Clinicians' justification of imaging:
do radiation issues play a role?
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Justification: cost vs benefit

*Cost
*Money
*Time
*Discomfort
*Contrast exposition
*False positive findings
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*Benefit
*Getting a diagnose
*Ruling out diagnoses
*Being taken seriously
*Reassured patient and
doctor
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Respondents

General practitioners 77
Hospital physicians 71
Surgeons 13
Internists 20
Neurologists 10
Orthopedics 12
Pediatricians 13
Rheumathologists 4

Non-phycisians 65
Manual physiotherapists 55
Chiropractors 10

Total 213
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Referring clinicians in Norway

 Manual physiotherapists acquired a referral
licence for all techniques in 2006 and
chiropractors in 1991



Research questions

What is the level of radiation knowledge among
referring physicians and non-physicians in
Norway?

How are radiation issues weighted when
referring?

Are clinicians aware of referral guidelines, and do
they use them?

What are the rate and reasons for referrals most
unlikely to affect treatment?

Is the rate of such referrals and guideline use
related to radation knowledge and weighting?



Method

Data collection

 Unprepared respondents, questionnaire
physically handed out

* 71 hospital physicians at all grades during their
morning meetings at a 500-bed general
hospital

e 77 general practitioners, 55 manual
physiotherapists and 10 chiropractors during
lectures at nation- or countywide courses of
general interest within their fields, not related
to radiation issues



Radiation knowledge

Question §

Please estimate the effective dose of the listed imaging procedures, compared to a chest x-ray
(front and side projection). Please put a mark, even if you are uncertain.

Imaging Corresponding numbers of chest x-rays (front and side projection)
procedure 0-1 1-10 10-50 50-200
Cerebral CT :

Pelvic
Cereb  Question 6

Intrav
pyelo;  Inthis question, we ask you to rank the contributors to the mean effective radiation dose for a

Chest Norwegian in 2006. Please rank the contributors from 1 to 5, where 1 is the largest contributor
Bariy  and35 is the smallest.

fluoro
Bariui Question 7
Abdos
I;ﬁ?: e Detrimental effects of radiation are divided into deterministic and stochastic effects. Are you
radioc | Ra familiar with these terms?
Sinus | Ba . Question 8
Sinus | Pol Puta circle arou
e LEO Thisis a list of potential detrimental effects of radiation. Please mark whether you think these
wom Ifyes. go to quer  effects are stochastic or deterministic (one mark per detrimental effect).
T
Detrimental effect Stochastic Deterministic
Leukemia
Infertility
Fetus abnormalities
Genetic adverse effects
Cataract
Lung cancer




Percent of respondents
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*Tendency of underestimating radiation dose from high dose imaging
*Tendency of overestimating radiation dose from low dose CT imaging
*Ballanced estimation of doses from radiography

_ General practiotioners | Hospital physicians | Non-physicians

Score question5 21,1 22,15 18,6



Radiation knowledge — total score
Typeofclinician | Meantotalscore IS

General practitioners 31.0 8.4
Hospital phycians 32.3 9.4
Surgeons 34.2 10.3
Internists 37.0 11.6
Neurologists 24.9 4.6
Orthopedics 31.4 53
Pediatricians 30.9 8.4
Rheumathologists 29.5 52
Non-physicians 27.7 6.7
Manual physiotherapists 27.3 6.4
Chiropractors 30.3 8.4

Total 31.6 8.9






Weighting of different factors when referring for
Imaging

Question 1
To what extent are the listed factors important when you refer a patient for imaging?

Ea

Weighting of importance 1-6:

Factors A .
1 =very important 6 = not important

Radiation dose to patient
Patient’s wish

Impact on diagnosis

Impact on treatment

Impact on patient’s future health

Table 3 Median score (interquartile range) for weighting the importance of
different factors when referring for imaging; 1=very important, 6=not

important
Impact of Impact of Impact of
Radiation imaging on imaging on imaging on
dose Patient’s wish  diagnosis treatment  future health
General
practitioners 3.0(2.0) 4.0 (3.0) 1.0 (1.0) 1.0 (0.0) 1.0 (1.0)
(n=77)
Hospital
. 3.0(1.0) 4.0(2.0) 1.0 (1.0) 1.0 (0.0) 1.0(1.0)
physicians (n=70)
Non-physicians 5.0 (1.0) 1.0 (1.0) 1.0 (1.0) 1.0 (1.0)

(n=65)
Total (n=212)

1.0 (1.0) 1.0 (0.0) 1.0 (1.0)




Referral guidelines

Question 2

Do you know of imaging referral guidelines, where referrers can seek information on which
investigations are indicated for which conditions?

