:
The Legislative Auditor does not recommend licensure of sonographers because physician
supervision over sonographers is the primary safeguard against harm, which will not change if the
profession is licensed.
There are reports of a “severe” shortage of sonographers in Canada; this has been attributed to a lack of
capacity in education programs, with a maximum of 165 Canadian graduates per year. 7 In the US, the
Society of Medical Diagnostic Sonography (SMDS) also reported a “severe” shortage of sonographers. 8
1

“Nova Scotia Legislature, Status of Bills, Bill 70”, accessed on June 14, 2013,
http://nslegislature.ca/index.php/proceedings/bills/medical_imaging_and_radiation_therapy_professionals_act_-_bill_70/
2 “New Mexico Licensure”, American Registry for Diagnostic Medical Sonography, accessed on June 14, 2013,
http://www.ardms.org/news_multimedia/ardms_news_information/new_mexico_licensure
3 “Oregon Licensure”, American Registry for Diagnostic Medical Sonography, accessed on June 14, 2013,
http://www.ardms.org/news_multimedia/ardms_news_information/oregon_licensure
4 “Connecticut Law Prohibits “Keepsake” Sonograms”, American Registry for Diagnostic Medical Sonography, accessed on June
14, 2013, http://new.ardms.org/news_multimedia/ardms_news_information/connecticut_law_prohibits_keepsake_sonograms/
5 The Legislative Auditor is statutorily responsible for making reports and recommendations to the Legislature on whether a
profession should be regulated and conducts research on special topics as requested by the Legislature
6 West Virginia Legislative Auditor,“Sunrise Report, West Virginia Imaging and Radiation, Board of Examiners, Sonographers”
(2012), 7.
7 “CARDUP, History, The Sonography Profession in Canada”, accessed on June 14, 2013,
http://www.cardup.org/rsc.php?pg=kbe
8 SMDS, http://www.sdms.org/career/clinical.asp
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In the UK, a February 2013 report on skilled shortages reports a vacancy rate of 10.9 per cent for
sonographers, with a lack of suitable applicants cited as the major reason for the vacancies. 9
Table 2: Overview of regulatory status of jurisdictions
Canadian Province
Currently
Regulated
British Columbia
Alberta
Saskatchewan
Manitoba
Ontario
Quebec
•
New Brunswick
Nova Scotia
Prince Edward Island
Newfoundland and Labrador
Nunavut
Northwest Territories
United States
New Mexico
Oregon
Connecticut
West Virginia
International
United Kingdom
Australia

Currently
Regulated
•
•
Currently
Regulated

Not Currently Regulated
•
•
•
•
•
•
•
•
•
•
•
Not Currently Regulated

•
•
Not Currently Regulated
•
•

Relevant Legislation, Regulations, or By-laws
Because few jurisdictions regulate the sonography profession, there is a limited amount of information
available on regulatory models. Where regulated (i.e., New Mexico, Oregon and Quebec), sonography
exists within the regulatory framework of other diagnostic imaging professionals (e.g., medical imaging and
radiation technologists).
In some provinces the qualifications of sonographers are indirectly ensured through laws, standards,
guidelines or policies that apply to the medical facilities where ultrasounds are performed. For example,
Ontario Regulation 57/92 under the Independent Health Facilities Act, 1990 states that “persons providing
services in independent health facilities must be qualified according to generally accepted professional

9

Migration Advisory Committee (February 2013). “Skilled Shortage Sensible”, p:100
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standards”. 10 In some jurisdictions, the respective regulatory college for physicians have also issued
directives (e.g., Ontario, British Columbia, Alberta, Saskatchewan and Manitoba). The College of
Physicians and Surgeons of Ontario (CPSO) has established standards for independent health facilities
which set out sonographer qualifications. 11
The Independent Health Facilities Clinical Practice Parameters and Facility Standards document states that
sonographers must be registered with a national credentialing organization such as the American Registry
for Diagnostic Medical Sonographers (ARDMS) or the Canadian Association of Registered Diagnostic
Ultrasound Professionals (CARDUP) 12 and undertake continuing professional development through the
organization; membership with the Canadian Society of Diagnostic Medical Sonographers (CSDMS) is
recommended. The document notes that it is CPSO policy that “…it is inappropriate and contrary to good
medical practice to use ultrasound only to view the fetus to obtain a picture or video of the fetus or to
determine gender of the fetus.” Likewise, the CSDMS has issued professional practice guidelines that
state, among other things, that the CSDMS “does not support persons or facilities that participate in
ultrasound for entertainment activities. Liability insurance purchased through the CSDMS group insurance
plan does not cover any activities carried out for entertainment ultrasound purposes.” 13 The CSDMS does
not support using ultrasound for entertainment purposes because the facilities that perform these activities
may operate outside of medical guidelines and may lack technical safeguards, operator expertise or
governance of technical competency. 14

Scope of Practice
In most of the reviewed jurisdictions, sonographers perform diagnostic examinations under the authority
and supervision of another regulated profession. The CSDMS’s Professional Practice Guideline Policy
states that “the physician must be available for consultation, via telephone or through the Picture Archiving
and Communication System (PACS)” 15. In the US, the Society of Diagnostic Medical Sonography (SDMS)
issued clinical practice standards which state that “a physician must be present in [the] office suite when an
ultrasound exam or vascular procedure is performed”. 16 In Canadian provinces, the application of an
ultrasound for diagnostic or imaging purposes is usually ordered by a physician. In Ontario, Regulation
107/96 under the Regulated Health Professions Act, 1991 (RHPA) states that a person may apply sound
waves for the purpose of diagnostic ultrasound provided it has been ordered by a physician, a midwife, or
an extended class nurse. 17
O Reg 57/92, ss 4(2)
College of Physician and Surgeons of Ontario “Independent Health Facilities: Clinical Practice Parameters and Facility
Standards”, accessed on June 14, 2013, http://cpso.on.ca/uploadedFiles/policies/guidelines/facilties/Diagnostic-Imaging-CPPFS.pdf
12
CARDUP manages a Canadian registry of certified sonographers. As an organization, CARDUP certifies entry to practice
competencies for Canadian sonographers, maintains the National Competency Profile and administers competency testing and
knowledge based exams.
13
CSDMS, “Professional Practice Guidelines and Policy Statements for Canadian Sonography”, p:5, accessed on June 14,
2013, http://www.csdms.com/docs/ppg.pdf
14 Ibid
15
CSDMS, “Professional Practice Guidelines and Policy Statements for Canadian Sonography”, p:6, accessed on June 17,
2013, http://www.csdms.com/docs/ppg.pdf
16 SDMS, “Diagnostic Ultrasound Clinical Practice Standards”, accessed on June 17, 2013,
http://www.sdms.org/positions/clinicalpractice.asp
17 O Reg 107/96, S 7.1(1-2)
10
11
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CARDUP and the CSDMS jointly developed a national competency profile (NCP) for the sonography
profession 18. The NCP lists the competencies (tasks and proficiency levels) required of each type of
sonographer, with some core competencies applicable to all sonographers. The NCP provides the
foundation for curriculum development in Canada’s accredited sonography training programs. 19 The
CSDMS has based its “Professional Practice Guidelines and Policy Statements for Canadian Sonography”
on the NCP. The professional practice guidelines reflect the behaviour and performance levels expected in
clinical practice settings in which sonographers work. 20
CSDMS has defined the scope of practice 21 for Canadian sonographers as follows:
A sonographer must have the knowledge, skills and judgement necessary to perform a thorough
diagnostic ultrasound, acquire and analyse data and provide a professional account of sonographic
findings. Sonographers must demonstrate exemplary communication and patient care skills. The
boundaries of practice are established by law and limited to the areas for which an individual has
shown clinical competency.

Controlled / Reserved / Restricted Acts
Authorized acts protect the public by ensuring that services that present a significant risk of harm are
performed only by those professions who are qualified to perform them. However, each profession may
perform the reserved acts granted to it only within the context of its defined scope of practice.
In non-regulated jurisdictions, access to these acts often require delegation by a physician or other
authorized health professional. For example, in Ontario, the RHPA lists 14 controlled acts22. One of these
controlled acts is applying or ordering the application of a form of energy. The controlled acts currently
being performed by Ontario sonographers include: putting an instrument, hand or finger, beyond the labia
majora 23 and applying a form of energy24. The performance of controlled acts in Ontario is achieved
through the delegation of the controlled act by the physician who is responsible for interpreting the results
of the ultrasound.
In Quebec, a regulated jurisdiction, health professionals practicing sonography are permitted access to
similar controlled acts. Quebec’s “medical imaging technologists” and “medical electrophysiology
technologists” perform the same duties as Ontario sonographers; they also perform other duties not
performed by Ontario’s sonographers. Because Quebec sonography professionals have a wider scope of
practice, they are given access to additional controlled acts that sonographers in other jurisdictions do not
have access to.
CARDUP & CSDMS, “National Competency Profile, Version 4.2”, accessed on June 17, 2013,
http://www.cardup.org/docs/ncp.pdf
19 CSDMS, “Professional Practice Guidelines and Policy Statements for Canadian Sonography”, p:3, accessed on June 17,
2013, http://www.csdms.com/docs/ppg.pdf
20 CSDMS, “Professional Practice Guidelines and Policy Statements for Canadian Sonography”, p:3, accessed on June 17,
2013, http://www.csdms.com/docs/ppg.pdf
21
“CSDMS Scope of Practice for Canadian Sonographers”, accessed June 17, 2013,
http://www.csdms.com/about_csdms.php?page=scope
22 RHPA, s 27(2)
23 RHPA, s 27(2)6v
24 RHPA 27(2)7
18
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Entry to Practice Requirements
Where sonography is not regulated, entry to practice requirements are generally set by the employer.
An accreditation process exists for sonography educational programs. The Canadian Medical Association
(CMA) has developed a process for accrediting educational programs in health sciences, including
sonography. Accredited educational programs 25 must meet the following requirements:
1. Relevance: The program enables students to attain the competencies specified in the national
entry-level competency profile for the profession;
2. Students: The program supports the students’ educational interests and protects their rights;
3. Resources: The program’s resources are adequate to support student learning to the level required
to meet the objectives;
4. Integration: the program provides an integrated learning experience for students; and
5. Program evaluation: the program’s evaluation process results in continuous quality improvement.”
There are thirteen CMA-accredited diagnostic ultrasound technology programs across Canada; six are in
Ontario. 26 The number of non-accredited programs in Ontario is unknown. A feature of CMA-accredited
programs is a built-in “CARDUP Clinical Skills Assessment Process” which provides evidence that the
student has achieved NCP-level clinical competence 27.
Sonography credentialing bodies provide assurance to the public and employers that sonographers are
competent at entry to practice:
•

•

CARDUP is the credentialing body that recognizes Canadian practice standards through
administering written and practical exams; it also maintains a Canadian registry. Many of
CARDUP’s registrants graduated from a CMA-accredited program; candidates from non-accredited
programs are individually assessed. 28 Other prerequisites for CARDUP registration are the
successful completion of the knowledge based written exam in the applicant’s discipline; and the
clinical skills assessment in the applicant’s discipline; and the payment of fees. 29 To maintain
registry status, CARDUP members are also required to engage in continuing education.
The ARDMS is the US national-level certification organization that ensures the competency of
sonographers by providing a national exam, continuing education, and a registry. 30 ARDMS
establishes, implements and administers standards, policies and procedures for sonography. To
maintain registration, sonographers must engage in continuing education.

There are differences between the two credentialing bodies. For example, CARDUP issues credentials in
one or more of the following specialties:
Canadian Medical Association, “Requirements for Accreditation (2008)”, p: 3, accessed on June 17, 2013,
http://www.cma.ca/multimedia/CMA/Content_Images/Inside_cma/Accreditation/pdf/requirements.pdf
26 “Canadian Medical Association (Accredited Programs), Diagnostic Medical Sonographer”, accessed on June 17, 2013,
http://www.cma.ca/index.php?ci_id=50595&la_id=1
27 “CARDUP Clinical Competence”, accessed on June 17, 2013, http://www.cardup.org/docs/cc.pdf
28
Practicing ultrasonographers and graduates from non-accredited educational programs must meet the same requirements as
new graduates from the accredited programs.
29 “CARDUP Registration”, accessed on June 17, 2013, http://www.cardup.org/rgt.php
30
“Overview of ARDMS”, accessed on June 19, 2013, http://www.ardms.org/about_ardms/overview_of_ardms
25
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•
•
•

CRGS
CRCS
CRVS

Canadian Registered Generalist Sonographer (Core and Generalist)
Canadian Registered Cardiac Sonographer (Core and Cardiac)
Canadian Registered Vascular Sonographer (Core and Vascular)

ARDMS issues credentials in one or more of the following specialties:
• RDMS Registered Diagnostic Medical Sonographer
• RDCS Registered Diagnostic Cardiac Sonographer
• RVT Registered Vascular Technologist
• RPVI Registered Physician in Vascular Interpretation
• RMSK Registered in Musculoskeletal™ sonography
Professional associations and organizations representing the profession encourage sonographers to
become credentialed through CARDUP and/or the ARDMS 31. In representing the sonography profession
nationally, the CSDMS encourages sonographers to become credentialed through CARDUP; reference the
NCP practice guidelines; and follow the principles described in both the CSDMS’s code of ethics and its
code of conduct for sonographers. CARDUP members are further obligated to follow the CARDUP code of
ethics. It is possible to practice in many jurisdictions without being a member of CARDUP and/or the
ARDMS, however, employers in Canada are increasingly requiring certification through CARDUP. 32
In US jurisdictions, an Associate’s degree or a postsecondary certificate is required for entry to practice;
many employers also require professional certification. 33

Practice Settings
The services sonographers perform are generally carried out in a hospital, independent health facility or
other clinic settings. The sonographer works independently, in conjunction with a physician (usually a
radiologist, obstetrician/gynecologist or cardiologist). The Canadian federal government has described the
job duties of the sonographer as including some or all of the following duties: 34
• Operating ultrasound imaging equipment that transmits high frequency sound pulses through the
body to produce images of those parts of the body requiring examination;
•

Monitoring the examination by viewing images on a video screen, to evaluate the quality and
consistency of diagnostic images, and make adjustments to equipment, as required;

•

Recording, storing and processing scanned images by using a camera unit connected to
ultrasound equipment;

•

Observing and caring for patients throughout the examination to ensure patient safety and comfort;

31

Until 2000 and the establishment of CARDUP, the ARDMS was the only credentialing body available to Canadian
sonographers. Many sonographers continue to maintain their ARDMS membership or take out new ARDMS memberships.
32 Chapman, Joan (2010) More Than Just Baby Pictures: Should Diagnostic Medical Ultrasound Be a Self-Regulated Profession
in Nova Scotia. p:6, http://www.novascotia-ultrasound.ca/regulation_dec_6_2010[1].pdf
33
“Occupational Outlook Handbook, Diagnostic Medical Sonographers”, US Department of Labor, Bureau of Labor Statistics,
accessed on June 19, 2013, http://www.bls.gov/ooh/healthcare/diagnostic-medical-sonographers.htm
34
“3216 Medical Sonographers”, Human Resources and Skills Development Canada, accessed on June 19, 2013,
http://www5.hrsdc.gc.ca/noc/english/noc/2011/Profile.aspx?val=3&val1=3216
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•

Preparing examination reports for physicians to aid in the monitoring of pregnancies and the
diagnosis of cardiac, abdominal, ophthalmic, vascular and other disorders;

•

Performing quality control checks on ultrasound equipment to ensure proper operation and perform
minor repairs and adjustments as required; and

•

Medical sonographers may specialize in abdominal, cardiac, cerebral, obstetrical and
gynaecological, ophthalmic, intraluminal or peripheral vascular sonography. They may also
specialize in adult or pediatric echocardiography or neurosonology.

Common Job Titles:
The following are a list of common tiles used for the profession:
• diagnostic medical sonography
• medical sonographer
• registered diagnostic medical sonographer (RDMS)
• ultrasound technologist
• sonography often combing with medical imaging and radiation technologist professions
Typical Employers:
• hospitals
• medical laboratories/independent health facilities
• clinics
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Appendix 1: Information by Jurisdiction
Jurisdiction
British Columbia (BC)
Current Status of the Profession
Currently not regulated.
Sonographers in British Columbia have explored the possibility of joining with medical laboratory and
medical radiology technologists to form a joint regulatory college. The BC government’s Health Professions
Council recommended in a December 2002 report that a new regulatory college be established which would
include ultrasonographers as a membership class along with medical imaging technologists and radiation
technologists. 35 In 2003, the BC government considered establishing a single college that would join six
health technology professions (i.e., medical laboratory technology, medical radiation technology, respiratory
therapy, cardiology technology, clinical perfusion, and ultrasonography). 36 It was reported that this model
was rejected due to the diversity of interests represented from each of the professions. 37
Relevant Legislation and Regulations (if any)
B.C. Reg. 426/97 under the Medicare Protection Act references facilities where sonography is performed:
• Section 43(1)f specifies that “the standards of testing and analysis of the diagnostic facility, the
number of skilled and qualified personnel employed by the diagnostic facility, the level of
supervision by medical personnel, and the range and availability of services provided by the
diagnostic facility must be maintained at a level [a special committee] considers satisfactory”.
Scope of Practice
N/A
Controlled Acts/Reserved Acts/Restricted Acts
N/A
Entry to Practice Requirements
Entry to practice requirements are set by employers.
Tingey, Dianne and Chisholm, Jim and McBain, Brenda, Recommendations on the Designation of Medical Radiation
Technology, (Health Professions Council, 2002), p: 22 , http://www.health.gov.bc.ca/professional-regulation/hpc/reports/appsmrt.pdf
36 BCSLS/BCAMRT College Steering Committee, Professional Practice, In the Public Interest ( A Report to the British Columbia
Ministry of Health) ( July 2007), p:5,
http://www.bcus.org/events/Original%20Joint%20College%20Proposal%20(MedLab%20&%20MedRad)%202007.pdf
37 Ibid
35
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Jurisdiction
Alberta
Current Status of the Profession
Currently not regulated.
Relevant Legislation, Regulations and By-laws
Section 2(1)(n)(iii) of Schedule 7.1 of Alberta’s Government Organization Act lists “ultrasound imaging,
including any application of ultrasound to a fetus” as a restricted activity.
Some regulated health professionals have access to ultrasound imaging. For example, Section 14(2)(b) of
Alberta Regulation 61/2005 under the Health Professions Act (the Medical Diagnostic and Therapeutic
Technologists Profession Regulation) permits medical radiation technologists with advanced training to have
access to the restricted activity of applying non-ionizing radiation for the purpose of ultrasound imaging.
Section 17(o) of Alberta Regulation 350/2009 under the Health Professions Act (the Physicians, Surgeons
and Osteopaths Profession Regulation) authorizes physicians to “order or apply non-ionizing radiation in
lithotripsy, magnetic resonance imaging or ultrasound imaging, including any application of ultrasound to a
fetus”.
The regulatory college for physicians in the province, the College of Physicians and Surgeons of Alberta,
accredits medical services (such as sonography and other diagnostic imaging services) in hospital and nonhospital facilities. It has set diagnostic imaging standards for its members which outline the supervision
requirements of the imaging physicians, the physicians’ responsibility for evaluating the qualifications of the
sonographers and other requirements. 38 The standards specify, for example, that “a medical imaging
facility/department shall be under the complete direction and supervision of a medical director who is a
physician licensed to practice medicine in Alberta”. Physicians are required to ensure that sonographers are
competent to operate equipment; are registered with the provincial association; are registered with the
Canadian Association of Registered Diagnostic Ultrasound Professionals (CARDUP) or the American
Registry for Diagnostic Medical Sonographers (ARDMS) or the Alberta College of Medical Diagnostic and
Therapeutic Technologists (ACMDTT); and co-train yearly with sonographers when the sonologist is
geographically distant from the site of ultrasound testing.
Scope of Practice
N/A
Controlled Acts/Reserved Acts/Restricted Acts
N/A

College of Physicians and Surgeons of Alberta, Diagnostic Imaging Standards” (January 2013),
http://www.cpsa.ab.ca/Libraries/Pro_QofC_DiagnosticImaging/Standards_Diagnostic_Imaging.pdf

38
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Entry to Practice Requirements
Certification is not mandatory to practice. However, most employers require that sonographers be registered
with the ARDMS and/or CARDUP. 39 Sonographers employed by Alberta Health Services 40 are required to
complete an approved post-secondary diagnostic medical sonography program, register with CARDUP and
successfully complete written and practical competency exams.

