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NeW S tUdy. +Since the worksile Is the most Impantant factor what in the

wisk sile proinotes good practice??

» For our subsequent California study
— Maiched categories to ARRT categories when possible
~ Focus only on practice, Excluded knowledge
- Eliminated CE as an independent variable (though it is
a future area of research)
— Increase focus on personnel safety and patient safety
practice

Purpose of the study:

Radiation Protection practices in the Medical
Imaging Department are designed to reduce
personnel and patient dose. This study is
designed to cvaluate whether;

1) initial education,

2) years worked as a Radiologic
Technologist,

3) highest level of education, or

4} primary place of cmployment are related to
radiation protection practices.

Questionnaire Development

I Survey covered radiation safety practices. The fuestions covered:

Respondent Characteristics | 7questions

Patient Safcty 13 yuestions | 8 oot af 15— paor praclice
Personnel Safcty N yuestions |9 out of 11— poor praviice
LCategories of imaging argas included :
Portables Jilems Femonnel
FIUOI'OSCOP)’ 6 jtems 5 persnnel
1 puticnt
T 3 Stems Patient
General Radiography | Biem 3 persannel
11 patient

Sample Size and Response Rate

CA STUDY |NATIONAL
STUDY

Population {7301 160,000+

Sample i500 2000

Return Rate [32% 24%

Usable 431 454
Responses

California Study/National Study

CA Study CA-ARRT  [National ARRT

(respondents) | Population Stedy* Population®

{randomly sampled
Tor this study)

=431 =730 1 =451 n=198.244

58.9 % female |53.69 % female |82% Female (74 % female
41.1% male 46.1% male 18% Male 26% male

*previnwsly presented national study on radiation proteciun practices




Years of Practice as an ARRT/CRT

CA Study CA-ARRT Population |National
(ruondomly sampled for this study) Stﬂd)‘*

<55 —--213% |< Syrs —--29.2% [5.84 yrg
6-15ys -318% [6-10y15 —- 187 % average
16 - 25 yrs -20.6% | 11-20 yrs ---253%

> 26 yr1§ - 25.5% |> 20 y15 -—--26%

*previously | ] natienal sludy in radiatian protection pracliees

Primary Place of Employment

California Californin | Notinnak Study | ARRT
Study (2005) Populution | {2003) * Population *
Hospital |64 % 134% (65% 65.6 %

Clinic 20.9% 17.1% —;15.4% 14.4 %

Private 4.2% T.2% cambined 13.9 %
Office

Other 10.9% 24% |19.8% 59%
(including

Emaging Centers}

Initial Radiologic Technology Education

Type of Initial Education 53]5‘}‘23'5} ;u':g'z;;)
Hospital-based/Certificate 288% 42.5 %
Program

Associate Degree 61.7 % 45.4 %

Bachelor Degree in Radiologic (3.0% 51%
Sciences

Military Program 63 % 18%

Other 2% 3.8%

Highest Level of Education

ot California | California ARRT
Type' of Education Study (05) | Population Population

n =431 n="7301 n= 218,591

Certificate Program |19.5% |23.6% | 35.9%
{High Scheal +RT)

Associate Degree  i59.6% (614 % | 46.1%

Bachelor Degree 183% 112.9% | 14.8%

Independent Variables
1. Years Worked as a Radiologic Technologist

2. Primary Place of Emplayment / worksite
—  Tospim] 1-9%hats

Hospital 100 - 349 heds

Iluspital 2 300 heds

Cuipatient fcility F cliniv

Insaysing Cenler

Privale Office

thher

itial Radiologic Education
Huspital-hascdiCenificate Pmpram
Assneiale hepnas
EBachclor Degres in Radivlopic Suiences
Militncy Prgran.
THher

ighest Level of education

Cerlifecate Pougram (High Schood = RTy

Atsouinte Degnes

Bachelor Degree

Misters Tregree

Qlher

3

|\|\|?\||\||

4.

