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Abstract

The purpose of this study was to assess the current status of patient radiation exposure tracking
internationally, gauge interest and develop recommendations for implementation. A survey
questionnaire was distributed to representatives of countries to obtain information, including the
existence of a patient exposure tracking program currently available in the country, plans for
future programs, perceived needs and goals of future programs, which examinations will be
tracked, whether procedure tracking alone or dose tracking is planned, and which dose quantities
will be tracked. Responses from 76 countries, including all of the six most populous countries and
16 of the 20 most populous, showed that although no country has yet implemented a patient
exposure tracking program at a national level, there is increased interest in this issue. Eight
countries (11%) indicated that such a program is actively being planned and 3 (4%) stated that
they have a program for tracking procedures only, but not for dose. Twenty-two (29%) feel that
such a program will be “extremely useful”, 46 (60%) “very useful” and 8 (11%) “moderately
useful”, with no respondents stating “Mildly useful” or “Not useful”. Ninety-nine percent of
countries indicated an interest in developing and promoting such a program. In a first global
survey covering 76 countries, it is clear that no country has yet achieved exposure tracking at a
national level, although there are successful examples at sub-national level. Almost all have
indicated interest and some have plans to achieve dose tracking in the near future.
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1. Introduction

Increasing use of diagnostic medical imaging, with over 4 billion studies performed
worldwide each year, is exposing populations to increasing doses of ionizing radiation [1].
Never before has there been a time like the present, when so many patients are receiving
cumulative radiation doses which can exceed 100 mSv [2-5]. The majority of this exposure
is justified, with medical benefits for patients, but reports in a variety of clinical settings
have identified nontrivial proportions of radiological examinations that do not meet
appropriateness criteria [5]. While creating awareness among referring physicians,
utilization of appropriateness criteria, and emphasizing optimization for those performing
examinations have been goals, for many years, the current situation demands additional
considerations. One such consideration is tracking of radiation exposure history of patients
[2,5,6]. However, there are no data available on worldwide existence or usefulness of and
interests for such tracking programs.

The International Atomic Energy Agency (IAEA) initiated the Smart Card project in 2006
[2,5,6], with the objective of developing a flexible template for tracking cumulative
radiation exposure (number and type of radiological procedures) and wherever possible dose
for individual procedure. This program was subsequently named as SmartCard/
SmartRadTrack. This was to dispel the myth that the purpose is to develop a card that
contains patient dose history and to indicate a mechanism to track procedures and doses.
This is somewhat similar to ATM card or credit card where cash or credit is not on the card
but card enables access to cash or credit. Under this project, it was decided to assess the
current status of national radiation tracking programs. The issues pertaining to “Why to
track” and some aspects on “How to track” have already been dealt with in other papers
[2,6]. Also in an earlier paper, the authors have indicated that being able to track patient
radiation exposure will provide opportunities for enhancing imaging appropriateness and
safety [5]. The present study reports on the first survey to assess the current global status of
patient exposure tracking, gauge interest in such programs if not in existence, and suggest
solutions based on results of this assessment.

2. Materials and Methods

2.1. Survey Participants

The survey was sent to counterparts participating in medical exposure projects in 85
countries out of a total of 151 IAEA Member States in existence at the time. Most of these
countries are, or have been, participating in medical radiation protection projects of the
IAEA. Wherever contact points for the IAEA projects were not available, such as in
developed countries, the request was sent to members of medical exposure bodies such as
members of the European Commission’s Article 31 Group Working Party on Medical
Exposures, and professional bodies or national authorities in other countries. Help through
personal contacts was sought to reach the most appropriate organizations for dealing with
this topic.

2.2. Survey Administration

The survey was coordinated by the IAEA. It was primarily planned for online data entry
through Google spreadsheets (Google Inc., Mountain View, CA, USA), but Microsoft Word
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(Microsoft Corporation, Redmond, WA, USA) based copies were also made available to
those who had difficulty in online access and data entry.