39

“Alberta Canada, Immigrating to Alberta”, accessed on June 19, 2013, http://www.albertacanada.com/immigration/working/hcdiagnostics-sonographers.aspx
40 Alberta Health Services delivers medical care on behalf of the Government of Alberta’s Department of Health through 400
facilities (e.g., hospital, clinics, continuing care facilities, mental health facilities and community health sites) and while providing
a variety of programs and services.
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Jurisdiction
Saskatchewan (SK)
Current Status of the Profession
Currently not regulated
Relevant Legislation, Regulations and By-laws
Although diagnostic imaging facilities are outside the jurisdiction of the regulatory college for physicians in
the province, diagnostic imaging facilities are obligated to meet standards set by the College of Physicians
and Surgeons of Saskatchewan in order for the health care professional to have a professional relationship
with the facility. Practice standards have been set out in bylaw 41 and specify that, among other things, both
private and public imaging facilities are required to appoint a physician or an imaging specialist as Director.
The Director retains overall responsibility and ensures that sonographers have completed a recognized
education program and are registered with ARDMS or CARDUP.
The Radiation Health and Safety Regulations, 2005 42 regulates the use of ultrasound equipment including
safe use and practice and quality assurance for ultrasound procedures. For example, the qualifications
required for operator of diagnostic ultrasound equipment are as follows:
Ultrasound equipment is regulated through Saskatchewan’s Radiation Health and Safety Regulations, 2005.
Section 32 specifies that “an owner of medical ultrasound equipment used for diagnosis must ensure that
each operator of the equipment is:
a) a duly qualified medical practitioner;
b) a medical ultrasonographer who possess the qualifications necessary for membership in the
Saskatchewan Association of Diagnostic Medical Sonographers; 43
c) a student who is under the direct supervision of a person who possess the qualifications set out in
clause a or b; or
d) a person who has been formally trained:
a. to carry out the procedures for which the equipment is to be used; and
b. can demonstrate to the satisfaction of an officer his or her knowledge of the equipment, the
biological effects associated with its use and the necessary safety procedures.
Scope of Practice
N/A
Controlled Acts/Reserved Acts/Restricted Acts
Bylaw 25.1 of the College of Physicians and Surgeons of Saskatchewan, http://www.quadrant.net/cpss/pdf/CPSS_Bylaws.pdf
Saskatchewan CH R-1.1 Reg 2 under The Radiation Health and Safety Regulations, 2005,
http://www.qp.gov.sk.ca/documents/english/Regulations/Regulations/R1-1R2.PDF
43 Sonographers wanting to register with the Saskatchewan Association of Diagnostic Medical Sonographers must possess
certification from either the ARDMS or the CARDUP
41
42
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N/A
Entry to Practice Requirements
According to the Saskatchewan government 44, employment as a diagnostic medical sonographer typically
requires the following:
• completion of an approved diagnostic medical sonography program; and
• successfully passing the ARDMS examinations.

44

“Saskatchewan Health, Saskatchewan Learning, Career Profile: Diagnostic Medical Sonography”, accessed June 19, 2013,
http://www.health.gov.sk.ca/diagnostic-medical-sonography
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Jurisdiction
Manitoba
Current Status of the Profession
Currently not regulated.
Relevant Legislation, Regulations and By-laws
Section 40(1) of the Medical Act specifies that the College of Physicians and Surgeons of Manitoba (CPSM)
may investigate and inspect all diagnostic and treatment facilities in which services are performed by their
members other than those which are under the jurisdiction of provincial or municipal governments and those
facilities that are approved hospitals under The Hospitals Act.
Section 40(2) permits the CPSM to make by-laws regarding the operation of the diagnostic facilities to
ensure that the procedures and standards of care set by the council for the protection of the public are
carried out. Under its bylaw-making authority, the CPSM has established standards governing diagnostic
imaging facilities. Bylaw #3 on “Accredited Facilities” specifies that a facility director must be a physician
who, among other things, ensures that “work referred out of the facility is performed by persons with
appropriate qualifications and competence to perform the work.”45
Pursuant to Bylaw #3, the CPSM has issued “Manitoba Diagnostic Imaging Standards” which require that a
sonographer hold an active registration with CARDUP; or at the discretion of the facility director an
exemption may be granted for sonographers who hold active registration status with ARDMS. 46
Currently, there are 21 statutes dealing with different health professions. The province has proposed
legislation, the Regulated Health Professions Act (RHPA), to replace the statutes and bring 22 regulated
health professions under one act. Sonography is not proposed to be a regulated profession. When
proclaimed, ultrasound imaging, including any application of ultrasound to a fetus, will be a reserved act
under its RHPA and will be performed by or directed by a member of the profession who is authorized to
perform the reserved act (i.e., physician). The proposed legislation specifies that the Lieutenant Governor in
Council may make regulations which govern or prohibit the application of ultrasound, including any
application of ultrasound to a fetus, for non-diagnostic imaging purposes. 47
Also when proclaimed, members of ARDMS and CARDUP will be permitted to use the term “registered” in
their title.
Scope of Practice

45

Bylaw #3, College of Physicians and Surgeons of Manitoba (amended March 30, 2012), http://cpsm.mb.ca/cjj39alckF30a/wpcontent/uploads/By-Law-3.pdf
46 “Manitoba Diagnostic Imaging Standards”, College of Physicians and Surgeons of Manitoba (April 2013), p: 28,
http://cpsm.mb.ca/cjj39alckF30a/wp-content/uploads/DI-Standards-April-2013.pdf
47 Section 219(1)(q) of the proposed Regulated Health Professions Act
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N/A
Controlled Acts/Reserved Acts/Restricted Acts
N/A
Entry to Practice Requirements
Entry to practice requirements are set by employers.
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Jurisdiction
Quebec 48
Current Status of the Profession
Sonographers in Quebec are regulated with other diagnostic imaging professions, under a single regulator,
the Ordre des technologies en imagerie médicale, en radio-oncologie et en électrophsiologie médicale du
Québec (the Order). The scope of practice of Ontario’s sonographers is shared by two of Quebec’s
imagining professions. Quebec’s “medical imaging technologists” and “medical electrophysiology
technologists” perform the same duties as Ontario sonographers; they also perform other duties not
performed by Ontario’s sonographers. “Medical imaging technologist” and “medical electrophysiology
technologist” are protected titles.
The protection of the public is the primary mandate of the Order and it manages, among other things, a
complaints process. In addition, members of the Order are obligated to follow a Code of Ethics.
Relevant Legislation, Regulations and By-laws
The legislation that governs sonographers, An Act Respecting Medical Imaging Technologists, Radiation
Oncology Technologists and Medical Electrophysiology Technologists (the Act), also applies to other health
professions.
According to Section 7 of the Act, a doctor’s prescription/order is required to initiate an ultrasound.
Scope of Practice
Sonographers in Quebec have a wider scope of practice than sonographers in other reviewed jurisdictions.
Section 7 of the Act specifies the scope of practice for medical imaging and radiation oncology technologies
as using ionizing radiation, radionuclides and other forms of energy for treatment or to produce images or
data for diagnostic or therapeutic purposes.
Section 11.1 of the Act specifies the practice of medical electrophysiology technology as “collecting and
recording the bioelectric potentials of organs and systems of the human body, or the sound waves of the
cardiac system or supra-aortic vascular network, to produce images or data for diagnostic or therapeutic
purposes”.
Controlled Acts/Reserved Acts/Restricted Acts
Section 7 of the Act further lists the activities that are reserved for medical imaging technologists and
radiation oncology technologists:
48

“Medical Imaging Technologists, Radiation Oncology and Electrophysiology”, Office des Professions du Quebec, accessed on
June 21, 2013, http://www.opq.gouv.qc.ca/ordres-professionnels/liste-des-ordres/ordre/technologues-en-imagerie-medicale-eten-radio-oncologie/
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•
•
•
•
•

Administering prescribed medications or other prescribed substances;
Using ionizing radiation, radioelements or other forms of energy, according to a prescription;
Monitoring reactions to medications and other substances;
Introducing an instrument, according to a prescription, in and beyond the pharynx or beyond the
opening of the urethra, labia majora or anal verge or into a peripheral vein or artificial opening; and
Mixing substances to complete the preparation of a medication, according to a prescription.

Section 11.1 of the Act lists the activities that are reserved for medical electrophysiology technologists:
• Analyzing and selecting the data gathered during a prescribed recording of cardiac or cerebral
bioelectric activity;
• Performing a stress electrocardiogram, according to a prescription;
• Administering prescribed medications or other prescribed substances by oral, nasal or pharyngeal
routes;
• Administering urgently required medications using an intravenous line already in place, according to
an individual prescription;
• Mixing substances to complete the preparation of a medication, according to a prescription;
• Introducing a needle under the dermis for monitoring purposes, according to a prescription;
• Using invasive electric energy, according to a prescription;
• Verifying the functioning of a pacemaker or a pacemaker-defibrillator according to a prescription,
provided a training certificate has been issued to the technologist by the Order in accordance with
the regulation under paragraph o of section 94 of the Professional Code (chapter C-26);
• Programming a pacemaker or a pacemaker-defibrillator according to a prescription, provided a
training certificate has been issued to the technologist by the Order in accordance with the
regulation under paragraph o of section 94 of the Professional Code;
• Performing echocardiography or vascular ultrasonography according to a prescription, provided a
training certificate has been issued to the technologist by the Order in accordance with the
regulation under paragraph o of section 94 of the Professional Code;
• Performing carotid or transcranial Doppler ultrasonography according to a prescription, provided a
training certificate has been issued to the technologist by the Order in accordance with the
regulation under paragraph o of section 94 of the Professional Code;
• Introducing an esophageal balloon for the purposes of a polysomnography according to a
prescription, provided a training certificate has been issued to the technologist by the Order in
accordance with the regulation under paragraph o of section 94 of the Professional Code; and
• Adjusting the masks for a Bi-Pap or C-Pap for the purposes of a polysomnography according to a
prescription, provided a training certificate has been issued to the technologist by the Order in
accordance with the regulation under paragraph o of section 94 of the Professional Code.
Entry to Practice Requirements
Members of the Order must graduate from an approved program (or equivalent), successfully challenge an
admission exam and fulfil other conditions (such as payment of fees) in order to obtain a permit to practice
in the province.
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Jurisdiction
New Brunswick (NB)
Current Status of the Profession
Currently not regulated.
In 2002, it was reported that the New Brunswick Society of Diagnostic Medical Sonographers (NBSDMS)
introduced a Private Members Bill that advocated for professional self-regulation; and that that the proposed
legislation was approved by the Department of Health and Wellness and was pending approval by the
Department of Justice for the Province of NB. 49
The NSBDMS has confirmed that ultrasounds performed outside a hospital environment are not paid for by the
provincial healthcare system. “Entertainment scans” are not recognized as medically necessary by the
provincial Medical Associations and Societies.
The provincial association has clarified that only medically necessary ultrasounds can be ordered by a
physicians and nurse practitioners.
Relevant Legislation, Regulations and By-laws
The government of New Brunswick has confirmed that there is no legislation regarding ordering and applying
ultrasounds. Legislation does not cover private clinics.
Scope of Practice
N/A
Controlled Acts/Reserved Acts/Restricted Acts
N/A
Entry to Practice Requirements
Entry to practice requirements are set by employers.

“Health Human Resources Supply and Demand Analysis, Advice to the Minister of Health and Wellness”, (November 27,
2002), p: 85, http://www.gnb.ca/0051/pdf/HRStudy/SupplyandDemandAnalysis.pdf

49
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Jurisdiction
Nova Scotia (NS)
Current Status of the Profession
Not currently regulated. However, the province has announced that it intends to regulate sonographers and,
on May 10, 2013, the Medical Imaging and Radiation Therapy Professionals Act received Royal Assent. 50
Introduction of the proposed legislation makes NS “the first jurisdiction in Canada to fully recognize and
regulate diagnostic medical sonography as a distinct discipline”. 51
Relevant Legislation, Regulations and By-laws
Proposed Bill No 70: Medical Imaging and Radiation Therapy Professionals Act.
The proposed legislation authorizes the Nova Scotia Association of Medical Radiation Technologists to be
the regulatory college for the profession. The Act sets out a structure for the new college to transition to selfregulation. Details on the functions of the college will be set out in regulations.
Scope of Practice
N/A
Controlled Acts/Reserved Acts/Restricted Acts
N/A
Entry to Practice Requirements
Entry to practice requirements are currently set by employers.

50 “Nova Scotia Legislature, Status of Bills, Bill 70”, accessed on June 19, 2013,
http://nslegislature.ca/index.php/proceedings/bills/medical_imaging_and_radiation_therapy_professionals_act_-_bill_70/
51 “Health and Wellness: Nova Scotia News Release” (May 1, 2013), http://novascotia.ca/news/release/?id=20130501008
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Jurisdiction
Prince Edward Island
Current Status of the Profession
Currently not regulated.
Currently there is no professional association. 52
Relevant Legislation, Regulations and By-laws
N/A
Scope of Practice
N/A
Controlled Acts/Reserved Acts/Restricted Acts
N/A
Entry to Practice Requirements
Entry to practice requirements are set by the employer.

52

“CSDMS, Provincial Groups”, accessed on June 19, 2013, http://www.csdms.com/about_csdms.php?page=provincial_groups
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Jurisdiction
Newfoundland and Labrador
Current Status of the Profession
Currently not regulated.
Relevant Legislation, Regulations and By-laws
N/A
Scope of Practice
N/A
Controlled Acts/Reserved Acts/Restricted Acts
N/A
Entry to Practice Requirements
Entry to practice requirements are set by the employer.
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Jurisdiction
Nunavut
Current Status of the Profession
Currently not regulated.
Relevant Legislation, Regulations and By-laws
N/A
Scope of Practice
N/A
Controlled Acts/Reserved Acts/Restricted Acts
N/A
Entry to Practice Requirements
Employers set entry to practice requirements.
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Jurisdiction
Northwest Territories
Current Status of the Profession
Currently not regulated.
Relevant Legislation, Regulations and By-laws
N/A
Scope of Practice
N/A
Controlled Acts/Reserved Acts/Restricted Acts
N/A
Entry to Practice Requirements
Employers set entry to practice requirements.
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Jurisdiction
New Mexico
Current Status of the Profession
Currently regulated.
The New Mexico Environment Department has confirmed that, in April 2009, New Mexico enacted a law that
requires licensure of sonographers. The law includes licensure standards for magnetic resonance imaging
technologists and sonographers, and adds these imaging specialties to the existing licensure provisions for
radiographers, radiation technologists, nuclear medicine technologists, limited x-ray machine operators and
radiologist assistants. The law has been enacted and signed, however the development of regulations to put
these licensure programs into force are still under development by the New Mexico Environment
Department and the Medical Imaging and Radiation Therapy Advisory Council.
Relevant Legislation, Regulations and By-laws
Medical Imaging and Radiation Therapy Health and Safety Act
Scope of Practice
Scope of practice has not been defined in the Act. It will be set out in rules and regulations.
Controlled Acts/Reserved Acts/Restricted Acts
If any, restricted activities would be set out in rules and regulations.
Entry to Practice Requirements
When the legislation is implemented, sonographers will require licensure to practice.
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Jurisdiction
Oregon
Current Status of the Profession
Currently regulated.
On July 28, 2009, a licensure bill was signed into law which made Oregon the second state in the U.S to
require licensure of sonographers. 53 The Oregon Board of Radiologic Technologists was renamed and
restructured to become the Oregon Board of Medical Imaging (OBMI) in order to ensure representation of
sonographers on the Board. The sonographer licensure law required Oregon sonographers to become
licensed by OBMI. As of January 1, 2014, all sonography licensees will be required to hold a national
sonography certification/credentialing from an organization such as ARDMS.
Relevant Legislation, Regulations and By-laws
Licensure law through the Oregon Board of Medical Imaging (OBMI)
As described in Enrolled House Bill 2104, and effective January 1, 2014, medical imaging procedures
including ultrasound can only be performed for a medical purpose and must be ordered and interpreted by
a physician or other mid-level health care provider (e.g., physician assistant, nurse practitioner) operating
within their scope of practice. 54
Scope of Practice
Scope of practice recognizes scopes set out in credentialing organizations such as ARDMS.
Controlled Acts/Reserved Acts/Restricted Acts
N/A
Entry to Practice Requirements

“News, Oregon Governor Signs Sonographer Licensure Legislation”, Society of Diagnostic Medical Sonography, accessed
June 20, 2013, http://www.sdms.org/news/
54 Oregon Enrolled House Bill 2104, accessed on June 20, 2013,
http://www.leg.state.or.us/13reg/measpdf/hb2100.dir/hb2104.en.pdf
53
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The OBMI has posted the following information on its website, noting that the application requirements will
come into effect on January 1, 2014 when they supersede current requirements in ORS 688.455 55:
(1) The Board of Medical Imaging shall issue a license to a person to practice a medical imaging modality if
the person makes an application in writing and pays a fee in an amount established by the board and if the
person, at the time of application:
(a) Is at least 18 years of age;
(b) Satisfies one of the following:
(A) Holds a credential issued by a credentialing organization in a medical imaging modality
recognized by the board;
(B) No later than December 31, 2010, passed the examination of the American Registry of
Radiologic Technologists after being sponsored for the examination by the State of Oregon;
(C) Was initially licensed by the Board of Radiologic Technology before 1980 and held an active
license from the Board of Medical Imaging on July 1, 2010; or
(D) Meets the requirements for licensing under ORS 688.495;
(c) Has undergone a background check to the satisfaction of the board as established in rules adopted by
the board;
(d) Has not had a license of any type revoked by this state or any state, territory of the United States or
nation;
(e) Has not had a credential revoked by any credentialing organization; and
(f) Meets the standards of ethical conduct established in the professional standards of the corresponding
credentialing organization or a medical imaging modality’s professional society.
(2) All applicants for a license are subject to the examination policies of their respective credentialing
organizations.
(3)(a) The board may consider issuing a new license to a person whose revoked credential has been
reinstated by a credentialing organization or whose license of any type has been reinstated by another
state.
(b) The board shall consider issuing a new license under this subsection on a case by case basis and shall
adopt rules governing issuance of a new license.

“Oregon Board of Medical Imaging, Law Change”, accessed June 20, 2013,
http://www.oregon.gov/OBMI/docs/EFFECTIVE_JANUARY_01.01.2014.pdf

55
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Jurisdiction
Australia
Current Status of the Profession
Sonography is not a regulated profession in Australia. However, the Australian Sonographer Accreditation
Registry (ASAR) provides accreditation for ultrasound education programs and maintains a registry of
accredited sonographers. Maintaining placement on the registry requires engaging in continuing education
and paying annual fees. There is no mechanism to remove a sonographer from the registry due to
professional misconduct.
In addition, ASAR also advocates for the profession.
Relevant Legislation, Regulations and By-laws
Australia’s Medicare Benefits Schedule Book, Category 5 defines ultrasound services and billing for those
services. For example, ultrasounds can only be performed if requested by certain health professionals; and
before requesting an ultrasound, a determination must be made that the service is clinically relevant and
necessary for patient care. (“For example: an ultrasound to determine the sex of a foetus is not a clinically
relevant service (unless there is an indication that the sex of the foetus will determine further courses of
treatment, eg. a genetic background to a sex-related disease or condition)”) 56
Scope of Practice
Scope of practice is not legislated. ASAR recognizes the following practice areas 57:
•

General – abdomen, male and female pelvis, obstetrics, musculoskeletal, superficial parts
(e.g.breast, thyroid), general vascular, paediatrics.

•

Obstetrics and Gynaecology – obstetrics, female pelvis, maternal abdomen, thyroid and breast,
neonatal ultrasound examinations.

•

Vascular- dedicated vascular ultrasound imaging, including but not limited to the abdominal
vessels, fistula mapping (for dialysis), venous incompetancy mapping, arterial and venous studies
of the upper and lower limbs, head and neck.

56

“Medicare Benefits Schedule Book, Category 5, Australian Government, Department of Health and Aging”, p: 31, accessed on
June 21, 2013,
http://www.health.gov.au/internet/mbsonline/publishing.nsf/Content/726B5CA23CFBFC36CA257B7B007FD9A0/$File/201307Cat5.pdf
57
“Discipline Specific Areas of Sonography Practice”, ASAR, accessed on June 21, 2013, http://www.asar.com.au/sonographeraccreditation
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•

Cardiac – paediatric and adult cardiac anatomy, function, physiology at rest, with exercise, during
intervention (e.g. drug infusion, device deployment).

•

Breast – dedicated ultrasound breast imaging, including interventional techniques and the
correlation of examinations from other breast imaging modalities (e.g. mammography and MRI).

Controlled Acts/Restricted Acts/Reserved Acts
N/A
Entry to Practice Requirements
Sonographers working within the public medicare system are required to be accredited on the ASAR
registry. Unaccredited sonographers can work in clinics or settings where their services are not paid for by
the medicare system.

Health Professions Regulatory Advisory Council

29

Jurisdiction
United Kingdom (UK)
Current Status of the Profession
Not separately regulated.
The British Medical Ultrasound Society states that the majority of sonographers have a background in
radiography or midwifery. 58
• Radiographers must be registered with the Health Professions Council (HPC);
• Midwives must be registered with the National Midwifery Council.
Relevant Legislation, Regulations and By-laws
N/A
Scope of Practice
N/A
Controlled Acts/Reserved Acts/Restricted Acts
N/A
Entry to Practice Requirements
Entry to practice requirements are set by the employer.