=

Masters Degice 12% | 0.8 % 2.3%
Other 12% | 09 % 0.9%
Dependent Variables

Compliance with Radiation Safety Practice
-Score for Personnel Safety - 11 questions
-Score for Patient Safety - 15 questions




Study Design

Independent Dependent |Variables

Variables
P 1 Safely Praclice | Patient Safety Practice

Imitial Rudinlogic
Scienoe Education

Highesi Level of
Edueation

Years as Radiologic
Technologist

Primury Worksite

Results:

Compliance with Radiation Safety Practice

STUDY Mean% [S.D.
Score

CA Study
Personnel Safety Practices 70.49 17.64
(n=317)
Patient Safety Practice 77.10 13.09
{n =420}

National Study
Personnel and Patient Safety 72,18 235
Practice (n=2385)

**Patkat Safety 57 positt fotinin swors for best practce
**Personse] salety 22 pokits maziaum fer best practic=

prid ™

Distribution review..

5.D, =25

Both curves have the same mean, but different standard
deviations (5.D.)

One SD identifies the lmits for 68% of the population around
the mean. ...

The sinailer the SD the more peaked the curve is and the more
of the population is close to or at the mean. (Kurosis is a
nmeasure of the curves peakedness)

The higher the SD the flatter the curve and the greater the
variation there is in the population

Distribution review continued..

=

%

Wermal cusve mean

Skewed mean

D=5

“Skewedness”, ., when the mean is above
or below a normal curves mean (50)

Gonoral score

D trhutian of Goneral Radiolagy Practies Scara

Y

Practies sears

Results:
Compliance with Radiation Safety Practice
STUDY Mean % S.D.
Score
CA Stady
Personnel Safety Practices 70.40 17.64
(n=317)
Patient Safety Practice 7110 £3.09
(n =420
National Stady
Personnel and Patient Safety 72.18 235

Practice {n=335)

*Fatiend Safcty 37 points masionmm srom for bst prdice
*+Pegsnussl safty 27 pabls maxiomm fos best practie




Flat distribution for personnel safety
practices.. Great variability around the mean

« An average of 70.49% with a §.D. of 17.64
means 68% of the respondents scored from
52.8 to 88.13

« A ot of variation around the mean , which
means there are a lot below 70% ...

....... Poor radiation safety practice

Distribution of patient safety practice
somewhat less variability around the

mean

» Anaverage of 77.10% with a S.D. of 13.09

ShOWS that 68 % of the respondents
scored from 64.01% to 90.19%

But even if there was a small S.D.
around the mean would you want
good practice
only 70 to 77% of the time?

The following slides are of the
Analytical Statistical information
compiled from the study

Statistical tools...Tests of Association

+ Spesnna’s che copfficiont--
= sa for non-pormal distibution mel edked data thal do nat satisfy narmaliy
LSNP0
—  Usedl with swores thal hawe heen ranked,
- Anadapiation of e Fearson Prodaet Momeal Comelution for use with onlinat iata,
and it is moee sensitive to oulliers Doy the Pearsan Product Moment Carrelalion
— Possible ranyes fom — 1.0 to+10,
= Kendali'sidsu (t).
- Used for ordinal data (B<ing of u specified position io a umbered series). Takes
inco aicooutit Ged paics. and tercfare, does nol averestimale the strengih of the
assotiation between lwa variahtes,

¢ Corcelalion versus association—a comelation coeffictent is an indicalor of the degree
of assaciafion. fn fact wa often refer [o Pearson Product Moment as a measure
of assockation,

Study Analysis

Independent

Dependent

Variables

Variables

Persunnel Safety Practice

Patient 8afety Praclice

Tnitial Redinlogic
Science Kdueation

Spearman rho =-.025
Kendal tau = 021

Spearman rhe = D53
Kendaltan = .042

Highest Level of
Education

Spearman riw = -,038
Kendal tau = -030

Spearman rhe =-006
Kendul taw = -002

Years as Radiolugic
Technulugist

Spearman rho = - 130%
Kendal tau =-.088*

Spearman rho=-05
Kendal tan = -077

Peimary Worksite

Spearman chy = 114*
Kendalfau =.084%

Spearman rhn =,100*
Kendul tau = 073*

#Significantat p £ .05

*eEpearmian the 114 15 2 weok eorrelniiva it p < 05
1arans wi- [ove eopfidenee in 1hls Anding und it is
nat Tikely due ta chanee.