The survey was initially distributed in March 2010. While a majority (>70%) of responses
were received within one month, repeated (up to three) reminders and alternate contacts
were employed to obtain the widest possible coverage. From some countries, more than one
response was received, as shown in results, which required time to coordinate and integrate
the multiple responses. There was also a need to obtain clarification from approximately a
dozen respondents in order to clarify responses to each question. In the situation of multiple
responses, questions were directed back to the respondents to obtain a collective
understanding and consensus. Unique unambiguous responses were finally obtained for each
question. In addition, a meeting was held at the IAEA in Vienna in October 2010 [7] which
was attended by 46 participants from 31 countries: Africa (6), Asia (11), Europe (18), Latin
America (4), USA (3), Canada (2) and WHO by teleconference (2). This provided another
opportunity to obtain definitive responses from those present and incorporate the responses
into the survey results, more so when there were more than one response from a country.

2.3. Survey Contents

3. Results

The survey consisted of three forms. Form 1, shown in Table 1, was addressed to all survey
participants, and addressed prior radiation tracking programs, the potential usefulness of
such a program, and familiarity with IAEA efforts in this area. Response options were
provided in all questions with free text options to provide more information where
applicable. The first question addressed the presence of any current or planned radiation
tracking program. A respondent answering that such a program is actively being planned
was directed to Form 2 (Table 2) and the respondent stating that such a program is in place
was directed to Form 3 (Table 3).

3.1. Respondents

A total of 100 responses were received, representing 76 countries. Table 4 lists the countries
responding and the number of responses for the 20 countries providing more than one
response. Table 4 also lists affiliations of respondents. As discussed above, there was one
common response from each country after deliberations with the respondents. Thus, all
results have a common denominator of 76 countries.

3.2. Radiation Exposure Tracking Program

No country replied that it currently has a radiation tracking program at the national level to
track medical radiation procedures. Fig. 1 shows the summary of responses in the question
“Do you currently have a program to track medical radiation procedures and/or doses to
your population?”. Eight respondents, one from each of 8 countries, 8/76 (10.5%) indicated
that such a program is actively being planned. For 3/76 (4%) countries (Czech Republic,
Israel, Malta) the answer was “Yes, only for tracking procedures but not for dose”. No
country reported previously having such a program: 73/76 (96%) stating “No”, 2/76 being
unsure and 1/76 had no answer. Fifty six out of 76 (74%) countries reported being aware of
the IAEA’s Smart Card/SmartRadTrack project, 19/76 (25%) were unaware, 1/76 (1%) did
not answer this question. Seventy five out of 76 (99%) reported being interested in learning
more about the IAEA’s Smart Card/SmartRadTrack project, and the same number reported
being interested in joining and developing and promoting such a program in their country.
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3.3. Usefulness of and interest in Radiation Exposure Tracking Programs

Fig. 2 shows responses about the usefulness of radiation exposure tracking programs.
Twenty two out of 76 countries (29%) responded that a radiation tracking program would be
“extremely useful”, 46/76 (60%) stated “very useful” and 8/76 (11%) stated “moderately
useful” with none stating “mildly useful” or “not useful”. Thus, a total of 89% of countries
were covered by “extremely useful” and “very useful”. Fifty nine out of 76 countries
(77.6%) are interested in obtaining IAEA resources to establish such a program if eligible
under IAEA norms, 12/76 (16%) reported needing no funds but desiring technical
collaboration with the IAEA, and 5/76 (7%) reported no interest in IAEA resources.

In the meeting held at the IAEA, Vienna, from 18 to 21 October 2010, as referred to earlier
above, the following outcomes were arrived at [7]:

»  There was a unanimous feeling that the project is of utmost importance at this
juncture;

» Nationwide: Some countries have plans for a nationwide Picture Archiving and
Communication System (PACS) and, thus, it appears that a number of countries
shall have future capacity for nationwide access to patients’ radiological
examinations at the click of a mouse.

» A presentation by Finland indicated radiation exposure tracking is now a reality
within 33 hospitals of the Helsinki county region, and also possible through some
steps in data transfer from other parts of the country. The same is true for Sweden.

»  Some countries have acquired technologies to make it possible to track a patient’s
exposure within a hospital (Belgium, Bosnia and Herzegovina, Czech Republic,
Estonia, Israel, Malta and Poland).