“The British Medical Ultrasound Society, Ultrasound Training and Qualifications”, accessed on June 20, 2013,
http://www.bmus.org/ultrasound-training/ut-sonoreg.asp

58
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Objective:
This jurisprudence review explores legal cases relevant to the profession of diagnostic sonographers to
support the provision of advice to the Minister of Health and Long-Term Care regarding the need for
regulation of diagnostic sonographers under the Regulated Health Professions Act, 1991. This review
was conducted between June 13, 2011 and August 10, 2011. This review was updated between March
20, 2013 and April 11, 2013.
Diagnostic sonographer was understood to mean a medical professional who has specialized education,
training and skills allowing them to employ high frequency sound waves (ultrasound) to produce and
analyze visual images of body organs, tissues or blood flow. There are several different terms used
across Canada to describe diagnostic sonographers; this search focused solely on those that were
synonymous with the meaning of diagnostic sonographer previously described.
The main focus of the review is on the legal risks associated with the profession of diagnostic
sonographers and as well as the risk of harm posed to the public. Information regarding the regulatory
framework for diagnostic sonographers in each Canadian province is not included in this review, as it was
understood that this is the subject of a Jurisdictional Review also currently underway at HPRAC. The
initial and updated searches were conducted, however, with the understanding that none of the Canadian
provinces currently regulate diagnostic sonographers.
Search Methodology:
The legal services branch of the Ministry of Health and Long-Term Care searched the LexisNexis
Quicklaw legal database using a variety of search terms (see Appendix B and Appendix C). Please see
Appendix A for a description of the Quicklaw database. WestLaw Canada and CanLii legal databases
were not searched following consultation with the Ministry of the Attorney General Law Librarian who
indicated that it almost entirely overlaps with Quicklaw. Further, given that searches using the Quicklaw
database provided some relevant case law there was no need to expand the search to another database.
The searches were limited to Canadian case law. Appendix B and Appendix C describe the methodology
and search results in further details.
Summary of Findings:
All search results were examined to determine which cases were relevant. Upon consultation with
HPRAC it was decided that Quebec judgments would not be included in this jurisprudence review and
therefore, were not assessed for relevance.
The initial searches yielded 4 relevant cases. Topics relevant to risk of harm and regulation include:
•
•
•

Risk of harm to patient (see T.W. v Seo and R v Roos)
Medical malpractice claims against diagnostic sonographers (see Mickle v Salvation Army Grace
Hospital Windsor Ontario)
Duty of care owed by diagnostic sonographers to both mother and fetus ( see McDonald-Wright
(Litigation Guardian of) v O’Herlihy)

The updated search yielded no additional relevant cases.
Since certain cases were decided at more than one level of court, this review includes only the decision of
the highest level court at which the relevant substantive issues were decided.
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Title
Court
Citation
Noted Up
Source
Search terms
Date Last
Accessed
Relevance
Summary

McDonald-Wright (Litigation Guardian of) v O’Herlihy
Ontario Superior Court of Justice
2005, 75 OR (3d) 261, 138 ACWS (3d) 1126 (Ont Sup Ct J)
Mentioned – 3
Quicklaw
Ultrasound technologist
July 19, 2011
Medical malpractice claim against ultrasound technologist by mother and child
The plaintiff brought a medical malpractice claim against a radiologist and ultrasound
technologist for the failure to detect neural tube defects of the fetus at 22 weeks
gestation. The plaintiff also brought a claim on behalf of her infant son who was born
with a neural tube defect. At trial, the jury concluded that there was no negligence on
the part of the defendants that caused or contributed to the plaintiff’s inability to
terminate her pregnancy. The issue at the Superior Court was whether all of the
issues had been dealt with appropriately at the jury trial.
The relevant part of this decision is where the court discussed the duty of care owed
by ultrasound technicians and radiologists to both mother and fetus. The court
explained that to succeed in a negligence claim, it must be established: 1) that the
defendant owes a duty of care to the plaintiff; 2) that the defendant breached this duty
of care; and 3) that this causes or contributes to the plaintiff’s loss or damage. The
court held that there is a duty of care owed by the ultrasound technologist to both the
mother and fetus. The court also notes that this duty is identical in both scenarios. In
the context of this case the negligence questions required the jury to determine in
respect of the ultrasound technologist and the radiologist if there was negligence that
caused or contributed to the mother’s inability to terminate the pregnancy.
Note: This case was appealed further to the Ontario Court of Appeal where the
decision of the lower court was upheld.
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Mickle v Salvation Army Grace Hospital Windsor Ontario
Ontario Court of Justice, General Division
th
1998, 166 DLR (4 ) 743, 81 OTC 23 (Ont Gen Div)
Mentioned – 4
Quicklaw
Ultrasound technologist
July 20, 2011
Claim brought against diagnostic sonographer for supposed negligent ultrasound
examination
Plaintiff mother alleged that an ultrasound technologist and a radiologist were
negligent in failing to detect and inform her of her baby’s prenatal defects. As a result,
the complainant claims that she was deprived of her right to choose abortion. Her
child was born with congenital hemihypoplasia ichthyosis erythroderma and limb
deficiences (CHILD) syndrome.
With respect to the duty required of the ultrasound technologist, the court stated that
she was obliged to possess and use the reasonable degree of learning and skill
ordinarily possessed by an ultrasound technologist in similar communities and similar
cases. The court noted that in view of the fact that ultrasound technology has
developed rapidly, the duty must relate to the reasonable degree of learning and skill
possessed by ultrasound technologists in 1991 (the year that the ultrasound was
performed).
The plaintiff had been sent to Grace Hospital by her physician for a routine or Level 1
ultrasound. The court stated that in 1991, there were no Canadian Guidelines as to
the scope of a routine ultrasound examination, so the practice in Ontario was to follow
the Guidelines of the American Institute of Ultrasound Medicine (AIUM), and the
Guidelines of the American College of Radiology (ACR). The ultrasound technologist
gave evidence that she did not visualize all four limbs. Femur length was measure
only on the left side limb. The plaintiff argued that the technologist had performed a
substandard examination, and that by failing to examine all four limbs of the fetus the
right side abnormalities were not detected.
The court felt that in this type of case, the evidence of experts was necessary. The
plaintiff and the defendants each called 3 radiologists who specialized in ultrasound
as their witnesses, and the defendants also called an instructor of ultrasound
technology. The views of the expert witnesses were directly opposite: the plaintiff’s
witnesses felt that the ultrasound examination performed in this case fell below the
reasonable standard, and the defendant’s witnesses testified that it was performed in
accordance with the reasonable standard. In the end, the court chose to accept the
evidence of the defence experts. The court reasoned that the plaintiff’s experts had
been seeking to impose the standard required for a Level 2 examination on a routine
or Level 1 examination. It was clear from the evidence that the examination actually
performed was a Level 1 examination and at this time the AIUM and ACR Guidelines
did not require all of the limbs to be examined when performing this type of
ultrasound.
The plaintiff also argued that the hard copy films of the ultrasound were inadequate
and failed to provide sufficient information to the physician for him to make a proper
diagnosis. The court dismissed this claim stating that not only was there expert
evidence suggesting that the harm copy films were of average quality, but also the
physician was entitled to rely upon the report prepared by the ultrasound technologist
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regarding her observations of the real time examination.
In conclusion, the court dismissed the action, holding that the ultrasound technologist
had exercised the reasonable degree of learning and skill that was required of her.
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R v Roos
Ontario Court of Justice, General Division
(26 November 1991) Walkerton C-10418 (Ont Ct J (Gen Div))
--------Ontario Court of Justice, General Division
Ultrasound technician
July 19, 2011
Risk of harm to patient – sexual assault
Harold Richard Roos was employed as an ultrasound technician at Kincardine District
Hospital. He was accused of committing a sexual assault on one of his patients. The
complainant’s evidence was that she had presented herself at the hospital for an
ultrasound examination. While the accused stood in the examination room with her,
he instructed her to undress to the point where she only had her socks on. He then
attempted to kiss her and touched her in a sexually inappropriate manner before she
hurriedly got dressed and quickly left the hospital.
The complainant submitted at trial that she followed the instructions of the technician
because she had faith in him and because he was “comparable to a medical Doctor”.
The trial judge found the accused guilty of committing a sexual assault on the
complainant.
Note: At the Court of Appeal the judge found that there were a number of errors in the
conduct of the trial, and therefore set the conviction aside and ordered a new trial.
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T.W. v Seo
Ontario Superior Court of Justice
[2003] OTC 940, 126 ACWS (3d) 271 (Ont Sup Ct J)
Mentioned – 3, Cited – 1
Quicklaw
Ultrasound technician
July 19, 2011
Risk of harm to patient – sexual misconduct & invasion of privacy
Plaintiff sued an ultrasound technician and the independent clinic at which he
worked for damages resulting from the actions of the technician. The ultrasound
technician admitted to videotaping the plaintiff in the change room, conducting
unauthorized examinations and engaging in unauthorized touching of the plaintiff. At
trial, the jury found the ultrasound technician liable for battery and the clinic liable for
negligence. At the Superior Court an argument was heard with respect to the issue of
vicarious liability of the clinic. In the course of concluding that the clinic would be held
liable for the acts of the ultrasound technician, the Superior Court addressed the
inherent risks involved with ultrasound examinations:
“63 First, by its very nature, an ultrasound examination potentially involves
requiring an employee to touch a client in intimate body zones. This necessarily
carries with it a need to minimize or exclude the risk of incidents of unauthorized
touching by some combination of training, continuing awareness programmes and
temporary supervision or checks. In other words, in this particular case, the very
business of the Clinic entailed a risk of harm to the plaintiff. I do not believe, however,
that this consideration by itself determines the issue of vicarious liability as suggested
by the plaintiff.
64 Second, even without the renovations, the actual manner in which the employer
carried on the ultrasound clinic in the evenings increased the risk to the plaintiff. The
evidence was clear that the Clinic had no procedures in place that, as a precaution,
would have permitted a female patient to request the attendance of another staff
member during any part of an examination. There was also no possibility of
supervision by another staff member given the physical layout of the clinic nor were
there any procedures in place for any spot checks on the employee's activities.
65 Third, the nature of the relationship between the technician and patient involves
a degree of power, which enhances the risk to a patient. The facts of this case amply
demonstrate the extent to which this risk was present in the operations of the Clinic. A
patient relies implicitly upon the professional skill and training of the technician to
ensure that appropriate tests are conducted skillfully. In conducting its operations, the
Clinic further enhanced this risk by permitting Seo to dress in a manner that
suggested to clients he was a medical doctor. In this case, the plaintiff willingly
submitted to an additional pelvic ultrasound when Seo raised the possibility of cysts
on her ovaries because she assumed he was a doctor. In addition, she allowed the
test to be repeated several times and permitted Seo to touch her in the course of
these examinations because she thought Seo was a medical doctor and relied upon
his judgment.
66 Fourth, related to the issue of power is the vulnerability of many clients of the
Clinic. Because many clients are worried about possible health problems that have
resulted in the need for an ultrasound examination, they appear at a clinic in a
vulnerable state. In these circumstances, the degree of power exercised by a
technician is enhanced, particularly in circumstances in which the client believes the
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technician to be a medical doctor. The result is an increased risk that a technician will
engage in unauthorized acts of touching believing the patient will not question his
actions. Conversely, as in the present case, there is also an increased risk that the
patient will accept such acts as a necessary part of the procedure, or will consent to
additional tests, believing the technician is addressing legitimate medical concerns.”
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Appendix A: Description of Databases
1

LexisNexis Quicklaw
LexisNexis Quicklaw offers access to a collection of databases including case law from all Canadian
jurisdictions, administrative tribunal decisions, legislation and legal commentary in the form of texts,
journals, newsletter and indexes. In addition to Canadian materials, LexisNexis Quicklaw includes
American case law and legislation and selected U.K. and Commonwealth judgments. Decisions are in the
form of digests or full text. They may be either electronic versions of printed reports (e.g., Ontario
2
3
Reports) or unreported current judgments as received directly from the courts.

1

http://rc.lsuc.on.ca/library/research_databases.htm
Unreported full text judgments from Canadian courts can be accessed through the “All Canadian Court Cases” group source.
(Quicklaw Source Information)
3
http://rc.lsuc.on.ca/library/research_databases.htm
2
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Appendix B: Initial Search Results
Quicklaw Search Results
Quicklaw was searched using the “All Canadian Court and Tribunal Case Law” feature, which contains all
available reported and unreported full text judgments from Canadian courts and tribunals as well as
LexisNexis case law summaries. The following table summarizes the search terms used and the number
of results each term yielded:
Table 1. Quicklaw search results Canada
Date of Most
Recent Search
(DD/MM/YYYY)
13/06/2011 –
10/08/2011
13/06/2011 –
10/08/2011
13/06/2011 –
10/08/2011
13/06/2011 –
10/08/2011
13/06/2011 –
10/08/2011
13/06/2011 –
10/08/2011
13/06/2011 –
10/08/2011
13/06/2011 –
10/08/2011
13/06/2011 –
10/08/2011
13/06/2011 –
10/08/2011
13/06/2011 –
10/08/2011
13/06/2011 –
10/08/2011
13/06/2011 –
10/08/2011
13/06/2011 –
10/08/2011
13/06/2011 –
10/08/2011
13/06/2011 –
10/08/2011

Phrase Searched

Total Hits

Total Relevant
Hits

“diagnostic sonograph!”

10

0

“ultrasound technician”

48

2

“ultrasound technologist”

106

2

“diagnostic medical sonograph!”

17

0

“diagnostic imaging technologist”

9

0

“diagnostic imaging technician”

3

0

“ultrasonograph!”

66

0

“sonograph!”

99

0

“diagnostic ultrasound”

45

0

“3-D ultrasound”

1

0

“transvaginal and ultrasound”

5

0

“transrectal and ultrasound”

3

0

“Intracavitary ultrasound”

0

0

“failure /8 ultrasound”

19

0

“ultrasound /s harm”

3

0

“ultrasound /s risk”

36

0
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Appendix C: Updated Search Results
Quicklaw Search Results
Quicklaw was searched using the “All Canadian Court and Tribunal Case Law” feature, which contains all available
reported and unreported full text judgements from Canadian courts and tribunals as well as LexisNexis case law
summaries from August 10, 2013 to the date of the most recent search. The following table summarizes the search
terms used and the number of results each term yielded.
Table 2. Quicklaw search results Canada
Date of Most
Recent Search
Phrase Searched
(DD/MM/YYYY)
26/03/2013 –
“diagnostic sonograph!”
11/04/2013
“ultrasound technician”
26/03/2013 –
11/04/2013
26/03/2013 –
“ultrasound technologist” not “ultrasound
11/04/2013
technician”
“diagnostic medical sonograph!”
26/03/2013 –
11/04/2013
26/03/2013 –
“diagnostic imaging technologist”
11/04/2013
“diagnostic imaging technician”
26/03/2013 –
11/04/2013
26/03/2013 –
“ultrasonograph!”
11/04/2013
26/03/2013 –
“sonograph!”
11/04/2013
“diagnostic ultrasound”
26/03/2013 –
11/04/2013
26/03/2013 –
“3-D ultrasound”
11/04/2013
26/03/2013 –
“transvaginal and ultrasound”
11/04/2013
“transrectal and ultrasound”
26/03/2013 –
11/04/2013
26/03/2013 –
“Intracavitary ultrasound”
11/04/2013
“failure /8 ultrasound”
26/03/2013 –
11/04/2013
26/03/2013 –
“ultrasound /s harm”
11/04/2013
26/03/2013 –
“ultrasound /s risk”
11/04/2013
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Total Hits

Total Relevant
Hits

0

0

2

0

2

0

1

0

0

0

1

0

3

0

9

0

7

0

0

0

0

0

0

0

0

0

4

0

0

0

1

0
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A Rapid Literature Review on Sonographers

A Rapid Literature Review on Sonographers

Prepared by the Planning Unit
Planning, Research and Analysis
Branch Health System Strategy &
Policy Division Ministry of Health
and Long-Term Care April 2013

Please note that this Rapid Literature Review is a summary of information from other sources, not a representation of
the policy position or goals of the Ministry of Health and Long-Term Care. If material in the review is to be referenced,
please cite the original, primary source, rather than the review itself.

A Rapid Literature Review on Sonographers

OBJECTIVES
The requestor’s stated objective was to examine information related to the sonography profession,
including:
• Regulation, licensure, or certification in various jurisdictions (in particular, California, NY,
UK, and Australia)
• Patient safety and potential risk of harm associated with ultrasound technology and the
sonography profession
• Interprofessional collaboration
• Emerging trends
SEARCH METHODS FOR IDENTIFICATION OF STUDIES
Individual peer-reviewed articles and review articles were identified through the Ontario Ministry of
Health and Long-Term Care’s computerized library database, PubMed, and Google Scholar. Grey
literature was identified through Google and relevant government websites. The search was limited
to English sources and therefore may not capture the full extent of initiatives in non-English
speaking countries.
The Medical Subject Heading (MeSH) terms “"Ultrasonography/trends"[Mesh]”,
“Ultrasonography/adverse effects"[Mesh] OR "Ultrasonography/mortality”, and “"Patient
Safety"[Mesh]” “Interprofessional Relations,” “Interdisciplinary Communication,” “Accreditation,”
“Licensure,” “Certification,” were used in combination with the following keywords to identify
relevant articles and documents for this review: “California”, “New York”, “Australia” and “England”,
“New Mexico”, “Oregon”, “interprofessional”, “risks”, “safety”, collaboration.
A total of 47 references were identified and cited in this review: nine review articles, 25 original
research papers from peer-reviewed journals, and 13 documents from the grey literature. Table 3
in the Appendix consists of a summary table with details for each of the sources cited in the review.
In total, the searching for relevant material and the writing of this review took approximately seven
working days to complete by one person.
SUMMARY OF MAIN FINDINGS
• In Canada and the US, sonographers are professionals who perform ultrasound scans and
report their findings to a doctor who issues a final diagnosis and report. In England,
sonographers independently conduct and report on ultrasound findings without supervision
of a doctor. Although sonographers specialize in ultrasound, other professions may use
the technology such as emergency physicians and radiologists.
Regulation
• In Australia, New Zealand, and two US states (New Mexico, and Oregon) sonographers
must register with (or be licensed or accredited by) an official body in order to practice, and
must complete required education and/or work experience to do so.
• In contrast, in England and all other US states sonography is not regulated.
• In most US states, anyone can practice sonography but employers prefer to hire
sonographers with credentials issued by certification bodies, such as The American
Registry for Diagnostic Medical Sonography.
Patient safety and potential risk of harm from ultrasound
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A body of literature has found no evidence of harm from use of ultrasound in humans,
though various authors caution that most data are based on older studies using ultrasound
devices with lower intensities. Advisory groups continue to urge caution with the use of
ultrasound, and recommend limiting acoustic power and exposure duration.
• The potential health risks of ultrasound include (1) thermal effects (ultrasound can cause
an increase in tissue temperature) and (2) mechanical effects (ultrasound can create shear
forces, pressure changes, and other non-thermal effects).
• The Output Display Standard (ODS) on every ultrasound machine is an on-screen
indicator that provides information about the thermal and mechanical exposures; however,
several studies have shown sonographers (and other health professionals) have poor
knowledge of how to find and interpret this safety information on their own machines.
• A potential risk is that a sonographer might not observe and communicate to a physician
the key ultrasound images necessary to make a diagnosis. However, one source noted
that if dynamic (i.e., video-like) clips are used, several observers can re-evaluate them and
increase patient safety.
• Three studies from England (where sonographers report on ultrasounds independently)
found that sonographers had high accuracy and strong agreement with the findings of
radiologists. As well, extending sonographers’ scope of practice was associated with
positive outcomes such as improved productivity and a freeing of radiologists time in two
studies.
• One study, however, found sonographers were less likely to provide a clear diagnosis and
more likely to include a disclaimer about the quality of the images.
Interprofessional collaboration
• Little information was found on sonographers’ interprofessional collaboration in general, or
their working relationship with cardiology technologists or physicians in particular.
• Three articles described instances of cardiac sonographers working with other health
professionals (e.g., catheterization lab technologists, and various specialized cardiologists)
in cardiac catheterization or electrophysiology labs.
Emerging trends
• Several sources commented on the recent growth in ultrasound scans performed and
interpreted by clinicians (i.e., not sonographer) at the bedside. This is not meant to replace
the use of more comprehensive imaging studies.
• Three sources discuss how cardiac sonographers increasingly need cross-training in other
subfields (e.g., vascular sonography) to meet current demands.
• Several sources highlighted the increasing use of prenatal ultrasound, including the
Doppler Mode 1, 3D and 4D ultrasound, and the use of ultrasound for prenatal sex
selection.
• Several sources discussed how sonographers in different jurisdictions are increasing their
scope of practice and performing more procedures (e.g. amniocentesis2, administering
IVs).
•

1 Doppler ultrasound is used to measure blood flow and blood pressure by bouncing ultrasound waves off circulating

red blood cells. A regular ultrasound uses sound waves to produce images, but can't show blood flow.
Amniocentesis removes a small amount of fluid from the sac that surrounds the baby in the womb (uterus).