Put a circle around your answer YES NO

Ifyes, do you know where to find these guidelines?

Have you ever used such referral guidelines?

Put a circle around your answer YES NO

Type of clinician Knew of referral guidelines | Had used referral guidelines

General practitioners 44.7% 19.5%

Hospital physicians 40.8% 19.7%

Non-physicians < 92.3% 72.3% >

Only 7 clinicians could state www.radiologforeningen.no or www.helsebiblioteket.no




Referrals most likely to not affect treatment

IQuestion 3

Do you refer patients for imaging in cases when you consider it most unlikely that the
imaging results will affect treatment of the patient?

Put a circle around your answer YES NO
If yes, what is the proportion of such referrals among all your referrals (circa)?

Put a circle around your answer: 1% 5% 10% 20% 50%

Type of clinician Do you refer patiens to If yes, what is the

imaging that most likely | proportion of such
will not affect treatment | referrals

General practitioners 83.3 % answeres yes Median 10%
Hospital physicians 81.3 % answered yes Median 5%

Non-physicians 56.9% aswered yes Median 5%



Reasons for such referrals

Question 4

What are the reasons why you may refer, when the imaging results most likely will not affect
treatment? Please weight the listed reasons.

Reasons

Weighting of importance 1-4:
1 = very important 4 = not important

Patient expectations

Give the patient the feeling of being taken
seriously

Lack of time, “get the patient out of the
office”, discharge the patient

Expectations from relatives

Compensate for insufficient clinical
examination

Normal findings will reassure the patient

Give the patient

the feeling of
Type of clinican

being taken
seriously
General practitioner 2.0
Hospital physician 3.0 3.0
Non-physician 3.0 2.0

Total

Lack of time, ”get

the patient out of

Expectations from
the office”,
relatives
discharge the

patient
4.0 3.0
3.50 3.0
4.0 4.0

3.0 4.0 3.0

3.0

3.5

4.0

4.0

Normal findings

insufficient clinical|will reassure the

patient

2.0

2.0

2.0



Weighting the importance of radiation dose in relation to
admitting referrals that are most unlikely to affect
treatment

Importance of radiation dose

1_ L

T

T
No Yes
Admitting referrals that are most unlikely to affect treatment

r =0.14, p=0.037, Spearman rho. 1=very important, 6=not important. Box-and-
whisker plot where the grey box represents the interquartile range, the middle
horizontal line the median and the whiskers the range. Numbered points are outliers



Weighting the importance of radiation dose in relation
to percentage of referrals being most unlikely to affect
treatment
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Rate of referrals that are most unlikely to affect treatment

Weighting the importance of radiation dose in relation to percentage of referrals
being most unlikely to affect treatment (r=0.21, p=0.005, Spearman rho). 1=very
important, 6=not important. Box-and-whisker plot.



Weighting the importance of radiation dose in
relation to using referral guidelines
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Fig. 4 Weighting the importance of radiation dose in relation to using
referral guidelines (r=0.18, p=0.009, Spearman rho). 1=very important, 6=
not important.






* No relation between radiation knowledge and
referral practice or use of guidelines




Conclusion

Referring clinicians have limited radiation
knowledge and use referral guidelines to a limited
extent

Clinicians who put more weight on radiation
doses in the justification process use referral
guidlines to a larger extent and refer less to
imaging that most likely will not affect treatment

Lack of radiation knowledge is hot compensated
by using referral guidelines

No relation between radiation knowledge and
referral practice



The future

Technological development — Iterativ
reconstruction...

Accumulated radiation doses in patient
records available for referring clinicians

Electronic referral systems with intergrated
referral guidelines / radiation doses, giving
instant decision support for the referring
clinician

A nationwide PACS?

Closer cooperation between radiologists and
clinicians
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