» No variance in response was found as compared to one sent through online survey

3.4. Planned Programs

Form 2 was completed by 8 respondents from 8 different countries (Belgium, Bulgaria, Iran,
Italy, Lebanon, PR of China, Slovakia and USA), who stated that they do not have a
program but such a program is actively being planned. Three of the 8 countries plan to
establish a program to track medical radiation exposures/doses within the next 2 years, 3
countries within 3 to 5 years, and, for two countries, the time frame was uncertain. In two
countries, the program is planned to be national, in three the planned program will be
regional within one country, in two it will be institutional, and one country responded that it
will be international. Six of the 8 planned programs will track examinations for an individual
patient (e.g. multiple CT scans to the same patient), one will not, and one respondent
responded “do not know”. In response to the question “What are the goals of your planned
program(s) to track medical radiation exposures/doses?” all 8 respondents included quality
assurance/quality improvement. Some also included policy development (2/8), licensure/
certification/regulation (2/8), decision support for ordering examinations (3/8) and for
population doses (1/8).

Out of 8, one did not answer the question “which types of examination (modalities) will be
tracked?”, and one was uncertain. Of the remaining 6, all (6/6) respondents reported that
computed radiography (CR), digital radiography (DR), mammography, diagnostic
fluoroscopy, interventional fluoroscopy and computed tomography (CT) will be tracked,
whereas some also included conventional radiography/x-ray (2/6), planar nuclear medicine
(1/6), SPECT (1/7), PET (1/7) and hybrid imaging (SPECT/CT and PET/CT) (2/6). In terms
of what information will be tracked for individual patients, most (6/7) respondents reported
that numbers of examinations/procedures and type of examination/procedure (e.g. CT), 7/7
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stated radiation dosimetric information (e.g. Dose-Length Product in mGy x cm) will be
recorded; 2/7 also included information about a specific site performing an examination/
procedure (e.g. at National University Hospital) and geographic information about the
examination/procedure (e.g. in Northern Province).

3.5. Quantities Tracked

In terms of quantities that will be tracked, for projection radiography (x-ray, computed/
digital/dental radiography), the most common choice was dose-area product (DAP)/kerma-
area product (KAP) (5/7), while some also chose entrance surface air kerma (2/7), exposure
index (2/7), organ absorbed and effective dose. For fluoroscopy, again, the most common
choice was dose-area product (DAP)/kerma-area product (KAP) (7/7), but some participants
also chose fluoroscopy time (4/7), cine time (4/7), cine runs (2/7), and/or dose/air kerma at
the interventional reference point (4/7). For computed tomography, the most common
choices were CT dose index (CTDIy,) (2/7), volume (CTDlq) (7/7), and dose-length
product (DLP) (6/7); one respondent also chose effective dose. For mammography, three
respondents only selected average glandular dose, whereas one also included incident air
kerma. For nuclear medicine, most (two) selected administered activity (MBq) and organ
absorbed dose; one also included effective dose, and the column was left blank by three
participants which may indicate that they did not understand the question.

4. Discussion

An IAEA survey of 76 countries addressing patient radiation exposure tracking found that
while no country currently has a nationwide program, that technical capabilities now exist,
eight countries are planning a program and there is near-universal interest in patient
exposure tracking.

This investigation is the first survey, to the best of our knowledge, of the international status
of radiation tracking programs. We believe that the sample is reasonably representative of a
major part of the world, since the total population of respondent nations is approximately 5
billion, and responses were received from 6 continents, all of the 6 most populous countries
(Brazil, China, India, Indonesia, Pakistan and USA) as well as 16 of the 20 most populous
countries.

The survey found that no national radiation tracking programs are presently in place,
although technology in some countries exists, that there are 3 countries with programs
tracking radiation-associated procedures, and that 8 countries are planning programs to track
radiation doses. Nevertheless, the results of the survey found that there is a great desire
worldwide for such programs, with 89% of countries responding that such a program would
be extremely or very useful.

The increase in support for radiation tracking programs has been dramatic. Five years ago,
there were few professionals willing to support such an initiative. Now, there is, as
evidenced by the survey a much more pervasive interest. In part, this may be related to
literature addressing multiple imaging procedures received by patients, with some studies
recently demonstrating a significant number of patients receiving more than 10 CT scans or
nuclear medicine procedures and thus having received a few tens of mSv of effective dose,
and some patients exceeding 100 mSv [2-5]. Unfortunately errors and accidental exposures
serve as another driving force and the recent escalation of interest in tracking is closely
related to overexposures in CT over the last 3 years [2,8].