2
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DESCRIPTION OF THE FINDINGS
1. Scopes of Practice
In Canada, Australia, and the US, the role of the sonographer is to perform ultrasound scans and
to document observations which are communicated to a physician (e.g., a radiologist 3 or
obstetrician) who determines a diagnosis and issues a final ultrasound report (CSDMS, n.d.;
SDMS, 2013c; McGregor, 2009). In contrast, sonographers in England commonly report on
ultrasound examinations independently of radiologists or other doctors (Hart & Dixon, 2008;Price et
al., 2007 as cited in McGregor et al., 2009) and some are also authorized by the health care
institutions they work for to make recommendations for further management (Stoyles & Harrison,
2006 as cited in Hart & Dixon, 2008).
Sonographers may be generalists, or may specialize in cardiac sonography, vascular 4/phlebology5
sonography or other subfields (ARDMS, 2012a). Although sonographers specialize in ultrasound,
a variety of other professions also operate ultrasound machines such as doctors and paramedics
(see section 4.1 for more details).
2. Regulation of Sonography
In those jurisdictions that regulate the profession of sonography, sonographers are required to be
officially registered (in the US the term “licensed” is used, in Australia “accredited”) with a specific
registry, board, or government department in order to practice. In Australia sonographers must
register with the Australian Sonographer Accreditation Registry (ASAR) (ASA, 2013) and in New
Zealand with the Medical Radiation Technologists Board (MRTB n.d. A). In Oregon, sonographers
must be licensed by the Oregon Board of Medical Imaging (SDMS, 2013a) and in New Mexico the
Environment Department is responsible for administering the sonographer licensure program
(SDMS, 2013b).
In all these cases, the official government body requires sonographers to complete required
education and/or work experience, as well as satisfy continuing professional development
requirements in order to keep practicing (see Table 1 in the Appendix for details). In Australia, it
was noted that ASAR does not have the authority to remove a sonographer from the registry due to
professional misconduct, nor the ability to prevent a sonographer from practicing 6 (ASAR, n.d.
B).The Australian Sonography Association (ASA) states it would like to change this regulatory
framework and make sonography a self-regulating health profession which can withdraw the ability
to practice from its members (ASA, 2013).
In all US states except New Mexico and Oregon, sonographers are not regulated and the Society
for Diagnostic Medical Sonography (2013b) notes that anyone can take a weekend course, buy
ultrasound equipment, and perform scans. However, the Bureau of Labor Statistics (2012) notes
that most US employers prefer to hire sonographers have been professional certified, i.e., have
3 A radiologist is a physician

who has specialized training in obtaining and interpreting medical images, including x-ray,
CT MRI, and ultrasound.
4 Vascular refers to the tubes or system of tubes for the conveyance of a body fluid (e.g. ducts or blood vessels)
5 Phlebology refers to the veins
6 In Australia there is a distinction between a “registry” (such as ASAR), which cannot remove sonographers due to
professional misconduct or prevent sonographers from practicing, and a “registration board”, which can (ASAR, n.d.b).
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acquired credentials7 issued by organizations, such as The American Registry for Diagnostic
Medical Sonography (ARDMS), The American Registry of Radiologic Technologists (ARRT), and
Cardiovascular Credentialing International (CCI) (ARDMS, 2012a; ARRT, 2013a; CCI, 2013).
These organizations require sonographers to obtain various qualifications or meet educational
requirements, complete exams, re-register regularly, and complete continuing education
requirements (ARDMS, 2012B;C; ARRT, 2013a;b; CCI, 2013).
In England, most sonographers first qualify as radiographers (professionals who use a range of
imaging technologies such as x-ray, CT, fluoroscopy) and then obtain further training in
sonography (NHS, n.d.). Although radiographers must be registered with the Health and Care
Professions Council (HCPC), there is no mechanism whereby an individual can register with or be
regulated by the HCPC as a sonographer (BMUS, n.d.). The College of Radiographers is currently
working with the HCPC to get sonography recognized as a separate profession in the UK (BMUS,
n.d.). However, Gibbs (2013) comments that the current UK government is more in favour of
voluntary registers than statutory registration and that full regulation of sonographers is unlikely to
be imminent.

2. Patient Safety and Risk of Harm
2.1 Potential Risk of Harm from the Use of Ultrasound Technology
The potential health risks of ultrasound are of two types:
• Thermal effects: Ultrasound increases temperature in the focal area of the beam and
therefore has the potential to cause thermal changes in tissue. Heat can produce a wide
variety of tissue injury including necrosis and apoptosis, abnormal cell migration, altered
gene expression, and membrane dysfunction, adverse changes in myelination, and cell
damage in neuronal tissue (Shankar & Pagel, 2011).
• Mechanical Effects: Also known as non-thermal effects. Ultrasound energy creates
mechanical forces, thereby causing biological effects that are not related to temperature
rise alone, such as shear forces, pressure changes, and release of various reactive
molecules (Shankar & Pagel, 2011).
In order to alert the user of the potential of an ultrasound examination to produce tissue damage,
international standards require ultrasound machines to have an Output Display Standard (ODS)
(Marsal, 2005). The ODS supplies on screen, in real time, numerical displays that provide
information about the potential for temperature increases (the thermal exposure index or “TI”) and
mechanical damage (the mechanical exposure index or “MI”)(Sheiner et al., 2007; Aiken & Lees,
2012; Shankar & Pagel, 2011). 8 The use of ODS on ultrasound machines puts responsibility for
patient safety on the end user (Sheiner et al., 2007; Marsal, 2005) who is expected to use the
lowest possible acoustic output setting to obtain the necessary diagnostic information – known as
the ALARA principle (As Low As Reasonably Achievable) (Aiken & Lees, 2012; Sheiner et al.,
2007; Nelson et al., 2009).

7 Each organization offers several sonography credentials. For example, ARDMS certifies people as “Registered

Diagnostic Medical Sonographers” and “Registered Diagnostic Cardiac Sonographers” among others. Those who have
obtained these credentials may use the letters “RDMS” and “RDCS” (respectively) after their names (ARDMS, 2012a).
8 Two authors did note, however, that TI and MI are more rough estimates, rather than perfect indicators, of the actual
thermal and non-thermal risks (Sheiner et al., 2007; Marsal, 2005).
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However, several studies have demonstrated the ultrasound users (including sonographers) who
are supposed to be responsible for controlling ultrasound exposure, have poor knowledge of
relevant safety issues, including the meaning of MI and TI, and the ODS display. For example:
• A European survey of 199 clinicians, sonographers, and midwives revealed that only about
one-third of the ultrasound users were able to define the abbreviations TI and MI, only 28%
of the respondents correctly indicated where on their own machine the information on
safety indices is displayed, and only 22% knew how to adjust the energy output of their
own machine. There were no significant differences in the results between the three
categories of respondents (i.e., physicians, sonographers and midwives) (Marsal, 2005).
• A US study of 130 physicians, sonographers, and nurse/nurse practitioners found that only
20.8% of ultrasound users were able to identify the display location of TI and MI during an
ultrasound examination. Only 32.2% and 22.3% of respondents said they were familiar
with the terms TI and MI respectively. No significant differences were noted between
physicians and other end users (including sonographers) regarding knowledge of safety
issues (Sheiner et al., 2007).
• A US study of 212 sonographers found that 53% said they never monitored the MI/TI, 40%
said they monitored one to two times per procedure, and 7% said they monitored three to
five times per procedure. Moreover, only an average of 26.7% of questions about
bioeffects and MI/TI were answered correctly. Whether sonographers were credentialed
or not did not appear to improve the probability of answering a higher percentage of
questions, neither did greater years in the profession (Bagley et al., 2011).
2.2. Evidence on Patient Safety
Ultrasound scanning has been routinely used for many years. Although there are some limitations
to the available literature, several studies and reviews state that a body of literature has so far
found no evidence of harm from ultrasound in humans (Torloni et al. 2009; Aiken & Lees, 2012;
Shankar & Pagel, 2011; Marsal, 2005; Nelson et al., 2009; Moore et al., 2011). For example:
• The incidence of fetal malformations has remained constant despite the widespread use of
obstetrical ultrasound (Shankar & Pagel, 2011).
• The American Institute of Ultrasound in Medicine concluded that there are no significant
effects of ultrasound unless exposure duration is prolonged (Shankar & Pagel, 2011).
• Abramowicz (2012) also recently concluded that despite recent suppositions to the
contrary, there is no independently confirmed peer-reviewed published evidence that a
cause-effect relationship exists between in utero exposure to clinical ultrasound and
development of Autism Spectrum Disorders in childhood.
• Two meta-analyses have found ultrasound use is weakly associated with non-right
handedness in boys (Salvesen & Eik-Nes, 1999; Torloni et al,. 2009), however, the authors
of the relevant studies have presented explanations and/or potential methodological flaws
that explain this result (Torloni et al., 2009).
Several sources note caveats to these conclusions about ultrasound safety. Including that:
• Most data indicating a lack of adverse effects on human fetuses are based on older
studies using lower intensities (Sheiner et al., Marsal, 2005 Shankar & Pagel, 2011;
Houston, 2009). Devices have increased in power output and intensity over the years
(Sheiner et al., 2007; Nelson et al., 2009) as much as eightfold since the early 1990s
(Bagley et al., 2011) and this newer generation ultrasound equipment has the potential to
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•
•
•

generate adverse effects (Shankar & Pagel, 2011). Additional well-designed research is
needed, using ultrasound machines representative of modern output potential, and
assessing outcomes from Doppler exams (Houston, 2009).
Most of the studies or published data to date on ultrasound safety pertain to fetal exposure
or therapeutic ultrasound (Shankar & Pagel, 2011).
Ultrasound has been shown to have detrimental effects on animals, such as producing
increases in apoptosis in rat livers (Aiken & Lees, 2012) and lung hemorrhage in animals
(Shankar & Pagel, 2011; Houston, 2009).
National and international advisory groups continue to urge caution with the use of
ultrasound, especially the Doppler mode. Several international ultrasound organizations
recommend limiting acoustic power and exposure duration during two-dimensions and/or
Doppler model sonography (Shankar & Pagel, 2011) and many authors noted the
importance of the ALARA principle (Nelson et al., 2009; Aiken & Lees, 2012; CSDMS n.d.).

2.3 Potential Risk of Harm from the Practice of Sonography
A potential risk from the practice of sonography is that the sonographer might not observe and
communicate to a physician the key ultrasound images necessary to make a diagnosis or
appropriately manage patient care. Stenman et al. (2010) noted that the experience and education
of the ultrasound examiner are crucial in the traditional method of documenting ultrasound exams,
which relies on static images saved from regions of particular interest or where pathology is seen.
Although the patient may have been examined in a systematic way, only the ultrasound examiner
knows what was seen before and after the static images, which could have implications for patient
safety. They note, however, that if dynamic (i.e., video-like) clips are used, several observers can
re-evaluate them and increase patient safety.
In England, where the sonography profession has a wider scope of practice (see section 1), an
additional risk is that sonographers will not accurately interpret ultrasound images and report
relevant findings or diagnoses. However, several published research reports from England have
found that sonographers provide a standard of service similar to that formerly provided by
radiologists (Hart & Dixon, 2008; Riley et al., 2010). For example:
• One study took a random sample of 250 examinations done by one experienced
musculoskeletal sonographer and had them reviewed by two radiologists. This audit
showed a high level of agreement between the sonographer and radiologists, with both
physicians agreeing completely with the sonographer in 94.8% of the cases (Riley et al.,
2010).
• Another study retrospectively reviewed upper abdominal examinations performed and
reported by three sonographers and found their accuracy in reporting was 90% (Dongola
et al., 2003).
• A study had 100 patients examined separately by a sonographer 9 and radiologist who
wrote separate reports. In 93% of the cases there was complete agreement between the
two professionals. In the seven cases with disagreement, the radiologist was later found to
be correct in four cases, and the sonographer in three (Leslie et al., 2000).

9 In this study, the practitioners are referred to as ‘radiographers’; however each had a diploma in medical ultrasound

or a postgraduate diploma in medical imaging (Leslie et al., 2000).
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However, there was one study from England that found radiologists performed significantly better
than sonographers in providing a clear negative or positive diagnosis in their ultrasound reports
(88.5% vs. 65.4%). The authors also found that sonographers were more likely to include a
disclaimer regarding the quality of the ultrasound images (57.1%) compared with radiologists
(9.9%). Although it is possible that radiologists were under-reporting poor image quality, the
authors noted that sonographers’ disclaimers, coupled with their lack of firm diagnosis, meant there
was more uncertainty in their ultrasound findings (Garcea et al., 2010).
3. Interprofessional collaboration
Little information was found on sonographers’ interprofessional collaboration in general, or their
working relationship with cardiology technologists or physicians in particular. The Canadian Society
of Diagnostic Medical Sonographer [CSDMS] (n.d.) notes that sonographers’ written technical
impressions from an ultrasound scan are intended as a form of communication between the
sonographer and the reporting physician, who reviews and subsequently reports these
observations to the patient and/or other physicians.
Only three instances of interprofessional collaboration were directly described in the literature:
• Orenstein (2010) noted that a trend in pediatric and adult echocardiography10 is for
sonographers to spend more time in the cardiac catheterization 11 lab. In this environment,
cardiac sonographers and catheterization lab technologists might work to produce an
echocardiogram that guides certain procedures by a cardiologist (e.g., when making
repairs to a hole between the two chambers of the heart percutaneously12).
• Moukabary et al. (2011) discussed how three-dimensional echocardiography (3DE) is
being used during electrophysiology 13 procedures. The authors noted that live (real-time)
3D transesophageal echocardiography (TEE) 14 in particular is a promising technology in
the electrophysiology laboratory that can provide critical anatomic information 15 and
requires two operators (an electrophysiologist 16 and a cardiac sonographer).
• McCulloch (2011) commented that in the future sonographers will be spending much more
time in the interventional and electrophysiology labs, increasing their interconnection with
interventional cardiologists as volumes increase due to more devices being implanted,
more percutaneous valves being placed, and more robotic surgery being performed.

10 Echocardiography is the use of ultrasound to examine the heart
11 Cardiac catheterization is when

a long, thin, flexible catheter is put into a blood vessel in our arm, groin, or neck and
threaded to your heart for various diagnostic tests (e.g. x-ray, ultrasound)
12 Percutaneous or catheter-based procedures are done without any incisions in the chest or stopping the heart.
Instead, a thin flexible tube called a catheter is inserted into a blood vessel in the groin or the arm and then threaded
up into the interior of the heart.
13 Electrophysiology is a branch of cardiology that deals with the diagnosis and treatment of heart rhythm disorders.
14 TEE is an ultrasound test in which a flexible tube (probe) with a transducer at its tip is guide through the throat into
the esophagus to acquire pictures of the heart and its blood vessels.
15 This technology provides radiation-free real time 3D anatomic data and assists in catheter positioning which can
allows for a significant reduction in procedure and fluoroscopy times in complex ablation procedures and other
situations (Moukabary et al., 2011).
16 Electrophysiologists are cardiologists who have additional education and training in the diagnosis and treatment of
abnormal heart rhythms.
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4. Emerging trends
4.1. Increasing use of Point-of-Care Ultrasound
Several sources commented on the recent growth in point-of-care ultrasonography — that is,
ultrasonography performed and interpreted by the clinician at the bedside (Moore et al., 2011;
Gibbs, 2013; Bennett, 2009; Hile et al., 2012; CAEP Ultrasound Position Statement Working
Group, 2012). Over the past two decades, ultrasound equipment has become more compact,
portable, higher quality, less expensive, and more intuitive (Moore et al., 2011; Bennett, 2009).
Instead of bringing patients to stationary machines operated by sonographers, ultrasound can now
be brought to the patient, and the clinician can use real-time dynamic images (rather than images
recorded by a sonographer and interpreted later by a physician), allowing findings to be directly
correlated with the patient's presenting signs and symptoms (Moore et al., 2011). Two sources
noted that ultrasound will become similar to a stethoscope, and used routinely to assess patients
(Bennett, 2009; Moore et al., 2011) Table 1 in the Appendix provides examples of point-of-care
ultrasound use.
However, a Canadian Association of Emergency Physicians (CAEP) working group notes that this
type of sonography is different from the sonographic imaging performed in the radiology
department by technologists and radiologists and is not meant to alter the established indications
for, or replace the use of, comprehensive diagnostic imaging studies (CAEP Ultrasound Position
Statement Working Group, 2012). McCulloch (2011) argues that at least in echocardiography,
small systems will ultimately be used as a ‘‘first look’’ screen and become part of the patient’s
history; only patients for whom more testing is necessary will be referred for a comprehensive
diagnostic imaging study.
Two sources also noted roles for cardiac sonographers with this new portable equipment:
• Badano et al. (2009) assessed the cost-effectiveness of using certified sonographers and
a miniaturized echocardiography system to perform echocardiograms on hospital
inpatients directly at bedside in comparison to moving them to the echocardiography
laboratory. They found this new model improved the cost-effectiveness of
echocardiography services provided in the hospital and avoided patients’ discomfort
derived from prolonged waiting time before and after the exam.
• Orenstein (2010) noted that in the future, cardiac sonographers may find themselves
working with portable ultrasound equipment in satellite offices where there is no hospital or
cardiologist.
4.2. Extended Roles for Sonographers
Several sources discussed how sonographers in different jurisdictions17 are increasing their scope
of practice. These extended roles have been associated with positive outcomes such as improved
productivity (Tang et al., 2013) and a freeing of radiologists time (Stenman et al., 2010), as
discussed below.

17 McGregor et al. (2009) noted that this so far has not been the case in Australia.
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England
In England, where sonographers’ roles are already extended compared to US and Canada (see
discussion above) many hospital departments are offering sonographer-led interventional practice,
which encompasses a spectrum of both diagnostic and therapeutic procedures across a wide field
of practice (Gibbs, 2013). Specific examples noted by Hart and Dixon (2008) include sonographers
performing hystero-contrast sonography 18, ultrasound-guided breast biopsy, paracentesis 19 and
amniocentesis 20, and musculoskeletal ultrasound diagnosis and therapy. As well, one study in
England examined a follow up clinic for heart disease where sonographers performed standardized
ultrasound exams and asked patients preset questions about symptoms. The study found that over
two years the clinic adherence to guidelines increased to 92% (previously with usual care, it was
41%), the median yearly rate of echocardiogram 21 decreased from 2 to 1, and there was a massive
reduction in outpatient visits (from 998 to 31) (Taggu et al., 2009).
Canada
An Alberta study of 145 patients examined the feasibility of having a specially-trained sonographer
perform intravenous (IV) access and inject echocontrast into patients undergoing a contrast
echocardiogram (instead of having a physician or nurse do this, which is the current standard of
care). The study found that the use of a sonographer in this way reduced the time to complete the
contrast echocardiograms from approximately one hour down to 43 minutes, with no contrastrelated adverse reaction or IV access complications – resulting in a net improvement in productivity
of 5.3% annually (Tang et al., 2013)
Sweden
A Swedish study examined whether sonographers22 could take on extended roles in abdominal
ultrasounds, which are typically done at bedside by a radiologist. In a study of 64 adults, the
authors found good agreement between the standard radiologist-performed exam and
sonographer-performed exams of the same patients. Moreover it was noted that a radiologist could
evaluate 10 sonographer examinations per hour, but performing the exam directly took
approximately 30 minutes – thus the new method allowed the radiologists to devote their time to
more complex tasks (Stenman et al., 2010).
United States
In 2009 an American echocardiography taskforce recommended that a new role, Advanced
Cardiovascular Sonographer (ACS), be created. An ACS would:
• teach staff sonographers who are less experienced with current technology how to assess
cases that require the use of specific echocardiographic methods;
• review studies that have been performed by staff sonographers;
• provide in-service education for staff sonographers concerning new methods that are to be
incorporated into the echocardiographic examination; and
• ensure that the necessary echocardiographic data are obtained for the patient on the basis
of the clinical history and presentation (Mitchell et al., 2009).
Hystero Contrast Sonography is an ultrasound procedure that tests for blocked Fallopian tubes.
Paracentesis is a procedure during which fluid from the abdomen is removed through a needle.
20 Amniocentesis removes a small amount of fluid from the sac that surrounds the baby in the womb (uterus).
21 An echocardiogram is an ultrasound of the heart
22 Referred to as ‘radiographers’ in the study, but the individual in question had worked with ultrasound for two years.
18
19
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In 2013, however, the US Society of Diagnostic Medical Sonography (SDMS), commented that
despite years of discussion there has been little movement towards establishing advanced level
sonographers.
4.3. Trends in Prenatal Ultrasound
4.3.1 Increasing Use
You et al. (2010) documented substantial increases in the use of prenatal ultrasonography in
Ontario from 1995 to 2006. Moreover this trend was more pronounced in low-risk pregnancies than
those with high risk. You et al. (2010) commented that the unintended harmful consequences of
this practice outweigh any potential benefits as, for example, incidental benign findings can cause
anxiety and can lead to additional investigations, some of which may be invasive, such as
amniocentesis.
Other literature also highlighted the increasing use of new ultrasound technologies, such as
• Doppler Mode (Houston, 2009; Aiken & Lees, 2012): The Doppler mode of an ultrasound
machine which has an output potential that is significantly higher than the standard mode
(Houston, 2009; Sheiner et al., 2007) but the full safety implications of exposure to
Doppler during early development are not clear (Aiken & Lees, 2012; Houston, 2009). Two
sources state that first-trimester Doppler exams should be discouraged (Nelson et al.,
2009; Houston, 2009).
• 3-D 23 and 4-D 24 technology: These technologies are often used for fetal ‘keepsake’
imaging (Houston, 2009; Nelson et al., 2009). One concern with this practice is that the
length of the exam may be unnecessarily long because of inexperience or desire to obtain
a ‘perfect picture’ (Houston, 2009; Nelson et al., 2009). As well, such scans may provide a
patient with medically inappropriate reassurance regarding the fetus (Houston, 2009;
CSDMS, n.d.). In Canada the CSDMS, the Society of Obstetrics and Gynaecologists of
Canada, and the Canadian Association or Radiologists do not support the use of
ultrasound for such entertainment activities (CSDMS, n.d.). 25
4.3.2 Increasing use of Prenatal Sex Selection
Thiele and Leier (2010) note that it has been documented for many years that as a result of use of
ultrasound to determine the sex of the fetus, the male to female ratio in countries such as China
and India have become increasingly skewed (due to subsequent abortions and infanticide of
females). Almond et al. (2013) found evidence that this trend is also occurring in Canada. In
particular, for Chinese, Korean, and Vietnamese immigrants who already have two daughters, the
male: female sex ratio for third birth is 1.39 (i.e. 1.39 boys are born for every girl). For third births to
Indian immigrants, the ratio is even higher at 1.90.