Thirdly, technology has advanced. Previously, PACS systems of different vendors were not
sufficiently developed to cross communicate and to send dose information from the
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scanning device to the PACS; dose quantities were also not standardized in terms of
international agreement; and the electronic health record (EHR) was still in its infancy.
Numerous changes have occurred that address these barriers to dose tracking. The
international code of practice of dosimetry in diagnostic radiology has been formulated in
recent years [9]. This facilitates standardization of dose quantities to be used. Most vendors
now provide patient dose information in the form of structured dose reports as standardized
by the Integrated Health Enterprise (IHE) as a part of the radiation exposure monitoring
(REM) for important imaging modalities such as CT and, to some extent, angiography in
interventional imaging. The communication of structured dose reports between different
vendors of PACS is currently possible.

With these technological advancements, some countries have recently reached the stage of
limited tracking of radiation exposure of patients. Specifically, tracking is possible when a
procedure is conducted in several dozen hospitals throughout the country which are
connected by PACS, and, through slightly increased effort, when conducted in another part
of the country from which data can be transferred through PACS. The adoption of EHR in
Europe has advanced for practice areas such as primary care and geriatrics. In selected parts
of Europe, the adoption of EHRs is nearly universal, e.g. 98% of primary care physicians in
Denmark can manage their patients electronically. The European Union is undertaking
further efforts, including legislation to achieve interoperability of health information systems
[10-12].

This study has several strengths, including being the first such survey; its worldwide scope;
a high response rate from radiation protection authorities representing the majority of the
world’s population; and its obtaining of information pertaining to programs, needs, and
quantities tracked. Nevertheless, there are several potential limitations. One limitation, as
with any such survey, is that responses reflect the views and knowledge of the individual
respondent completing the form, and thus reflect the national situation in a country only
insofar as the respondent is aware of all activity undergoing in that country. Sending the
survey questionnaire only to organizations for such an unfamiliar topic is counterproductive.
While the IAEA’s extensive network of contacts was utilized to target individuals likely to
serve as the best providers of information on dose tracking in their countries, inevitably
some programs can be expected to have been missed, and individuals’ ideas relating to the
need for tracking programs may not be generalizable throughout a country’s medical,
radiation protection, and regulatory communities. Moreover, no single individual can reflect
the entire repository of knowledge related to radiological protection in a country. For
example, there were two non-respondents (25 %) to the question “What quantities will be
tracked for projection radiography, x-ray, computed/digital/dental radiography?”, suggesting
lack of awareness of some respondents on the appropriate dose quantities for a defined
modality; nevertheless, other individuals within their countries with more specialized
knowledge might be better able to address the quantities to be tracked. National radiation
regulatory authorities may not be aware of the extent of coverage of the PACS systems in
their country, while radiology department chairs may not be informed what dose quantities
are planned to be collected on a national level and what mechanisms are available to track
an individual patient’s history.

Nevertheless, the study’s approach was to reach out to knowledgeable and resourceful
individuals in each country whom it was thought would be able to best compile and assess
information related to their national state of radiation protection. We believe that this
approach, together with the use of additional follow-up mechanisms wherever necessary, as
described in the materials and methods section above, provides the best means of surveying
the worldwide status of radiation dose tracking. Except for items relating to the choice of
radiation dose quantity, which was queried of those who are planning to start a tracking
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program, there were no major problems with survey completion, and the branching response
structure of the questionnaire required only nine simple questions to be answered by the vast
majority of respondents who do not have a tracking program and who are not planning one.

5. Conclusions

This paper represents the first survey covering 76 countries on the international status of
patient exposure tracking, and demonstrates great interest in a relatively underdeveloped
program. The current situation makes this possible within a few dozen hospitals covered by
PACS systems; and that there are nascent efforts to extend coverage to nationwide. These
findings can serve as a benchmark and stimulus for future radiation exposure and dose
recording efforts, which offer the potential to create a data-rich environment enabling
maximal global implementation of the radiation protection principles of justification,
optimization, and dose reference levels.
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Summary of responses to the question: “Do you currently have a program to track medical
radiation procedures and/or doses to your population?”.
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Fig. 2.

Summary of responses to the question: “How useful do you think a radiation exposure
tracking program would be (assuming practicalities are attended t0)?”.
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Table 1

Survey questionnaire for IAEA Smart Card/SmartRadTrack Project, Form 1. Questions addressing prior
radiation tracking programs, the potential usefulness of such a program, and familiarity with IAEA efforts in

this area.

1. 1. Do you currently have a program to track medical radiation procedures and/or doses to your population?

(]
(]

(]

No

No, but such a program is actively being planned (If you responded “No, but such a program is actively being planned”, please
proceed to Smart Card/SmartRadTrack Form 2)

Yes, only for tracking procedures but not for dose
Yes (If you responded “Yes” to Question 1, please proceed to Smart Card/SmartRadTrack Form 3)

Don’t know

2. Are you aware of the IAEA’s Smart Card/SmartRadTrack program?

m]
]

Yes
No

3. Are you interested in joining and promoting such a program in your country?

(]
(]

Yes
No

4. Did you previously have such a program?

(]
m]
(]

Yes
No

Unsure

If yes, please describe your discontinued program (s) to track medical radiation exposures/doses, and why they were discontinued:

5. How useful do you think a radiation exposure tracking program would be (assuming practicalities are attended to)?

]

m]
]
]
m]

Extremely useful
Very useful
Moderately useful
Mildly useful

Not useful

6. Would you be interested in learning more about the IAEA’s Smart Card/SmartRadTrack program?

m]
]

Yes
No

7. Do you need IAEA resources to establish such a program in your country?

(]
(]
m]

Yes, if my country is eligible under IAEA norms
We need no funds but technical collaboration with the IAEA
No

8. Please identify others in your country that would be candidates for a pilot study to participate in a worldwide radiation tracking program
(Name, email 1D, organization)

Eur J Radiol. Author manuscript; available in PMC 2013 October 01.



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Rehani et al. Page 11

Table 2

Survey questionnaire for IAEA Smart Card/SmartRadTrack Project, Form 2. Questions for Country Planning
a Radiation Tracking Program.

1. When do you plan to establish a program to track medical radiation exposures/doses?
[m| Within the next 2 years
[m| 2to 5 years
[m| Beyond 5 years
O

Time frame is uncertain

2. What type of program is it?
[m| International
O National
[m| Regional within a country
]

Institutional/organizational e.g. major hospitals

3. Will the program(s) track examinations for an individual patient? (e.g. multiple CT scans to the same patient)
O Yes
] No
[m| Don’t know

4. What are the goals of your planned program(s) to track medical radiation exposures/doses (please select all that apply)?
[m| Quality assurance/quality improvement

Policy development

Decision support for ordering exams, etc

Reimbursement

Licensure/certification/regulation

Uncertain

[ o I i Y 5 R |

Other (please specify):

5. How do you plan to record data in this program?
[m| On paper
[m| By computer with methodology to help individual person track

O By computer with methodology to help health authorities track

6. Will data collected be transmitted to a centralized database?
(] Yes
[m| No

7. Which types of examinations (modalities) will be tracked? Please select all that apply.
[m| Conventional radiography/x-ray

Computed radiography (CR)

Digital radiography (DR)

Dental radiography

Mammography

Oo0Oooao

Fluoroscopy, Diagnostic
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Fluoroscopy, Interventional
Computed Tomography (CT)
Nuclear Medicine (Planar)

Nuclear Medicine (SPECT)
Nuclear Medicine (PET)

Nuclear Medicine (Hybrid with CT)

I I i R o O o B

Uncertain

8. Which of the following will be tracked for an individual patient? Please select all that apply.

(] Numbers of Exams/Procedures

[m| Type of examination/Procedure (e.g. CT)

] Radiation dosimetric information (e.g. Dose-Length Product, in mGy x cm)

[m| Geographic information about Exam/Procedure (e.g. in Northern Province)

[m| Information about specific site performing Exam/Procedure (e.g. at National University Hospital)
(] Uncertain

[m| Other (please specify):

9. Once collected, for what purposes will the data be used? Please select all applicable.
[m| Quality assurance, quality improvement

Policy development

Decision support for ordering exams, etc.