23 Three-dimensional sonography can provide clearer images of the developing fetus that are recognizable to the

family and physician (Nelson et al., 2009).

24 Four-dimensional sonographic equipment further facilitates observing movements similar to real-time two-

dimensional imaging (Nelson et al., 2009).
25 However, Orenstein (2010) notes that such technology does have appropriate medical uses, as 3D and 4D
ultrasound have the potential to significantly improve the evaluation of the fetal heart.
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Similarly Ray et al. (2012) found evidence that among women in Ontario with more than one child,
Indian-born women were significantly more likely to have a son than Canada-born women. Thus
Indian-born couples living in Canada who already have children may be using prenatal sex
determination and terminating pregnancies if the fetus is female.
The Society of Obstetricians and Gynaecologists of Canada (SOGC) does not recommend fetal
ultrasound assessments for non-medical purposes such as determining fetal sex; and notes an
ultrasound examination should not be prolonged or repeated solely to determine fetal sex (Theile &
Leier, 2010). Theile and Leier (2010) argue that health care professionals (including diagnostic
imaging specialists, such as sonographers) can act to discourage the practice of sex selection in
Canada by not disclosing fetal sex at the parent’s request (unless indicated for medical reasons)
until the pregnancy reaches a gestational age at which termination for non-medical reasons is no
longer an option.
4.4. Increasing Training for Cardiac Sonographers
Three sources discuss how cardiac sonographers increasingly need cross-training in other
subfields to meet current demands, such as vascular imaging (McCulloch, 2011; Zemanek, 2012),
and magnetic resonance imaging (Orenstein, 2010). Orenstein (2010) noted that the growing trend
to increase the knowledge and educational opportunities for sonographers is reflected in the
growing recognition of fetal echocardiography as a sub-specialty. The ARDMS offers a specialty
exam in fetal echocardiography (ARDMS, 2012d) and multiple interactive tutorials, dedicated
conferences, and educational products have also emerged to support this growing specialty
(Orenstein, 2010).
4.5. Trends in Cardiac Ultrasound (Echocardiography)
Finally, one article by Orenstein (2010) was solely devoted to discussing current trends in the US in
echocardiography, the sub-field of sonography dedicated to ultrasound of the heart. It notes the
following recent advances:
• There has been a move from “basic” obstetric ultrasound examination of the fetal heart
involving a four-chamber view to a more thorough “extended basic” exam which includes
the cardiac outflow tracts 26.
• Pediatric echocardiography is moving towards a digital format, allowing for instantaneous
comparison of previous studies.
• The advent of smaller probes (which can fit down a baby or child’s esophagus) has made
pediatric transesophageal echocardiography exams possible.
• Cardiac sonography is playing a new a role in cardiac resynchronization therapy. 27 The
cardiac sonographer can provide data from imaging that first tells the cardiologist whether
the patient is a candidate for resynchronization therapy and, second, if the patient is, how
the cardiologist can best optimize the pacing of the heart.
• The field of echocardiology has started to use contrast agents again (their use dropped for
a while due to safety concerns which have been resolved).
26 i.e., the main pulmonary artery exiting the right ventricle and the aorta exiting the left ventricle (Orenstein, 2010).
27

Cardiac resynchronization therapy is when a stopwatch-sized device is implanted into the chest and connected by
leads to the heart’s left and right ventricles. Through electrical impulses, the device resynchronizes heartbeats,
allowing blood to be pumped more effectively through the body (Orenstein, 2010).
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• 2D and 3D speckle tracking are being introduced. These are relatively new techniques for
the assessment of heart function and strain imaging.
Please take the time to complete an anonymous two-minute Literature Review Survey
to inform us how this review met, or did not meet, your needs.
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APPENDIX A
Table 1: Regulation of Sonographers in Various Jurisdictions
Regulation of
Sonographers

Most US
states
(including
New York
and
California)

No. Although
most employers
prefer to hire
those with
professional
certification
(Bureau of
Labor Statistics,
2012).

Organizations that Accredit,
License, Register, or Certify
Sonographers
Several bodies offer voluntary
certification of sonographers:
• The American Registry for
Diagnostic Medical Sonography
(ARDMS) issues credentials for
Registered Diagnostic Medical
Sonographer (RDMS), Registered
Diagnostic Cardiac Sonographer
(RDCS), Registered Vascular
Technologist (RVT), and
Registered in Musculoskeletal
Sonography (ARDMS, 2012a).
• The American Registry of
Radiologic Technologists
(ARRT) offers certification as an
ARRT Registered Technologist
(RT) (ARRT, 2013a).
• Cardiovascular Credentialing
International (CCI) credentials
Registered Cardiac Sonographers
(RCS), Registered Congenital
Cardiac Sonographer (RCCS), and
Registered Phlebology
Sonographers (RPhS) (CCI, 2013).

Requirements for
Accreditation, Licensure,
Registration, or Certification
• ARDMS: Requires
examinations, along with
various combinations of work
experience and education
(ARDMS, 2012c).
• ARRT: requires applicants to
meet education, ethics, and
exam requirements (ARRT,
2013a).
• CCI: requires exams, and
relevant education or
employment experience (CCI,
2013)

Requirements for Renewal
• ARDMS: Annual registration is
required after paying an annual
fee, attesting to compliance with
ARDMS rule and policies, and
completing continuing medical
education requirements (ADMS,
2012b).
• ARRT: Annual registration is
required, registrants must agree
to comply with the rules and
regulations, comply with the
Standards of Ethics, and meet
continuing education
requirements (ARRT, 2013a).
• CCI: Maintenance of an “active
status” for Registry- and
Certificate-Level credentials
requires the submission of dues,
compliance to the Code of
Ethics, and the completion of
Continuing Education Units every
three years (CCI, 2013).

Organizations that Certify
Sonography Training
Programs
• ARDMS and CCI recognize
various degrees as well as
programs accredited by an
agency recognized by the
Council for Higher
Education Accreditation
(CHEA), United States
Department of Education
(USDE) or Canadian
Medical Association (CMA),
that specifically conducts
programmatic accreditation
for diagnostic medical
sonography/diagnostic
cardiac sonography/
vascular technology
(AARDMS, 2012c; CCI,
2013).
• ARRT recognizes
sonography education
programs that are
accredited by agencies
recognized b the Committee
on Education in Radiologic
Technology or the USDE
(ARRT 2013b).
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Regulation of
Sonographers

Oregon

Yes

New
Mexico

• Yes. On April
6, 2009, the
governor
signed a bill
that adds
sonographers
to the list of
medical
imaging
professionals
licensed by
the state
(SDMS,
2013b).

Organizations that Accredit,
License, Register, or Certify
Sonographers
• The sonographer licensure law
requires Oregon sonographers to
become licensed by Oregon Board
of Medical Imaging (OBMI)
effective July 1, 2010 (SDMS,
2013a).

• The New Mexico Environment
Department is responsible for
administering the sonographer
licensure program (this is because
they were already managing the
radiologic technology licensure
program) (SDMS, 2013b).

Requirements for
Accreditation, Licensure,
Registration, or Certification
• Beginning on January 1, 2014,
all sonography licensees will
be required to hold a national
sonography certification/
credential (or be currently
enrolled as a student) (SDMS,
2013a)
• Under the bill, sonographers
are required to meet national
certification standards (i.e. be
certified by ARDMS, ARRT,
etc.) with no additional state
exams beyond the national
certification exams) (SDMS,
2013b).

Requirements for Renewal

Unknown

• Two-year licenses will be issued
to qualified sonographers for a
fee of $100 (SDMS, 2013b).
• The bill requires the state to
recognize the continuing medical
education completed for national
certification renewal (SDMS,
2013b).

Organizations that Certify
Sonography Training
Programs
N/A.

• N/A.
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Regulation of
Sonographers

England

• No (BMUS,
n.d.).

Australia

• Yes.
Sonographers
and student
sonographers
are required
to be
accredited in
order to
practice
(ASA, 2013).

Organizations that Accredit,
License, Register, or Certify
Sonographers
• Although radiographers must be
registered with the Health and Care
Professions Council (HCPC) (NHS
n.d. B), and most sonographers are
qualified radiographers, there is no
mechanism whereby an individual
can register with the HCPC as a
sonographer or be regulated by
them as a sonographer (BMUS,
n.d.).

• The Australian Sonographer
Accreditation Registry [ASAR] is
the regulating body (ASA, 2013).

Requirements for
Accreditation, Licensure,
Registration, or Certification
• None. Most sonographers train
as a radiographer then
undertake an approved postregistration course offered by
higher education institutions
(NHS, n.d. A).
• The courses are a minimum of
one academic year. Normally a
pre-requisite for acceptance is
access to a clinical
department with supervised
practice for students (NHS n.d.
A).
• Accreditation of sonographers
is linked to achieving (or in the
case of students, studying
towards) an accredited entrylevel qualification, completion
of continuing professional
development and payment of
an annual fee to ASAR (ASA,
2013).

Requirements for Renewal

• N/A

• In order to remain on the
Register, a sonographer must
satisfy continuing professional
development requirements and
pay an annual fee (ASAR, n.d.
A).

Organizations that Certify
Sonography Training
Programs
• The Consortium for the
Accreditation of
Sonographic Education
(CASE) accredits and
monitors UK sonography
training programs, which
are delivered at the
postgraduate level (i.e.
Masters, Postgraduate
Diploma/Certificate in
medical or clinical
ultrasound) (CASE, n.d.).

• ASAR accredits sonography
education courses (ASAR,
n.d. B).
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Regulation of
Sonographers

New
Zealand

• Yes

Organizations that Accredit,
License, Register, or Certify
Sonographers
• The Medical Radiation
Technologists Board is a health
registration authority created under
the Health Practitioners
Competence Assurance Act 2003
that maintains the register of
medical radiation technology
(including sonographers) (MRTB,
n.d. A).

Requirements for
Accreditation, Licensure,
Registration, or Certification
• To be eligible for registration a
sonographer must hold a
postgraduate diploma in health
science (Ultrasound) issued by
the Unitec Institute of
Technology (or an education
approved by the Board as
being substantially equivalent)
(MRTB, n.d. B).
• Sonographers may also be
required to demonstrate
adequate experience in the
relevant scope of practice, i.e.
a minimum of 3360 hours of
clinical experience (MRTB,
n.d. B).

Requirements for Renewal

• Each year, sonographers must
apply for and be issued with an
annual practising certificate
(APC).
• Sonographer must provide
evidence of enrolment, and
satisfactory progress in, one of
seven Board-approved
recertification programmes
(MRTB, n.d.c).

Organizations that Certify
Sonography Training
Programs
• The Medical Radiation
Technologists Board
accredits and monitors
educational institutions and
degrees, courses of studies,
or programmes (MRTB, n.d.
A).
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Table 2: Examples of Point-of-Care Ultrasound Use

Use
Diagnostic Assessment: Clinicians
from diverse specialties can become very
adept at using ultrasonography to
examine a particular organ, disease, or
procedure that is directly relevant to their
area of expertise, whereas imaging
specialists typically perform more
comprehensive examinations (Moore et
al., 2011).

Screening: Ultrasonography has been
described as a screening test for
cardiovascular and gynecologic disease,
and compact ultrasonography has been
incorporated into “mobile screening labs.”
(Moore et al., 2011).
Guiding Procedures: Ultrasound
guidance may improve success and
decrease complications in procedures
performed by multiple specialties (Moore
et al., 2011).

Examples
• Emergency physicians have integrated ultrasound into their repertoire for rapid assessment of
emergent conditions (Hile et al., 2012)
• A 2012 review on the use of pre-hospital ultrasound concluded that medics (non-physicians
trained in the delivery of medical care and the point of injury) can perform ultrasound with a high
degree of accuracy (Hile et al., 2012).
• In prehospital settings ultrasound has used been by non-physicians to do fracture detection,
evaluation of the aorta, and Focused Assessment with Sonography for Trauma (FAST)
examinations (Hile et al., 2012).
o The aim of FAST is to assist in the trauma or bleeding patient. The areas mentioned
above (perihepatic, perisplenic, pelvis and pericardium scanning and, moreover, thoracic
ultrasound primarily for haemothorax) are scanned for the detection of fluid as an
indication of bleeding rather than organ function (Bennett, 2009).
• Ultrasonography has been used at the Mount Everest base camp to diagnose high-altitude
pulmonary edema (Moore et al., 2011),
• Ultrasound can be used to screen for abdominal aortic aneurysm (Moore et al., 2011).

• Ultrasound can be used to guide central and peripheral vascular access, thoracentesis,
paracentesis, arthrocentesis, regional anesthesia, incision and drainage of abscesses,
localization and removal of foreign bodies, lumbar puncture, biopsies, and other procedures
(Moore et al., 2011).
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Table 3: Description of the content in the articles being summarized28
No. Description
Review Articles
1

2

Autism spectrum disorders (ASDs) affect an estimated 1% of children in the United States. The etiology is probably multifactorial,
including genetic components and exposure to infections, toxins, and other environmental factors, particularly unfavorable perinatal
and neonatal conditions. There has been an increase in the frequency of diagnosis of ASDs over the last 20 years with a parallel
increase in the use of obstetric diagnostic ultrasound, with prenatal ultrasound exposure mentioned as the possible main etiology for
autism “epidemics.” Central nervous system alterations have been described in ASDs, and certain similar changes have been
described in animals after exposure to ultrasound. However, analysis of in utero exposure in humans has failed to show harmful
effects in neonates or children, particularly in school performance, attention disorders, and behavioral changes. There is no
independently confirmed peer-reviewed published evidence that a cause-effect relationship exists between in utero exposure to
clinical ultrasound and development of ASDs in childhood. Ultrasound is a form of energy which effects in the tissues it traverses, and
its use should be restricted to medical indications, by trained professionals, for as short a period and as low an intensity as
compatible with accurate diagnosis.
Over the past decade, point-of-care ultrasound (US) use by nonphysician providers has grown substantially. The purpose of this
article is to (1) summarize the literature evaluating military medics' facility at US, (2) more clearly define the potential utility of military
prehospital US technology, and (3) lay a pathway for future research of military prehospital US. The authors performed a keyword
search using multiple search engines. Each author independently reviewed the search results and evaluated the literature for
inclusion. Of 30 studies identified, five studies met inclusion criteria. The applications included evaluation of cardiac activity,
pneumothorax evaluation, and fracture evaluation. Additionally, a descriptive study demonstrated distribution of US exam types
during practical use by Army Special Forces Medical Sergeants. No studies evaluated retention of skills over prolonged periods.
Multiple studies demonstrate the feasibility of training military medics in US. Even under austere conditions, the majority of studies
conclude that medic can perform US with a high degree of accuracy. Lessons learned from these studies tend to support continued
use of US in out-of-hospital settings and exploration of the optimal curriculum to introduce this skill.

Reference
Abramowicz, J. (2012).
Ultrasound and Autism
Association, Link, or Coincidence?
J Ultrasound Med, 31,1261–1269.

Hile, D. C., Morgan, A. R.,
Laselle, B. T., & Bothwell, J. D.
(2012). Is Point-of-Care
Ultrasound Accurate and Useful in
the Hands of Military Medical
Technicians? A Review of the
Literature. Military Medicine,
177(8), 983-7.

Please note the studies, programs, and findings presented in this table may originate from jurisdictions with health systems that are significantly
different from Ontario's. If there is intent to draw heavily from one or more sources presented in this table, we recommend that you contact the lead
author of this review for assistance with evaluating the local applicability.
28
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No.
3