Reimbursement

Licensure/certification/regulation

Uncertain

[ o I i Y 5 R |

Other (please specify):

10. What quantities will be tracked for? Please select all applicable.

Projection radiography (x-ray, computed/digital/dental radiography)
] Entrance surface air kerma

Dose-Area Product (DAP)/Kerma-area product (KAP)

Exposure index

Organ Absorbed Dose(s)

Effective Dose

Uncertain

OO 0Oo0oaoao

Other (please specify):

Fluoroscopy
] Fluoroscopy time
Fluoroscopy runs
Cine time
Cine runs
Dose-Area Product (DAP)/Kerma-area product (KAP)
Dose/Air kerma at the interventional reference point (cumulative)

Peak/Maximum Skin Dose

O0O0O0Oo0aoao

Organ Absorbed Dose(s)
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[m| Effective Dose

] Uncertain

[m| Other (please specify):
Computed Tomography

] CT Dose Index, weighted (CTDIw)

[m| CT Dose Index, volume (CTDIvol)

[m| Dose-Length Product (DLP)

[m| Organ Absorbed Dose(s)

[m| Effective Dose

] Uncertain

[m| Other (please specify):
Mammography

] Incident entrance air kerma

[m| Average Glandular Dose

] Exposure index

O Uncertain

[m| Other (please specify):
Nuclear Medicine

[m| Administered Activity (MBQq)

[m| Organ Absorbed Dose(s)

] Effective Dose

(] Uncertain

[m| Other (please specify):

List additional measurements and associated modalities here:
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Table 3

Survey questionnaire for IAEA Smart Card/SmartRadTrack Project, Form 3. Questions for Country with
Current Tracking Program.

1. What type of program(s) to track medical radiation exposures/doses exist for your country? (Please select all that apply)
[m| International
O National
[m| Regional within a country
]

Institutional/organizational, e.g. major hospitals

2. How widely are the program(s) to track medical radiation procedures and/or doses to your population implemented? (Please complete (a), (b),
and (c) below.)

a.  Estimated population of country:
b.  Estimated % of population covered in health care system(s):

c.  Estimated % of population in (b) above where program exists:

3. Do the program(s) track examinations for an individual patient? (e.g. multiple CT scans to the same patient)
O Yes
] No
[m| Don’t know

4. What are the goals of your program(s) to track medical radiation exposures/doses? Please select all that apply.
[m| Quality assurance/quality improvement

Policy development

Decision support for ordering exams, etc

Reimbursement

Licensure/certification/regulation

Oo0Oooao

Other (please specify):

5. How do you plan to record data in this program?
[m| On paper
[m| By computer with methodology to help individual person track

[m| By computer with methodology to help health authorities track

6. Will data collected be transmitted to a centralized database?
a Yes
(] No

7. Which types of examinations (modalities) are tracked? Please select all that apply.
[m| Conventional radiography/x-ray

Computed radiography (CR)

Digital radiography (DR)

Dental radiography

Mammography

Fluoroscopy, Diagnostic

Fluoroscopy, Interventional

I I i R o O o B

Computed Tomography (CT)
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O ooano
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Nuclear Medicine (Planar)

Nuclear Medicine (SPECT)
Nuclear Medicine (PET)

Nuclear Medicine (Hybrid with CT)

8. Which of the following is tracked for an individual patient? Please select all that apply.

m}

OO 0Oo0OoOoaoao

Numbers of exams/procedures

Type of examination/procedure (e.g. CT)

Anatomic region/organ scanned (e.g. abdomen or heart)

Radiation dosimetric information (e.g. Dose-Length Product, in mGy x cm)

Geographic information about exam/procedure (e.g. in Northern Province)

Information about specific site performing exam/procedure (e.g. at National University Hospital)
Uncertain

Other (please specify):

9. How useful is the program?

]

o I B |

Extremely useful
Very useful
Moderately useful
Mildly useful

Not useful

Not yet evaluated

10. For what purposes are collected data used? Please select all applicable.

m}

[ o I i Y 5 R |

Data is not yet used

Quality assurance, quality improvement
Policy development

Decision support for ordering exams, etc.
Reimbursement
Licensure/certification/regulation

Other (please specify):

11. What quantities are tracked for? Please select all applicable.

Projection radiography (x-ray, computed/digital/dental radiography)

]

o I B |

Fluoroscopy

m}

(]
(]
m]

Entrance surface air kerma

Dose-Area Product (DAP)/Kerma-area product (KAP)
Exposure index

Organ Absorbed Dose(s)

Effective Dose

Other (please specify):

Fluoroscopy time
Fluoroscopy runs
Cine time

Cine runs
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[m| Dose-Area Product (DAP)/Kerma-area product (KAP)
[m| Dose/Air kerma at the interventional reference point (cumulative)
a Peak/maximum Skin Dose
[m| Organ Absorbed Dose(s)
[m| Effective Dose
[m| Other (please specify):
Computed Tomography
] CT Dose Index, weighted (CTDIw)
[m| CT Dose Index, volume (CTDIvol)
[m| Dose-Length Product (DLP)
[m| Organ Absorbed Dose(s)
[m| Effective Dose
] Other (please specify:
Mammography
[m| Incident air kerma
] Average Glandular Dose
[m| Exposure index
[m| Other (please specify):
Nuclear Medicine
[m| Administrated Activity (MBQ)
[m| Organ Absorbed Dose(s)
[m| Effective Dose
[m| Other (please specify):

List additional measurements and associated modalities here:

12. Please describe your current program(s) to track cumulative medical radiation doses, including data collection and storage strategies,

organization, number and types of participating sites, budget, etc.:

In addition, please attach a data collection form, if available.

Page 16
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Table 4

Survey results from 76 countries that participated in the survey.

Page 17

Afghanistan (RPB)
Armenia (2) (RD, RPB)
Australia (RPB)
Azerbaijan (2) (MP, RD)
Bangladesh (RPB)

Belgium (2) (RPB)

Bhutan (RG)

Bosnia and Herzegovina (2) (MP)
Brazil (RG)

Bulgaria (RPB)

Canada (4) (PS-RG, MP, PS-RG,
RPB)

Chile (RD)

China (2) (RD, RPB)
Colombia (PS-RD)
Costa Rica (MP)

Cote d’lvoire (RPB)
Croatia (2) (MP, RPB)
Cuba (RPB)

Cyprus (RPB)

Czech Republic (2) (PS-RG, RPB)
Dem Rep of Congo (RPB)

Egypt (RPB)

El Salvador (RPB

Estonia (2) (PS-RG, RPB)

Ethiopia (RG)

Finland (RD)

Gabon (MP)

Georgia (MP)

Greece (RPB)

Hong Kong, China (2) (PS-RG, RD)

Hungary (2) (RPB)

India (2) (PS-RG, MP)
Indonesia (2) (RPB)

Iran (RPB)

Israel (RPB)

Italy (2) (MP)

Japan (MP)

Kazakhstan (2) (RPB, MP)

Kyrgyzstan (RD)
Lebanon (2) (RPB)
Lithuania (RPB)
Macedonia (MP)

Malaysia (4) (RPB (1), PS-RG
3)

Malta (RPB)
Mauritius (RD)
Moldova (MP)
Mongolia (RPB)
Montenegro (MP)
Nepal (MP)

Netherlands (2) (MP, PS-RG)
New Zealand (2) (RG, PS-RG)
Nicaragua (MP)

Niger (RD)

Norway (PS-RG)

Pakistan (RPB)

Panama (RPB)

Paraguay (RPB)

Peru (RD)
Philippines (RPB)
Poland (RPB)
Portugal (RPB)
Qatar (MP)

Russian Federation (MP)
Serbia (RPB)

Slovakia (MP)

South Africa (PS-RG)
Sri Lanka (RD)

Sweden (MP)

Syria (RPB)

Taiwan (MP)

Tajikistan (2) (RPB, RD)
Thailand (RPB)

Trinidad & Tobago (PS-RG)
Uganda (PS-RG)

USA (PS-RD)

Vietnam (RPB)

Affiliation of the organization/person filling in the form is given in parenthesis. PS: Professional Society, RPB: Radiation Protection Body, MP:
Medical Physicist, RD: Radiologist, RG: Radiographer. The numbers in parentheses wherever provided represent the number of responses by the
country when it was more than one response.
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