4

5

Description

Ultrasonography is a safe and effective form of imaging that has been used by physicians for more than half a century to aid in
diagnosis and guide procedures. Over the past two decades, ultrasound equipment has become more compact, higher quality, and
less expensive, which has facilitated the growth of point-of-care ultrasonography — that is, ultrasonography performed and
interpreted by the clinician at the bedside. In 2004, a conference on compact ultrasonography hosted by the American Institute of
Ultrasound in Medicine (AIUM) concluded that “the concept of an ‘ultrasound stethoscope’ is rapidly moving from the theoretical to
reality.” This conference included representatives from 19 medical organizations; in November 2010, the AIUM hosted a similar forum
attended by 45 organizations. Some medical schools are now beginning to provide their students with hand-carried ultrasound
equipment for use during clinical rotations. Although ionizing radiation from computed tomographic (CT) scanning is increasingly
recognized as a potentially major cause of cancer, ultrasonography has been used in obstetrics for decades, with no epidemiologic
evidence of harmful effects at normal diagnostic levels. However, ultrasonography is a user-dependent technology, and as usage
spreads, there is a need to ensure competence, define the benefits of appropriate use, and limit unnecessary imaging and its
consequences. This article provides an overview of the history and current status of compact, point-of-care ultrasonography, with
examples and discussion of its use.
Sound travels through objects that block light. Only very recently has technology advanced enough to decipher ultrasound for medical
use. Machines have become smaller, cheaper, more versatile and more advanced than ever before. The medical use of ultrasound
spreads across many fields so that traditional areas no longer have a monopoly. With this comes the question of training doctors.
This has been done by various colleges and societies worldwide. Some have been quicker to act than others. There also needs to be
an understanding of when broad experience and advanced technical skills are required or when limited skills will do. In addition,
some procedures can be performed more safely with ultrasound where the knowledge of ultrasound is not paramount. This article
covers current provision of training in echo-cardiography and ultrasound in areas relevant to anaesthetists who are working in critical
care (including accident and emergency) and complex surgery (mainly cardiac).
Ultrasound is a commonly employed imaging modality in obstetrics and is generally regarded as safe to the fetus. Current ultrasound
technology, however, has significantly higher output potential than older machines used in most clinical studies, and the safety profile
for the increasing use of Doppler, 3-dimensional (D) and 4-D ultrasound with modern machines is unknown. This article reviews the
current status of ultrasound safety within obstetrics, including proposed mechanisms of harm, existing scientific and clinical evidence
regarding those mechanisms, and considerations of safety for the clinical user.
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The purpose of this article is to present the practicing sonographer and sonologist with an overview of the biohazards of ultrasound
and guidelines for safe use. Overview: Ultrasound is an imaging modality that has important diagnostic value. Although useful in a
variety of applications, diagnostic ultrasound is particularly useful in prenatal diagnosis. To date, there is no evidence that diagnostic
ultrasound produces harm in humans or the developing fetus when used properly. There are, however, an increasing range of
ultrasound studies being performed. Newer technologies can have higher acoustic output levels than earlier equipment. Also, subtle
or transient effects of diagnostic ultrasound, such as changes in membrane permeability or neuronal migration, are not completely
understood. Nondiagnostic Imaging Applications: Nondiagnostic uses of ultrasound equipment, such as repeated scans of
healthy subjects for equipment demonstrations generally should be avoided. First-trimester fetal scans should not use color and
power Doppler modes and should not be performed for the sole purpose of producing souvenir videos or photographs. Production of
fetal souvenir photographs or videos during diagnostic clinical studies should not increase exposure levels or extend scan times
beyond those needed for clinical purposes. Operators should follow safe scanning guidelines and ALARA (as low as reasonably
achievable) principles. The FDA considers the promotion, selling, or leasing of ultrasound equipment for making “keepsake fetal
videos” that are not part of a medical diagnostic procedure to be an unapproved use of a medical device.
Objective: A possible association between ultrasound during pregnancy and subsequent non-right handedness among children has
been suggested. The association has been reported to be stronger among boys. The aim of the present study was to explore this
further through a meta-analysis of two follow-up studies of three randomized controlled trials of routine ultrasonography during
pregnancy. Design: Handedness was assessed through a questionnaire to the parents, and 4715 children at the age of 8–9 years
were included in the meta-analysis. Results: There was no statistically significant difference in the prevalence of non-right
handedness between the ultrasound-screened children and the controls, but there was a statistically significant difference in a
subgroup analysis among the boys. Exploratory analyses according to exposure or non-exposure indicated an even stronger
association between ultrasound and non-right handedness. Conclusions: A conservative analytical approach indicates no
association between ultrasound in utero and subsequent non-right handedness. The results from the exploratory analyses must be
interpreted with caution. There is still a need for further research.
Ultrasound energy exerts important cellular, genetic, thermal, and mechanical effects. Concern about the safety of ultrasound
prompted several agencies to devise regulatory limits on the machine output intensities. The visual display of thermal and mechanical
indices during ultrasound imaging provides an aid to limit the output of the machine. Despite many animal studies, no human
investigations conducted to date have documented major physiologic consequences of ultrasound exposed during imaging. To date,
ultrasound imaging appears to be safe for use in regional anesthesia and pain medicine interventions, and adherence to limiting the
output of ultrasound machines as outlined by the Food and Drug Administration may avoid complications in the future. This article
reviews ultrasound-related biologic effects, the role of the regulatory agencies in ensuring safety with the use of ultrasound, and the
limitations and implications of ultrasound use in humans.
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Objective In the context of the planned International Society of Ultrasound in Obstetrics and Gynecology–World Health Organization
multicenter study for the development of fetal growth standards for international application, we conducted a systematic review and
meta-analysis to evaluate the safety of human exposure to ultrasonography in pregnancy. Methods A systematic search of electronic
databases, reference lists and unpublished literature was conducted for trials and observational studies that assessed short- and
long-term effects of exposure to ultrasonography, involving women and their fetuses exposed to ultrasonography, using B-mode or
Doppler sonography during any period of pregnancy, for any number of times. The outcome measures were: (1) adverse maternal
outcome; (2) adverse perinatal outcome; (3) abnormal childhood growth and neurological development; (4) non-right handedness;
(5) childhood malignancy; and (6) intellectual performance and mental disease. Results The electronic search identified 6716
citations, and 19 were identified from secondary sources. A total of 61 publications reporting data from 41 different studies were
included: 16 controlled trials, 13 cohort and 12 case–control studies. Ultrasonography in pregnancy was not associated with adverse
maternal or perinatal outcome, impaired physical or neurological development, increased risk for malignancy in childhood, subnormal
intellectual performance or mental diseases. According to the available clinical trials, there was a weak association between exposure
to ultrasonography and non-right handedness in boys (odds ratio 1.26; 95% CI, 1.03–1.54). Conclusion According to the available
evidence, exposure to diagnostic ultrasonography during pregnancy appears to be safe.
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It has been documented for many years that as a result of use of ultrasound to determine the sex of the fetus, the male to female
ratio in countries such as China and India have become increasingly skewed (due to subsequent abortions and infanticide of
females). Preference for sons over daughters, evident in China's and South Asia's male sex ratios, is commonly rationalized by
poverty and the need for old-age support. In this article the authors study South and East Asian immigrants to Canada, a group for
whom the economic imperative to select sons is largely absent. Analyzing the 2001 and 2006 censuses, 20 percent samples, the
authors find clear evidence of extensive sex selection in favor of boys at higher parities among South and East Asian immigrants
unless they are Christian or Muslim. The latter finding accords with the explicit prohibition against (female) infanticide—traditionally
the main sex-selection method—in these religions. The findings point to a strong cultural component to both the preference for sons
and the willingness to resort to induced abortion based on sex.
The rapid growth in the use of ultrasound as a diagnostic imaging technology over the past forty years, has led to a demand for a
workforce with the appropriate skills to perform and interpret the scans. In the UK, ultrasound investigations now comprise the largest
group of all diagnostic imaging examinations. However, there remains no statutory regulation of the practice of sonography in the UK,
and little recognition of the considerable training that many practitioners have undertaken to obtain the skills to become safe and
competent sonographers. Many in the field consider that this should change, and are working to obtain professional status for the
practice of sonography. Although the Health Care Professions Council (HCPC) has recommended regulation of sonography practice,
this is unlikely to happen in the near future. This paper discusses the evolution of sonography practice and explores some of the
complex issues associated with the professionalisation of sonography.
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Background: Contrast echocardiography (which uses contrast agents injected into the blood flow in order to visualize the blood flow
in very small blood vessels) has been shown to improve diagnostic quality, especially in technically difficult patients. However, the
learning curve and increased time for preparation and image acquisition have led to low use. Methods: The authors sought to
determine whether the contrast echocardiography procedure performed independently by a specialized, trained sonographer could
improve efficiency. In one centre, routine echocardiograms were scheduled for one hour, and any study exceeding one hour would
result in patient booking cancellations. The authors compared the standard of care, in which a physician or nurse administers
echocontrast, with a sonographer-administered program (SAP). Results: The time to complete contrast echocardiograms was
significantly reduced by the SAP strategy (43 min 17 s ± 23 min 42 s vs 1 h 1 min 6 s ± 31 min 0 s, P < 0.001). Subgroup analysis of
the inpatients and outpatients demonstrated similar results. Only 10% of studies (6 of 61) in the SAP exceeded 60 minutes,
compared with 45% (34 of 76) in the standard-of-care group (P < 0.001). Based on study volumes in the centre, the net improvement
in productivity with the SAP could be up to 5.3% annually. Conclusion: Sonographer-administered echocontrast is feasible and
potentially removes a barrier to implementation of contrast echocardiography.
Ultrasound scanning has been used as a diagnostic and screening tool in obstetric practice for over 50 years. There is no evidence of
immediate or long-term harm to the developing fetus from exposure to B mode ultrasound. However, exposure to high levels of
Doppler ultrasound during early development is increasingly common, and the full safety implications of this exposure are not clear.
Doppler ultrasound exposure in utero gives rise to increased apoptosis in animal models, and there is evidence of the effects of
exposure to Doppler ultrasound persisting throughout life, with increased non-right-handedness observed in human epidemiological
studies. The authors consider the idea that there may be long-term developmental implications for fetuses exposed to Doppler
ultrasound early in gestation. These effects may be mediated via thermal or mechanical disruption to the developing conceptus,
giving rise to free radical damage. Excess free radical exposure early in gestation is a strong candidate for the final common pathway
underlying developmental programming effects, and gives rise to concern that fetuses exposed to high levels of ultrasound are at risk
of a developmental programming effect. It is suggested that there is a need for animal studies of developmental programming using
exposure to Doppler ultrasound scanning as the exposure of interest, and for more observational data to be collected in the clinical
setting. While these data are collected, it seems prudent to continue to adhere to the principle of ‘as low as reasonably achievable’
(ALARA) when exposing first-trimester fetuses to Doppler ultrasound.
Point of care sonography by emergency physicians in the emergency department can be an effective aid in the diagnosis and
management of patients presenting with a variety of medical and traumatic conditions. Its use can improve patient outcomes,
enhance patient safety, speed patient disposition and save lives. CAEP supports the use of point of care sonography.
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The use of three-dimensional echocardiography (3DE, i.e. a 3D ultrasound of the heart) during electrophysiology (EP - a branch of
cardiology that deals with the diagnosis and treatment of heart rhythm disorders) procedures is the end product of years of growth in
two diverse cardiology subspecialties; namely, advanced cardiac imaging and the EP. During the past decade, progress in both fields
has resulted in many important advances that have culminated in their union for a new area of growth and development. Imaging
advances have provided the cardiovascular specialist with enhanced cardiac volume and function data, and more recently, 3DE
capabilities with improved spatial and temporal resolution providing unprecedented spatial relationships. This latter development is
valued by EP specialists in need of hitherto never required anatomic knowledge as they press forward with extraordinary expansion
in their capabilities. It makes sense that by combining these two rapidly growing subspecialties, future capabilities in patient care may
be achieved that would otherwise not be possible. This paper discusses the value of 3DE during EP procedures and offers the
readers insight into this novel multispecialty hybrid arena. Using this model as a template, it is likely that the readers may identify
other areas within their practices where periprocedural advanced imaging may afford significant dividends in patient outcomes.
Background: There has been much discussion about whether female feticide occurs in certain immigrant groups in Canada. The
authors examined data on live births in Ontario and compared sex ratios in different groups according to the mother’s country or
region of birth and parity. Methods: The authors completed a population-based study of 766 688 singleton live births between 2002
and 2007. They used birth records provided by Ontario Vital Statistics for live births in the province between 23 and 41 weeks’
gestation. They categorized each newborn according to the mother’s country or region of birth, namely Canada (n = 486 599),
Europe (n = 58 505), South Korea (n = 3663), China (n = 23 818), Philippines (n = 15 367), rest of East Asia (n = 18 971), Pakistan (n
= 18 018), India (n = 31 978), rest of South Asia (n = 20 695) and other countries (n = 89 074). They calculated male:female ratios
and 95% confidence intervals (CIs) for all live births by these regions and stratified them by maternal parity at the time of delivery (0,
1, 2 or ≥ 3). Results: Among infants of nulliparous women (women with no previous children) , the male:female ratio was about 1.05
overall. As parity (the number of previous children) increased, the ratio remained unchanged among infants of Canadian-born
women. In contrast, the male:female ratio was significantly higher among infants of primiparous women (women with one previous
child) born in South Korea (1.20, 95% CI 1.09–1.34) and India (1.11, 95% CI 1.07–1.15) than among infants of Canadian-born
primiparous women. Among multiparous women (women with 2+ previous children), those born in India were significantly more likely
than Canadian-born women to have a male infant (parity 2, ratio 1.36, 95% CI 1.27– 1.46; parity ≥ 3, ratio 1.25, 95% CI 1.09–1.43).
Interpretation: The study of male:female ratios in Ontario showed that multiparous women born in India were significantly more likely
than multiparous women born in Canada to have a male infant.
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This letter consists of a case study that illustrates how a cross-disciplined sonographer (educated in cardiac and vascular ultrasound)
can quickly and efficiently, and with great Cost-effectiveness, deliver timely care to a patient in certain clinical settings. The literature
is comparatively sparse in referencing clinical diagnostics in cross-discipline sonographers. Echocardiographers must be clinicians
fully comfortable with evaluating the circulatory dynamics of the body from the left and right heart to the peripheral arteries and veins,
including the extracranial circulation (carotid arteries). Included in this skill set is substantive understanding of the ECG, patient’s
history, and integration of cardiac and vascular findings. Limitations of each diagnostic tool and how these limitations can be
overcome by the strengths of the other examination are important. For the dual-skilled sonographer, only experience, continuous
education, and constant clinical feedback will lead to the independent decision making that is counted on by the physician. The
American Registry for Diagnostic Medical Sonography offers credentials in cardiac and vascular imaging (RDCS and RVT).
Cardiovascular Credentialing International offers credentials in cardiac and vascular imaging as well (registered cardiac sonographer
[RCS] and registered vascular specialist [RVS]). All imaging facilities should consider merging cardiac and vascular noninvasive
imaging with dual-registered clinical sonographers credentialed by one of these two agencies.
Diagnostic medical sonography is viewed as a safe imaging modality. However, bioeffects research has yet to define the effects of
exposure to sonography in humans. Therefore, sonographers must be aware of potential risks and practice ALARA (“as low as
reasonably achievable”) routinely. This research explores sonographers’ ability to answer basic questions about the bioeffects of
sonography, as well as their knowledge and use of the safety indices called the mechanical index (MI) and thermal index (TI).
Members of the Society of Diagnostic Medical Sonographers in the US, a southwestern sonographers’ society, and a sonography
community on Facebook 2010 were surveyed (n = 212). There is a low level of bioeffects knowledge and minimal safety practices
among sonographers in this survey. No significant relationship was found between sonographer knowledge of the bioeffects of
sonography, years in the profession, or whether the sonographers monitor the MI/TI.
This article highlights trends in echocardiography. Point of care ultrasound (hand-carried ultrasound): Initially, point of care
ultrasound will increase the use of echocardiography in the same manner that cardiac CT increased catheterizations. However, once
the basics are learned, it has the potential to be a very powerful tool in that less unnecessary studies will be ordered. In the clinic,
small systems will be used as a ‘‘first look’’ screen and become part of the patient’s history; only patients for whom more testing is
necessary will be referred for a comprehensive study. This is likely to reduce the number of Doppler studies requested. The
miniaturization of echo equipment will continue, with improved quality/functionality of the ‘‘hand-held’’ echo machines, to the extent
that cordless probes will become a reality sooner rather than later. Role in interventional echocardiography: Sonographers will be
spending much more time in the interventional and electrophysiology (EP) labs. There will be more interconnection with interventional
cardiologists and the volume will increase as more devices are implanted, more percutaneous valves placed, and more robotic
surgery is performed. Crosstraining and multitasking: Sonographers entering the profession would be prudent to learn cardiac and
vascular imaging. Individuals who multitask and/or cross-train will be ideal. For example, a sonographer who starts an IV, monitors
ECG stress, can perform cardiac MRI, and can interpret a preliminary report or a nurse who can do an echo, monitor sedation, and
start an IV will be invaluable. The sonographer should continue to grow professionally by cross training as institutions try to minimize
costs and maximize throughput.
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Background: Radiology reports provide specialist interpretation of images and relate these findings to the patient’s symptoms and
signs. This study compared ultrasound (USS) reports generated by radiologists and sonographers to determine if any significant or
clinically relevant differences existed. Methods: A retrospective analysis of 624 consecutive USS reports was carried out. The
reports were assessed for the presence of a ‘disclaimer’ or ‘caveat’ pertaining to the quality of the images and were analysed with
respect to the clarity of their wording and ability to answer the clinical request. Results: The majority of sonographer USS reports
contained a disclaimer regarding the quality of the USS images (57.1%) compared with a smaller proportion of radiologist scans
(9.9%) (P < 0.001). Overall, radiologists performed significantly better in providing a clear negative or positive diagnosis to the clinical
question on the request form, when compared with sonographers (88.5% vs. 65.4%, P < 0.001). Conclusion: ‘Disclaimer’ comments
and ‘hedging’ must be avoided in radiology reporting. While feedback as to the accuracy of the radiology images is important,
overuse of such terms undermines the validity of the radiology report.
A nine-point questionnaire was constructed based on previously published work by Marsal and Sheiner, et al. The survey was
distributed to clinical users of ultrasound practicing sonography in Hamilton (New Zealand) during July 2010, totalling 35 users
consisting of sonographers, sonography trainees, one obstetric sonologist and one fetal medicine registrar. Results: Twenty
sonographers returned the questionnaire which represents survey response of 61%. The level of clinical experience was equally split
between junior sonographers of < 5 years’ experience (30%), sonographers with 5-10 years’ experience, (35%) and senior
sonographers of >10 years’ experience (35%). While 100% of the sonographers surveyed reported being familiar with the term
Thermal Index (TI) and 90% claimed they adhered to the Action Learning Action Response Association (ALARA) principle all the time
or most of the time, only 15% of sonographers correctly described or defined what the term TI means. Of the sonographers 80%
knew where to find the TI during real-time examinations but only 35% knew which TI index to use for nuchal translucency (NT) scan
and only 10% knew the expected range of TI encountered during routine obstetric examinations. Of the eight sonographers who
reported adhering to ALARA all the time, the majority (64%) could not describe or define TI. In the same subgroup, the majority (64%)
did not know which TI to monitor during a NT scan. Only three of 20 (15%) sonographers knew what the term TI means. Of these,
two were junior sonographers with < 5 years’ experience and one had 5–10 years’ experience. Despite understanding the term TI,
one of the three sonographers still selected the incorrect index to monitor during a NT scan. Not one of the seven senior
sonographers with > 10 years of experience could define or describe the TI. In total, only 10% of sonographers knew what the TI
means and which TI to monitor during NT scanning.
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Musculoskeletal (MSK) ultrasound performed by non-medical practitioners is a developing practice. The aim of this paper is:
(1) to audit an experienced sonographer’s (SJ Riley, one of the authors) performance after one year’s independent reporting against
two experienced MSK radiologists (CJ Grove & M Chandramohan, the other two authors); and (2) to establish an audit standard
against which such role development might be contrived. Images and reports from 250 MSK ultrasound examinations performed by a
sonographer were reviewed independently by two consultant MSK radiologists. The examinations were graded for discrepancy, e.g.
grade 1 – agree with the sonographer report; grade 2 – minor discrepancy unlikely to alter patient care; grade 3 – potentially
significant discrepancy; grade 4 – definite, significant discrepancy likely to have adverse consequences for patient care. Two of 250
(0.8%) cases were excluded. Both radiologists agreed completely with the sonographer (grade 1) in 235 of the 248 cases (94.8%). In
13 cases there was discrepancy between the reports of SJR and the radiologists. The discrepancy was grade 2 in six of the 248
cases (2.4%), grade 3 in six of the 248 cases (2.4%) and grade 4 in one of the 248 cases (0.4%). In conclusion, this audit shows a
high level of agreement between the sonographer and the consultant MSK radiologist reporting of MSK ultrasound. This level of
agreement may set the standard for future quality assurance audit of sonographer MSK reporting.
Background: Growing demand for ultrasound examinations and higher quality requirements motivate searching for routines
combining the diagnostic accuracy of radiologist-performed examinations with the economical advantages of sonographer-performed
examinations. One possible approach is to use strictly standardized acquisition and documentation schemes that give the radiologist
access to all relevant information after the examination. Purpose: To compare a recently introduced routine, combining acquisition by
a radiographer (more specifically, a sonographer with two years experience), documentation as standardized cine-loops, and review
by a radiologist (‘standardized method’), with the formerly used routine where the diagnosis is made bedside by the radiologist
(‘traditional method’). Material and Methods: In 64 policlinic patients, the kidneys (n = 27) or the gallbladder (n = 37) were examined
with both the standardized and the traditional method. The radiologists’ findings of hydronephrosis, tumors, cysts, echogenicity
changes, and cortical thickness (in the kidneys), and wall thickness, concrements, and polyps (in the gallbladder) were compared
between the methods with respect to agreement (proportion of agreement and kappa coefficient) as well as systematic differences
(McNemar’s test). Results: The findings at the gallbladder examination showed a median agreement of 97% (86–100%; kappa =
0.64–1.00), and those at the kidney examination, an agreement of 90% (78–100%; kappa = 0.69– 1.00). There were no significant
systematic differences between the methods. Conclusion: The satisfactory agreement in this preliminary study indicates that the
new workflow with ultrasound examinations performed by a radiographer (sonographer) and analyzed off-line by a radiologist is
promising, and motivates further studies.
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The troubling practice of fetal sex selection has historically been considered an Asian phenomenon. However, recent evidence shows
that a similar situation is emerging in North America, albeit on a smaller scale. The Society of Obstetricians and Gynaecologists of
Canada (SOGC) has firmly stated its opposition to sex selection for non-medical reasons, as well as to the use of any technology
used solely for the purpose of determining fetal sex. However, because fetal sex may be disclosed to the parents at the time of
ultrasound examination if they request this information, guidance for health care professionals to assist in discouraging fetal sex
selection would be useful. Because no declaration of motives or reasons is required when a woman seeks a termination of
pregnancy, the authors suggest that health care professionals need not disclose the sex of a fetus until it has reached a gestational
age at which abortion for non-medical purposes would not be possible. This proposal would facilitate consistency between clinical
practice and the values of Canadian citizens, the SOGC, the Canadian Medical Association, and other professional organizations,
while still respecting current laws pertaining to disclosure of patient information and patients’ rights to autonomous decision-making.
Background: The extent to which increases in the use of prenatal ultrasonography over time reflect changes in maternal risk (i.e. an
increase in high-risk pregnancies over time) is unknown. In this population-based study, the authors examined the use of prenatal
ultrasonography from 1996 to 2006 in Ontario. Methods: With fiscal year 1996/97 as the baseline, the authors evaluated the relative
risk (RR) and 95% confidence interval (CI) for the change in rates of ultrasonography for each subsequent year. The RR was
adjusted for maternal age, income, rural residence, maternal comorbidities, receipt of genetics consultation or amniocentesis — all in
the index pregnancy — and history of complications in a prior pregnancy. Results: The study sample consisted of 1 399 389
singleton deliveries. The rate of prenatal ultrasonography increased from 2055 per 1000 pregnancies in 1996 to 3264 per 1000 in
2006 (adjusted RR 1.55, 95% CI 1.54–1.55). The rate increased among both women with low-risk pregnancies (adjusted RR 1.54,
95% CI 1.53–1.55) and those with high-risk pregnancies (adjusted RR 1.55, 95% CI 1.54–1.57). The proportion of pregnancies with
at least four ultrasound examinations in the second or third trimesters rose from 6.4% in 1996 to 18.7% in 2006 (adjusted RR 2.68,
95% CI 2.61–2.74). Paradoxically, this increase was more pronounced among low-risk pregnancies (adjusted RR 2.92, 95% CI 2.83–
3.01) than among high-risk pregnancies (adjusted RR 2.25, 95% CI 2.16–2.35). Interpretation: Substantial increases in the use of
prenatal ultrasonography over the past decade do not appear to reflect changes in maternal risk. Nearly one in five women now
undergo four or more ultrasound examinations during the second and third trimesters. Efforts to promote more appropriate use of
prenatal ultrasonography for singleton pregnancies appear warranted.
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Aims: The aim of this study was to assess the cost-effectiveness of using certified sonographers and miniaturized echocardiography
systems to perform echocardiograms at bedside in comparison to moving inpatients from the admission department to the
echocardiography laboratory (echo-lab). Methods and Results: From 26 September 2005 to 27 October 2005, 112 patients admitted
in six hospital wards in Italy connected through a 100 Mbit LAN to the echo-lab were scanned within the admission ward by
sonographers using a miniaturized echo system. Logistical data were collected and results were compared with those obtained from
194 consecutive patients coming from the same wards and studied in the echo-lab with high-end machines between 8 March 2005
and 15 April 2005. Performing echocardiograms in the admission department avoided long waiting time of the inpatients in the echolab before and after the study, increased the percentage of patients studied within 3 and 5 days from request (88 vs. 77% and 100 vs.
95%, respectively; P = 0.03), increased both sonographer (by 33.9%; P < 0.001) and echo-lab productivity (by 41%; P < 0.001), and
reduced costs of echocardiograms by 29%. Conclusion: Implementation of digital echocardiography, certified sonographers, and a
miniaturized echo system allowed improvement of the cost-effectiveness of the service provided by the echo-lab for inpatients, and
avoided patients’ discomfort derived from prolonged waiting time before and after the exam.
The present report is a proposal from the American Society of Echocardiography Advanced Practice Task Force that identifies the
potential of cardiac sonographers to achieve the Advanced Cardiovasculat Sonographer (ACS) level. According to this report,
echocardiographic examinations require a well-trained and competent sonographer to obtain proper anatomic and physiologic data to
establish an accurate diagnosis for clinical decision-making and patient management. Although the formal education and training of
cardiovascular sonographers are evolving, many entry-level and staff sonographers may not have sufficient practical or clinical
knowledge of the necessary components of the echocardiographic study for the individual patient’s clinical presentation. In many
clinical settings, echocardiograms are read after the patient has left the laboratory. Thus, there is a role for a sonographer who can
practice at an advanced level in a cardiovascular ultrasound laboratory to ensure a proper echocardiographic examination is
performed on every patient. In this setting, an Advanced Cardiovascular Sonographer (ACS) would be able to review the indication
for and quality of the examination. If additional images were needed, the ACS would assist the sonographer in obtaining these
images, which would lead to the performance of a complete and fully diagnostic examination before the patient had left the
echocardiography laboratory. In clinical practice, the quality of the examinations performed would improve, advancements in
echocardiographic methods could be taught and incorporated into daily practice, and patients would be better served.
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Sonographer practitioner development involves the expansion and extension of the sonographer role to include reporting on
ultrasound examinations. Australian sonographers have not seen the same degree of role extension and expansion as their
counterparts in the United Kingdom, despite increasing levels of discussion regarding sonographer practitioner development.
The aim of this study was to determine if Australian sonographers want to extend their professional role and what they consider are
the important issues associated with role extension. This paper reports on qualitative data derived from a survey of Australian
sonographers and investigates if Australian sonographers are interested in extending and expanding their professional role and
responsibilities and, if they do, what might be necessary or desirable from a professional point of view for this change to occur.
A survey was mailed to all members of the Australian Sonographers Association (ASA) in October 2006. The 31-item survey included
28 closed-ended and three opened-ended items to provide both quantitative and qualitative data. The quantitative data will be
reported separately. Qualitative data was derived from responses to the opened-ended questions, which asked respondents to
elaborate on their attitudes and feelings about role extension and development. Analysis used Nvivo7 software to aid in uncovering
common themes from the qualitative data. The analysis focused on the reported incentives or motivations for becoming a
sonographer practitioner as well as disincentives or perceived hurdles that would discourage respondents from becoming
sonographer practitioners. The three most reported incentives or motivations for becoming a sonographer practitioner were
professional recognition, remuneration and increased knowledge. The three most commonly reported disincentives or perceived
hurdles that would discourage respondents from becoming sonographer practitioners were legal issues, insurance and further study.
Introduction: This study describes the effect of introducing a cardiac sonographer led follow up clinic within a hospital cardiology
department for patients with stable heart valve disease. The two years before and after the instigation of the valve clinic were audited.
Materials and methods: The clinic was conducted in a single centre and undertaken in the cardiology department of a district
general hospital. A total of 382 patients, with 397 clinically significant valve lesions, but for whom surgery was not yet indicated but
follow up required, were seen in a cardiac sonographer run clinics. These patients no longer attended a medical follow up clinic
unless there was clinical or echocardiographic deterioration. Effectiveness was judged by the percentage treated according to current
best practice guidelines, the number of echocardiograms performed and the number of hospital outpatient visits attended. In addition
mortality data for the subjects in the clinic was collected. Results: The proportion followed up according to best practice guidelines
rose from 157 (41%) to 354 (92%) (p < 0.01). The total number of echocardiograms performed fell from 807 to 550. Total number of
outpatient visits fell from 998 to 31. A total of 11 patients died in the two year study period, none from progressive valve disease.
Discussion: This study demonstrates that a protocol driven sonographer led heart valve disease follow up clinic, significantly
improved the quality of follow up while bringing about a major reduction in outpatients visits, without compromising patient safety.
Role development for imaging allied health professionals has progressed significantly over the last three decades with many major
developments pioneered in the field of ultrasound. This paper reviews the developing role of the radiographer in ultrasound (in some
countries such as the UK, sonographers are considered a type of radiographer) and some of the clinical, professional and
educational implications of such development. As the published evidence base underpinning the latest developments is scarce,
several contemporary case study examples, which have been presented verbally at study days attended by the authors, have been
included. In conclusion, sonographer role development is considered within the professional contexts of extended role, advanced and
consultant practice.
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Objective: The main goal of this study was to determine end users’ knowledge regarding safety aspects of diagnostic ultrasound
during pregnancy. End users’ attitudes toward the use of ultrasound in low-risk pregnancies were also assessed. Methods: A
questionnaire was distributed to ultrasound end users attending review courses and hospital grand rounds between April and June
2006 in Chicago. Results: One hundred thirty end users completed the questionnaires (63% response rate). Sixty-three percent were
physicians (n = 84), most of them obstetricians (81.7%). About 18% of participants routinely performed Doppler ultrasound
examinations during the first trimester. Fifty percent of end users thought that the number of ultrasound examinations in low-risk
pregnancy should be limited to 1 to 3 (mean ± SD, 2.6 ± 0.9). Almost 70% disapproved of “keepsake/entertainment” ultrasound.
Although 32.2% of the participants were familiar with the term thermal index, only 17.7% actually gave the correct answer to the
question on the nature of the thermal index. About 22% were familiar with the term mechanical index, but only 3.8% described it
properly. Almost 80% of end users did not know where to find the acoustic indices. Only 20.8% were aware that they are displayed
on the sonographic monitor during the examinations. End users with higher knowledge of safety issues thought that there should be
limitations on the number of ultrasound examinations in low-risk pregnancies (odds ratio, 3.3; 95% confidence interval, 1.1–10.0; P =
.028). Likewise, these end users were more likely to respond that ultrasound might have adverse effects during pregnancy (odds
ratio, 3.2; 95% confidence interval, 1.1–12.5; P = .045). Conclusions: Ultrasound end users are poorly informed regarding safety
issues during pregnancy. Further efforts in the realm of education and training are needed to improve end user knowledge about the
acoustic output of the machines and safety issues.
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In an attempt to survey the knowledge among ultrasound users of some safety aspects of diagnostic ultrasound, a questionnaire was
distributed to professionals using ultrasound for fetal examinations. The questionnaire was answered by the participants and faculty
members of six postgraduate courses in obstetric ultrasound, Doppler ultrasound and fetal echocardiography given in Sweden,
Norway and Austria in 2003. Furthermore, in Sweden, the questionnaire was distributed to the staff meeting participants of two major
obstetric ultrasound units and of one unit for fetal echocardiography, and at a meeting of the Working Group for Ultrasound of the
Swedish Society of Obstetrics and Gynecology. In total, 199 questionnaires were anonymously answered by doctors (n = 145),
sonographers (n = 22) and midwives trained in ultrasound (n = 32). All of them were using diagnostic ultrasound on a daily or weekly
basis. The respondents were from nine European countries. In none of the countries is formal certification for the use of diagnostic
ultrasound, in pregnancy or otherwise, required. The doctors who answered the questionnaire were specialists in obstetrics and
gynecology (including some of the internationally recognized experts in fetal ultrasound), pediatric cardiology, radiology or clinical
physiology. The respondents were not informed about the questionnaire in advance and they had a limited time to answer the 16
questions, typically 10–15 min. The questions concerned explanation of the safety indices and their relation to various ultrasound
modes, i.e. real-time B-mode, M-mode, three-dimensional (3D), spectral Doppler, color and power Doppler ultrasound. The
respondents were also asked which ultrasound system they used most often and where on the system the information on thermal
index (TI) and mechanical (MI) was displayed (e.g. in the top right corner of the screen, in a separate window, etc.) Furthermore, the
respondents had to indicate how they adjust the output energy level on their own machine. For all questions, there was the optional
answer ‘Don’t know’. Results: About one-third of the ultrasound experts were able to define the abbreviations TI and MI. For the
subclasses of the TI, the correct answer was found in only 3-8 % of cases. Of those who knew what the TI and MI meant, only twothirds and one-third of respondents, respectively, were able to give a simple explanation of the indices. In 49% of questionnaires, the
Doppler modes were correctly ranked as generally producing higher ultrasound exposure than the imaging modes (B-mode, 3D).
Some 28% of the respondents correctly indicated where on their own machine the information on safety indices is displayed.
However, not all of them knew how to control the output energy level. For all items in the questionnaire there were no significant
differences in the results between the three categories of respondents (i.e. physicians, sonographers and midwives). The results of
the questionnaire were anything but encouraging and they indicated that the users, who are supposed to be responsible for
controlling exposure of the fetus to ultrasound, had a very poor knowledge of the basic safety aspects of ultrasound.
Purpose; This study was performed to evaluate the accuracy of upper abdominal ultrasound (US) scanning performed by
sonographers in a district general hospital, to identify potential areas of weakness and to make recommendations to improve the
service. Materials and Methods: Upper abdominal US examinations performed and reported by sonographers over a 4-week period
were retrospectively reviewed. The accuracy of the imaging findings and reports were assessed against other imaging, surgical,
histological or laboratory findings and against clinical outcome. Results: A heterogenous group of 104 patients were included in the
study, 62 of whom had an US abnormality. Errors of scanning or interpretation were identified in 10 patients (9.6%) of whom five
(4.8%) were felt to be potentially significant. Conclusions: The sonographers’ accuracy in reporting upper abdominal US scans was
90%. However, on the basis of this study the authors have implemented specific recommendations to improve the quality of the
service.
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Aim: To compare the accuracy of radiographers and radiologists in routine abdominal ultrasound. Materials and Methods: One
hundred consecutive patients attending for routine abdominal ultrasound were included. Each patient was examined by both a
radiographer and radiologist. Both operators noted their fndings and wrote a concluding report without conferring. Reports were
compared. Where there was disagreement the patient was either re-examined by another radiologist or had further investigation.
Results: Of 100 patients, 52 were men and 48 were women. The age range was 19±88 years (median 52 years). Thirty-seven
patients had renal tract ultrasound, one had an aortic ultrasound and 62 had general upper abdominal ultrasound. In 44 cases both
operators reported the examination as normal. In 49 cases both operators reported the examinations as abnormal and there was
complete agreement between the operators. In seven cases there was not complete agreement between operators. Three of these
disagreements were considered minor and four major. In three of the seven cases the radiographer was correct, and in four the
radiologist was correct. Conclusion: Experienced radiographers and radiologists are highly accurate in performing and interpreting
routine abdominal sonography. Both operators missed a small minority of abnormalities. There was no statistically significant
difference in the accuracy of radiographers and radiologist.

35

The ARRT: The American Registry of Radiologic Technologists tests, certifies, and annually registers more than a quarter-of-a-million
radiologic technologists to promote high standards of patient care. They award the "Registered Technologist," or "R.T.," designation
to individuals who have completed the prescribed classroom and clinical education, passed the appropriate exam, and met the ethics
requirements. And they ensure their continuing education and ongoing compliance with their high standards by requiring annual
registration of their certificate. Certification by ARRT is voluntary, not mandatory. But employers, state licensing agencies, and federal
regulators view ARRT’s credential as an indicator that a person has met recognized national standards for medical imaging and
radiation therapy professionals. How Are Radiologic Technologists Deemed Qualified? First comes initial certification.
Certification is the process of initially recognizing individuals who have satisfied certain standards within a profession. A person is
certified by ARRT after completing an approved educational program, complying with the ethics standards, and passing a certification
exam. Then comes annual registration. Registration is the yearly procedure required to maintain certification. ARRT registrants are
those who, having already fulfilled the requirements for initial certification, continue to meet the requirements for annual registration.
The ARRT annually registers the certificates of individuals who meet the following three criteria: agreeing to comply with the ARRT
Rules and Regulations, continuing to comply with the ARRT Standards of Ethics, and meeting our continuing education requirements.
Only technologists who are currently registered (which means that they have renewed within the past year) may designate
themselves as ARRT Registered Technologists and use the initials "R.T." after their names. Federal laws regulate personnel
qualifications in some modalities (mammography, for example) but they accredit the health care facility rather than licensing the
individual radiologic technologist who is providing patient care. And while many states have laws regulating who can perform
radiologic procedures, they are typically based on ARRT certification. Some employers and state agencies may require ARRT
certification, but not necessarily current registration. Unless they require current registration by ARRT, employers cannot assume that
the person has complied with the ethics requirements or the continuing education requirements.
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This document outlines certification requirements for sonography. There are two pathways (primary and post-primary). For the
primary pathway, it notes that sonography educational programs must be accredited by a mechanism acceptable to the ARRT. ARRT
generally recognizes only accreditation agencies that are recognized by the Council for Higher Education Accreditation and/or United
States Department of Education.
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In Australia, sonographers and student sonographers are required to be accredited by Australian Sonographer Accreditation Registry
(ASAR) in order to practise. This requirement is contained within the Australian Government’s Diagnostic Imaging Accreditation
Scheme standards and Medicare legislation. Accreditation of sonographers is linked only to achieving - or in the case of students
studying towards - an accredited entry-level qualification, completion of continuing professional development and payment of an
annual fee to ASAR. The ASA contends that the lack of a requirement to ensure each sonographer is ‘fit to practise’ is an
unacceptable gap in current regulation, undermining efforts to ensure the quality of sonographic services and failing to protect
patients from harm. The ASA supports and advocates for nationally-enforceable regulation of sonographers to meet our patient’s
expectations. National registration: The National Registration and Accreditation Scheme (NRAS) for health workers commenced on
1 July 2010. The ten professions which comprised the initial intake into this scheme were those that had registration requirements in
all Australian states or territories, as well as those in which legislated regulation is deemed to be in the public interest. An additional
four professions - including medical radiation practitioners which are defined as radiographers, radiation therapists and nuclear
medicine technologists - will be included in the NRAS, commencing on 1 July 2012. As sonography did not have registration in any
states or territories prior to the commencement of NRAS the profession has not been in a position to negotiate entry into NRAS. In
early August 2011 the ASA lodged a submission with the Health Workforce Principal Committee requesting a profession-specific
Sonography Board of Australia be formed under NRAS. This submission was prepared based on information that consideration of
professions which were unregistered would commence. More recently, the Australian Health Workforce Ministerial Council (AHWMC)
issued a communiqué stating, in part, ‘Ministers have commissioned work on unregistered professions and future directions for
national registration. Given this, Ministers agreed to defer consideration of the inclusion of additional professions into the NRAS.
Ministers agreed that it would be premature to consider further applications for the scheme until this work has been completed, other
than paramedics’. Options for unregistered health practitioners including sonographers: Policy work is continuing at a federal
level to establish an alternative regulatory framework. The National Alliance for Self-Regulating Health Professions (NASRHP),
consisting of the peak professional associations of eight self-regulating health professions, including the ASA representing
sonography, released a proposal ‘Harnessing self-regulation to support safety and quality in healthcare delivery’ in March 2012. This
proposal concluded that the framework that regulates all health practitioners should be expanded beyond NRAS to include:
• authorised self-regulating professions via a health professions panel
• negative licensing to withdraw the ability to practise from registered and self-regulated practitioners who do not meet the
regulatory requirements, or unregulated practitioners due to poor practice.
As with all advocacy initiatives, consideration by the federal government of the introduction of the NASRHP’s proposal may be
prolonged and the outcomes may not match the expectations of NASRHP’s member professional associations, including the ASA.
The ASA will continue, both independently and collaboratively, to lobby on behalf of our members and the public for the introduction
of a timely and equitable solution to health practitioner regulation. In the interim, as there is no regulatory model with the rigour the
ASA believes is required for regulation of sonographers and other health practitioners other than NRAS, the ASA continues to
support its Position Statement published in early 2010.
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This publication contains information about Cardiovascular Credentialing International (CCI). It also provides the necessary
information and references concerning the process by which candidates may earn certificate or registry-level credentials. CCI is a
not-for-profit corporation established for the purpose of administering credentialing examinations as an independent credentialing
agency. CCI began credentialing cardiovascular professionals in 1968. CCI offers eight credentials which, when earned, demonstrate
that the registrant holds fundamental knowledge in the particular cardiovascular specialty. These include RCCS – Registered
Congenital Cardiac Sonographer, RCS – Registered Cardiac Sonographer, and RPhS – Registered Phlebology Sonographer.
Oregon Governor Signs Sonographer Licensure Legislation: On July 28, 2009, Oregon Governor Ted Kulongoski signed a
sonographer licensure bill (HB 2245) into law. The new law makes Oregon only the second state in the United States to require
licensure of sonographers. The Society of Diagnostic Medical Sonographers (SDMS) has worked closely with other sonographyrelated organizations and Oregon sonographers to help craft the language in new law. The law renames and restructures the Oregon
Board of Radiologic Technologists to the Oregon Board of Medical Imaging (OBMI) and ensures representation of sonographers on
the Board. The sonographer licensure law requires Oregon sonographers to become licensed by OBMI effective July 1, 2010.
Beginning on January 1, 2014, all sonography licensees would be required to hold a national sonography certification/credential (or
be currently enrolled as a student). While the Oregon bill is far more detailed than the sonographer licensure law that passed in New
Mexico earlier this year, additional administrative rules/regulations will be developed over the next year to fully implement the new
law. SDMS will be continue to monitor developments regarding sonographer licensure in other states.
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On April 6, 2009, New Mexico (NM) Governor Bill Richardson signed the historic bill that, for the first time in the United States,
requires licensure of sonographers. The bill adds sonographers (and MRI technologists) to the list of medical imaging professionals
licensed by the State of New Mexico. Until now, anyone could perform sonograms in New Mexico. Prior to the passage of the New
Mexico licensure law, virtually all other health care providers and professionals had to be licensed. As a result, the public is often
surprised to learn that the person performing a medical sonogram does not have any state licensure or national certification
requirements. The responsibility for administering the NM sonographer licensure program would rest with the New Mexico
Environment Department. Although this was not the first choice in most sonographers’ minds, the Environment Department currently
manages the radiologic technology licensure program so the administrative infrastructure is already in place. By ensuring the creation
of an advisory council that includes representation by each medical imaging and radiation therapy modality regulated, the bill helps
ensure that the Department’s other areas of emphasis do not detract from sonographer licensure. Because sonographers have never
had to be licensed before, they frequently do not see or understand the distinction between state licensure and national certification.
National certifications or credentials issued by voluntary organizations such as the American Registry for Diagnostic Medical
Sonography (ARDMS), Cardiovascular Credentialing International (CCI), and the American Registry of Radiologic Technologists
(ARRT) have little legal weight. The certification process and resulting credential are valuable tools in ensuring sonographers have
met minimum education and knowledge requirements but do not really regulate anyone’s ability to perform sonography. In an ideal
world, no additional regulation of sonography would be required. However, as everyone knows, more and more people are taking
weekend courses and buying ultrasound equipment without understanding the ramifications of using ultrasound technology (e.g.,
ALARA). Under the bill passed by the New Mexico legislature, national credentials/certifications should provide evidence of meeting
the state’s standards. All sonographers who are performing these critical medical imaging services in New Mexico will be required to
meet national certification standards (i.e. have certifications or credentials issued by ARDMS, CCI, or ARRT). As a result, there would
be no additional exams in New Mexico beyond the national certification exams required by ARDMS, CCI, or ARRT. The bill also
requires the state to recognize the continuing medical education completed for national certification renewal. The most visible impact
on New Mexico sonographers will be a license fee. However, the legislation caps the license fee at $100 per two-year license. In
addition, only the New Mexico Legislature can change this cap.
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Preamble: The purpose of this document is to define the Scope of Practice for Diagnostic Ultrasound Professionals in the US and to
specify their roles as members of the health care team, acting in the best interest of the patient. This scope of practice is a "living"
document that will evolve as the technology expands. Definition of the Profession: The Diagnostic Ultrasound Profession is a multispecialty field comprised of Diagnostic Medical Sonography (with subspecialties in abdominal, neurologic, obstetrical/gynecologic and
ophthalmic ultrasound), Diagnostic Cardiac Sonography (with subspecialties in adult and pediatric echocardiography), Vascular
Technology, and other emerging fields. These diverse specialties are distinguished by their use of diagnostic medical ultrasound as a
primary technology in their daily work. Certification is considered the standard of practice in ultrasound. Individuals who are not yet
certified should reference the Scope as a professional model and strive to become certified. Scope of Practice of the Profession:
The Diagnostic Ultrasound Professional is an individual qualified by professional credentialing and academic and clinical experience
to provide diagnostic patient care services using ultrasound and related diagnostic procedures. The scope of practice of the
Diagnostic Ultrasound Professional includes those procedures, acts and processes permitted by law, for which the individual has
received education and clinical experience, and in which he/she has demonstrated competency. Diagnostic Ultrasound Professionals:
• Perform patient assessments
• Acquire and analyze data obtained using ultrasound and related diagnostic technologies
• Provide a summary of findings to the physician to aid in patient diagnosis and management
• Use independent judgment and systematic problem solving methods to produce high quality diagnostic information and
optimize patient care.
This website notes that in the US most employers in the US prefer to hire sonographers who have professional certification. A
sonographer can get certification and passing an exam. Most exams relate to the specialty that the sonographer is most interested
in—for example an exam to become certified in abdominal sonography. A few states require diagnostic medical sonographers to be
licensed. Typically, professional certifications required for licensure; other requirements vary by state. Sonographers must take
continuing education to keep their certification current.
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The American Registry for Diagnostic Medical Sonography (ARDMS) is an independent, not-for-profit organization founded in 1975
that administers examinations and awards the following credentials:
• RDMS® – Registered Diagnostic Medical Sonographer®
• RDCS® – Registered Diagnostic Cardiac Sonographer®
• RVT® – Registered Vascular Technologist®
• RPVI® – Registered Physician in Vascular Interpretation®
• RMSK™ - Registered in Musculoskeletal™ sonography
ARDMS is the globally recognized standard of excellence in sonography and has certified more than 75,000 individuals. ARDMS is
composed of three key groups:
• Board of Directors – Sonographers, vascular technologists, physicians, research scientists, and a member of the public are
volunteer members of the board that determines the direction and policies of our organization.
• Examination Development Task Forces – A group of sonographers, vascular technologists, physicians and scientists
volunteer their time and expertise to produce our examinations.
• Professional Staff – A paid, highly-skilled staff administers the programs and assists applicants and registrants.
Credentials awarded by ARDMS document personal achievement of recognized professional standards and are widely accepted in
the medical community by sonography and vascular professional organizations. However, ARDMS does not validate the day-to-day
job performance of any sonography professional.
ARDMS has earned the prestigious ANSI-ISO 17024 accreditation for certifying bodies from the International Organization for
Standardization (ISO). Accreditation is granted through the American National Standards Institute (ANSI). ARDMS has also earned
accreditation with the National Commission for Certifying Agencies (NCCA). The NCCA is the accrediting arm of the National
Organization for Competency Assurance (NOCA). Established in 1977 as a nonprofit organization, NOCA is a leader in establishing
quality standards for certifying organizations.
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ARDMS is developing a program to assure that Registrants continue to meet the basic competency requirements of core clinical skills
in present day practice.
• Each Registrant who holds an active ARDMS certification as of December 31, 2011 will be assigned the 2012 – 2021 10year recertification assessment period
• The 10-year period for new Registrants will begin the year following the attainment of the credential
• If a Registrant earns a new credential or specialty after January 1, 2012, then that credential/specialty will have a separate
10-year recertification assessment period that will begin the year following the attainment of the credential/specialty.
ARDMS will develop tools and resources to assist Registrants in tracking and meeting the recertification assessment
program requirements.
• Registrants who do not wish to take a recertification assessment in a specific credential/specialty may voluntarily relinquish
the credential/specialty.
As an ARDMS Registrant, individuals are committing to demonstrate the highest level of competency in the modality of sonography
by meeting and maintaining the standards set by the ARDMS. The pathway of maintenance your certification is comprised of:
Paying the ARDMS annual renewal fee each year: Each year ARDMS assesses Registrants an annual renewal fee. By paying
your annual renewal fee, you are contributing to the ARDMS mission of promoting quality care and patient safety through the
certification and continuing competency of ultrasound professionals. In order to maintain your credentials, you must pay the annual
renewal fee of $75 USD or $100 USD (for RPVI and MSK Registrants with MD/DO/DPM) designation on or before December 31 of
each year in order to stay active for the following year.
Attesting to ARDMS rules and policies: Each year when you pay your annual renewal fee, you are attesting that you are in
compliance with all ARDMS rules and discipline policies and are in good standing with the ARDMS.
Earning a minimum of 30 ARDMS-accepted CMEs during your three-year CME period: ARDMS verifies its Registrants'
compliance with continuing medical education (CME) requirements using an audit process. Earning your CMEs is an integral
component of maintaining your ARDMS credential(s) and demonstrates your ongoing commitment to lifelong learning.
Recertification...Continued Commitment to Excellence: Following the attainment of the ARDMS credential, Registrants are
assigned a 10-year recertification period the year after the credential is earned. ARDMS is committed to developing a recertification
program that is easy for Registrants to comply with.
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This document reviews Sonography Principles and Instrumentation (SPI) Examination Requirements offered through ARDMS in
order to achieve sonography certification and the various prerequisites needed before taking the exam. For example, one
prerequisite entails: (1) Education: Graduate of a program accredited by an agency recognized by the Council for Higher Education
Accreditation (CHEA), United States Department of Education (USDOE) or Canadian Medical Association (CMA), that specifically
conducts programmatic accreditation for diagnostic medical sonography/diagnostic cardiac sonography/vascular technology.
Currently the only organizations that offer programmatic accreditation under the aforementioned associations are the Commission on
Accreditation of Allied Health Education Programs (CAAHEP) and the Canadian Medical Association (CMA). (2) Required Clinical
Ultrasound/Vascular Experience: No additional experience is required. (3) Documentation Required with Application: 1) Copy of
diploma from ultrasound/vascular program or an official transcript indicating the date the degree was conferred. 2) Original letter
signed by program director and/or medical director indicating date of graduation or successful completion of the program4. Program
directors must use the mandatory formatted sample letter, available on ARDMS.org /sampleletters. 3) The CV form is not required if
the application is submitted and received in the ARDMS office within one year after successful completion of the program. Otherwise
an original signed and completed CV form for each appropriate specialty area(s) must be submitted. 4) Photocopy of a non-expired
government issued photo identification with signature; the name on the identification must exactly match the name under which you
are applying for ARDMS examination.
This page notes the five credentials offered by the ARDMS and the corresponding exams and specialty exams required.
• RDMS: requires the SPI exam (sonography principles and instrumentation) and a specialty exam in abdomen, breast, fetal
echocardiography, neurosonolgoy, or obstetrics/gynecology.
• RDCS: requires the SPI exam and a speciality exam in adult echocardiography, fetal echocardiography, pediatric
echocardiography.
• RVT: requires the SPI and a speciality exam in vascular technology
• RMSK: requires the musculoskeletal sonography exam
• RPVI: requires the physicians’ vascular interpretation exam
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This article summarizes some of the many trends in fetal, pediatric and adult echocardiography that SDMS members are excited
about. Fetal Echocardiography: Sonography has been used since the mid-1980s to help identify congenital heart defects during
the second trimester. The “basic” examination of the fetal heart involves a four-chamber view – evaluation of the right and left atrial
and ventricular chambers and their respective valves. In the past several years, there has been a movement in the obstetric
ultrasound community to encourage obstetric sonographers to perform the “extended basic” exam which includes the cardiac outflow
tracts. The outflow tracts consist of the main pulmonary artery exiting the right ventricle and the aorta exiting the left ventricle. The
fetal echocardiography community also is abuzz over three-dimensional (3D) and four-dimensional (4D) ultrasound and the potential
of this technology to significantly improve the evaluation of the fetal heart. Spatiotemporal Image Correlation (STIC), a 4D application,
allows for evaluation and manipulation of the heart in real-time, Allen says. Today’s ultrasound equipment allows sonographers to
gather a volume of data from which they can create detailed 3D images of the tiny fetal heart which is constantly in motion. With
computer manipulation of the data sets, the images also can be viewed in 4D, allowing physicians to see the entire fetal heart cycle
from start to finish. Pediatric Echocardiography: One of the most significant advances in pediatric echo over the last decade is
moving to a digital format. The advent of pediatric transesophageal (TEE) probes also has been a big advance for pediatric echo.
Transesophageal probes provide an unimpeded sonographic visualization of the intracardiac structures. They’re useful in visualizing
very fine valvular abnormalities, the thoracic aorta, vegetations and thrombus in the atrial appendage. It is also useful in detecting
subtle anatomic variations seen in congenital heart disease. Pediatric-sized TEE probes make the exams possible. In the past it
wasn’t possible because the adult probe was just too big to put down the baby’s or child’s esophagus. Now the probe is small enough
to successfully manipulate it in children and get superb images. Because the new sonographic imaging equipment and better surgical
techniques allow clinicians to detect and repair more cardiac abnormalities earlier, patients are living longer. Adult
Echocardiography: The adult echo world is abuzz about 2D and 3D speckle tracking, relatively new techniques for the assessment
of heart function and strain imaging. Speckle tracking evaluates both regional and global function by measuring the deformation of
the heart muscle.
This document describes the requirements for admission to the Register of Accredited Medical Sonographer in Australia.
Requirements include: Continuation of Accreditation: In order to remain on the Register, an accredited Sonographer must satisfy
the ASAR continuing professional development (CPD) requirements and pay the prescribed annual fee. Student Sonographers, apart
from paying the prescribed annual fee should provide evidence of their student status every year when they renew their ASAR
accreditation.
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ASAR’s functions:
1. Accredit sonography education programs within Australia
2. Maintain a register of Accredited Sonographers and Accredited Student Sonographers
3. Establish minimum standards of Continuing Professional Development (CPD) and to monitor the CPD requirements for
Sonographers to remain on the register
4. To support activities that advance the profession of sonography
5. To provide registration information about Sonographers to Medicare Australia
6. To provide public access to the name, registration number, State or Territory, current type of accreditation and area of
specialty for active Sonographers.
ASAR’s Role:
ASAR is not a registration board.
ASAR does not have the authority to remove a Sonographer from the Registry due to professional misconduct, nor the ability to
prevent a Sonographer from practicing.
ASAR is only able to remove a Sonographer from the Registry if they:
•
fail to meet CPD requirements and or
•
fail to pay annual fees
Regulatory bodies: A Regulatory Body maintains a register of individuals who have achieved the required qualification of that
profession to practice and can evidence continuing competence at the required level. For a doctor to practice in the UK, he or she
must be registered with the General Medical Council (GMC). This is the regulatory body for medical practitioners. The majority of
sonographers who are employed in the UK come from a background of radiography or midwifery. To practice radiography in the UK a
qualified radiographer must be registered with the Health Professions Council (HPC). Similarly a midwife must be registered with the
National Midwifery Council to practice as a midwife. Sonographer registration in the U.K.: There are a number of professions allied
to medicine that are regulated by the HPC, for example radiography, physiotherapy. However, sonography is not recognised as a
profession by the HPC and therefore there is no mechanism whereby an individual can register with the HPC as a sonographer or be
regulated by them as a sonographer. It is a common misunderstanding that sonographers have to be registered with the HPC to
practice. This comes from the fact that most sonographers are also qualified radiographers and maintain their registration with the
HPC because they wish to remain on the HPC register as a radiographer. Professional bodies: An individual can be a member of a
Professional Body, such as the Royal College of Obstetricians & Gynecologists (RCOG), Royal College of Radiologists (RCR),
Society & College of Radiographers (SCoR) or the Royal College of Midwives (RCM) but this is not the same as being accepted onto
the register of one of the regulatory bodies. The professional bodies are responsible for setting and maintaining the standards of their
members, providing a code of conduct etc. They may also act in the capacity of a trades union and can also provide professional
indemnity insurance. The British Medical Ultrasound Society: BMUS is not a professional body but is a scientific society so will
offer a different range of benefits. Whether or not one wishes to join the society has no impact on their ability to work as a
sonographer in the UK, although from a continuing professional development point of view it can be beneficial. The College of
Radiographers are currently working with the HPC to get sonography recognized as a separate profession.
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This document included sections on the role of the sonographer and the use of sonography for entertainment. Role of the
Sonographer and Technical Impressions: The role of the sonographer is to perform the ultrasound scan and to document
observations. The sonographer’s written technical impressions are intended as a form of communication between the sonographer
and the reporting physician. These observations must be reviewed and subsequently reported by the reporting physician. Issuing of a
final report/diagnosis represents the practice of medicine and is therefore the domain of the reporting physician. Use of Ultrasound
for Entertainment or Non-Diagnostic Purposes: In contrast to this justified form of assessment, ultrasound for entertainment is
simply an elaborate version of a portrait. For a variable fee, the surface of the fetus is skimmed over and clients are provided with
keepsake images or a DVD of their fetus. There are no measurements taken during this exam, no morphological assessment
performed and no dictated diagnostic report of findings. Essentially there are no diagnostic benefits to the exam and uninformed
parents may be falsely reassured that the beautiful portrait indicates a normal fetus. Entertainment ultrasound facilities may operate
outside of medical guidelines and without any controls, which may result in a lack of technical safeguards, operator expertise or
governance of technical competency. These facilities do not comply with the ALARA principle which could result in increased fetal
exposures. The Canadian Society of Diagnostic Medical Sonograph (CSDMS) does not support persons or facilities that participate in
ultrasound for entertainment activities. Liability insurance purchased through the CSDMS group insurance plan does not cover any
activities carried out for entertainment ultrasound purposes. Other leaders in Canadian medicine support this statement: In 2005, the
SOGC (Society of Obstetrics and Gynaecologists of Canada) published an article entitled “Obstetrical Ultrasound Biological Effects
and Safety”, and their conclusion was that “the theoretical risk of adverse bio-effects even from standard 2D obstetrical ultrasound
makes it hard to justify its use for non-medical reasons such as sex-determination, making non-medical photos or video, or for
commercial purpose.” The SOGC recommends that ultrasound be used prudently and that energy exposure be limited to the
minimum that is medically necessary. The SOGC further recommends a complete ban on the non-medical use of fetal ultrasound and
encourages government to join with society to find appropriate means to deal with this public health issue. The CAR (Canadian
Association of Radiologists) makes a similar statement: “The CAR strongly opposes the use of diagnostic ultrasound equipment for
non-medical purposes and considers the use of medical ultrasound for entertainment to be a misuse of the technology especially if
fetal subjects are involved.”
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In 1993, the Consortium for the Accreditation of Sonographic Education (CASE) was formed through the common desire to ensure
that the education and training of sonographers in the United Kingdom was delivered at the highest level. All members share
common concerns that standards of service provision and education are developed in parallel with increasing demand and improving
technology. All members strive to create an environment in which education and training is maximised. This will make validation and
accreditation to be as robust and straightforward as possible. CASE's philosophy is to promote best ultrasound practise through the
accreditation of those training programmes that develop safe and competent ultrasound practitioners. This should be delivered at
postgraduate level. The majority of its activities relate to supporting those Institutions that offer, or wish to offer courses leading to the
award of a Masters, Postgraduate Diploma/Certificate in Medical or clinical Ultrasound. In addition to offering accreditation of new,
and re-accreditation of established, ultrasound education programmes CASE undertakes annual monitoring of the courses it has
accredited. The information obtained is fed back to the Institutions both on an individual basis and via the annual CASE report. Each
member organisation is unique and has its own obligations to its membership and its own agenda while CASE brings them together
to provide a forum for the interchange of ideas in which shared views may be synthesised, and thus inform education and training
programmes
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The Medical Radiation Technologists Board (the Board) is one of sixteen New Zealand health registration authorities appointed by
the Minister of Health under the Health Practitioners Competence Assurance Act 2003 (the Act). The Board is responsible for the
administration of the Act in regard to the profession of medical radiation technology. The primary responsibility of the Board is to
protect the health and safety of the New Zealand public by ensuring practitioners registered in the profession of medical radiation
technology are competent and fit to practice. In accordance with Section 118 of the Act, the Board is responsible for fulfilling a
number of functions:
• 01. To prescribe the qualifications required for scopes of practice within the profession of medical radiation technology, and,
for that purpose, to accredit and monitor educational institutions and degrees, courses of studies, or programmes.
• 02. To authorise the registration of medical radiation technologists under the Act, and to maintain registers.
• 03. To consider applications for annual practising certificates.
• 04. To review and promote the competence of medical radiation technologists.
• 05. To recognise, accredit, and set programmes to ensure the ongoing competence of medical radiation technologists.
• 06. To receive and act on information from health practitioners, employers, and the Health and Disability Commissioner
about the competence of medical radiation technologists
• 07. To notify employers, the Accident Compensation Corporation, the Director-General of Health, and the Health and
Disability Commissioner that the practice of a medical radiation technologist may pose a risk of harm to the public.
• 08. To consider the cases of medical radiation technologists who may be unable to perform the functions required for the
practice of the medical radiation technology profession.
• 09. To set standards of clinical competence, cultural competence, and ethical conduct to be observed by medical radiation
technologists.
• 10. To liaise with other authorities appointed under the Act about matters of common interest.
• 11. To promote education and training in the profession of medical radiation technology.
• 12. To promote public awareness of the responsibilities of the Board.
• 13. To exercise and perform any other functions, powers, and duties that are conferred or imposed on it by or under the Act
or any other enactment.
Qualifications: To be considered for registration as a medical radiation technologist in any of the specified scopes of practice, an
individual must hold a qualification for that particular scope as prescribed by the Board or approved by the Board as being
substantially equivalent to the prescribed qualifications. In addition to having an approved qualification individuals may also be
required to demonstrate that they have adequate experience in the relevant scope of practice. Sonographer: The Board has
prescribed one New Zealand postgraduate qualification for a person to be eligible for registration in the scope of practice of
Sonographer: Postgraduate Diploma in Health Science (Ultrasound) issued by the Unitec Institute of Technology. Required
Experience: If an individual is applying for registration in Nuclear Medicine, Ultrasound, or Magnetic Resonance Imaging, in addition
to holding a relevant postgraduate qualification, they must also be able to provide evidence that you have a minimum of 3360 hours
of clinical experience in the relevant scope of practice you are applying for registration in.
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Recertification is a mechanism used by the Medical Radiation Technologists Board in New Zealand to ensure that registered medical
radiation technologists continue to be competent to practise within their scopes of practice. Annual Practising Certificates: Each
year, if an individual wishes to continue practising in your scope(s) of practice in New Zealand, they must apply for and be issued with
an annual practising certificate (APC). A condition of being issued with an APC is that one must provide evidence of enrolment, and
satisfactory progress in, a Board-approved recertification programme. Alternatively, the Board may issue them with an interim
practising certificate (IPC) until it is satisfied the individual demonstrates that they are competent to practice in the scope(s) of
practice they applied for. Working with an IPC will require an individual to work under the supervision of a registered medical radiation
technologist or other relevant registered health practitioner. Recertification Programmes: The Board's recertification programme
framework is based on a continuing professional development (CPD) model. Individuals have the option of enrolling in one of seven
recertification programmes for medical radiation technologists that are currently approved by the Board. They must meet the
requirements of the particular recertification programme in which they are enrolled. Recertification Audits: An essential component
of the CPD-based recertification programme adopted by the Board is the audit of CPD records.The Board undertakes an annual audit
of approximately 10% of its registrant database to assess individual medical radiation technologists’ compliance with the Boar’ds
recertification requirements.
There are two types of radiography - diagnostic and therapeutic. Both need considerable knowledge of technology, anatomy,
physiology and pathology to carry out their work. Many also undertake further training to become a sonographer.
Some of the imaging technology that a diagnostic radiographer may use are:
• X-Ray - looks through tissues to examine bones, cavities and foreign objects.
• Fluoroscopy - images the digestive system providing a real-time image.
• CT (Computed Tomography) - which provides cross-sectional views (slices) of the body.
• MRI (Magnetic Resonance Imaging) - builds a 2-D or 3-D map of the different tissue types within the body.
• Ultrasound - well known for its use in obstetrics and gynaecology. Also used to check circulation and examine the heart.
• Angiography - used to investigate blood vessels
Sonography/ultrasonography: Ultrasound is used in various settings in a hospital, including abdominal scanning and breast
ultrasound. Ultrasound imaging is the use of high frequency sound in excess of human hearing to produce images of structures of the
human body that may be observed on a screen. These images may subsequently be transferred to photographic film or paper or onto
video or CD forming part of the patients' record of their examination. There are no direct entry routes into ultrasound. Most
sonographers train as a radiographer then undertake an approved post-registration course, Offered by higher education institutions.
The courses are a minimum of one academic year and prepare sonographers clinically and academically for practice. Normally a prerequisite for acceptance is access to a clinical department with supervised practice for students.
To practice as a radiographer in the UK, an individual must be registered with the Health and Care Professions Council (HCPC). To
register individuals must have successfully completed an approved training programme in diagnostic or therapeutic radiography.
These are offered at undergraduate degree (full-time and part-time) and at postgraduate degree/diploma level at a number of
universities across the UK.
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