Summary Correlation:
Those RT’s who protect their
patients also protect themselves!

* Correlation between
— Patient Safety Practices mean % Score, and the
— Personnel Safety Practice Mean % Score

* Spearmantho 251%%
* Kendaltau  .172%*

#Gignificant at p < .01 level (two tailed)

Review of performance of best
practice on individual items

Personnel Radiation Safety Practice

uestion # Always Sometimes |Never
I

& When performing 319 (60.2% 29.8% 10.0%

poriakle exams how

aften dn you wear a lead (% ]resp um‘e)!u

apron if you canont siand S4Ch ANEIer

& frum the putient? |— gl f{l,2% hest practice |

7. When setting np a C- 248 127 4% A45.2% »7.4¢,

arm procedure and when

ronm size and patient

bed allosys, how often do

ynu place the x-ray tube

ahove the 11 tnbe for the n
procedure? *Tital 27.4% best practice

* Best practive

Personnel Radiation Safety Practice

8. How aften do you hold patients during porfable radiogra

phy?

California Study Nativnal Study Comparable
n=284 % n=318 For %
Deily 4.7
At least once s week 17.h 274
Unce a week 223
At least once 1 mnnth 28,2 | | Ouce a month 24,5 1.5
Once a year 26.7
48.4 %
Once a year or less * 54.2| fNever 21T

* Besl pritice

Personnel Radiation Safety Practice

9. Where do you typically stand during an Upper GI Fluoroseopie procedure if
yow are not nsing 2 remote control luara vanm?
California Sludy National Stirdy
n=285 T n=264 T
By the patient’s head |55 1.6
Behind the doctor

75.1 704
Inthe control room

154 1.7
At the foot of the
table 32 26
Other

NA 4.5

* Best pravtioe

Personnel Radiation Safety Practice

10, Where do you typically stand during & Lower GI Flunrnscople procedure if
yau are not using a remute cuntro! throre roum?

California Study

Natipnal Stedy

n=284 T n=263 Fo
By the patient’s head {4 34
Behind the doctor K7 6127
In the control room | 116 16
At the foot of the
table 154 24
Other

NA 53

* Best praclice




Personnel Radiation Safety Practice

1t. Where do you wear you personal monitoring device?
California Study n=315 %

At waist level outside apron 0.3

At collar level outside apron 88.3
Atcollar level inside apron 9.5

Other 1.9

* Besl praclive

Personnel Radiation Safety Practice

| 12, During a Fluoroscople procedure, how often do you weara thyroid shield?

California Study Natinnal Study
n=301 % n=270 Fa
Always 49.8 3
Sometimes 33.6 374
Never 6.6 285

# Best practice

Personnel Radiation Safety Practice

[13. Tay often do you hold patients during fluoruscopic precedures? F
Califarnia Study
n=173 G

At Least Once a Week 6

At Least Ounce a Month | 260

Once a Year or Less 674

* Best praclice

Personnel Radiation Safety Practice

At AtLeast Oncea
Least |Q Year or
. n ncea
California Study Only Oncea |pMoanth Less
Week

21, How oiten do you hold adult | 36D 10.3 |22.5 67.2

patients during roufine
radiography?

21. How often do you hold 356

pediatric patients during routine 154 (323 52.2
radingraphy?

22. How aften do you hold 286 8.4 30 4 61.2
patienis during frawmsg - * -
radiography?

* Besl pruclive

Patient Radiation Safety Practice

14, During Fluoroscopy with an under-the-table X-ray trhe, where da you
place the image intensifier?

California Study % National Study |%
n=212 n=131

As far away trom the 6.8 153
patient as possible

As close to the patient as |91.9 80.9
possible

The distance, position 0.0 38
does nof matter

* Besl pructice

Patient Radiation Safety Practice

15. Da ynu use gonadal shiclding an a woman of child-hearing age during a CT of
the chest?
California Study Natlmal Study
=170 % n=136 %
Always 439 d0.4
Sowmetimes

27.h 368
Never

26,5 228

* Best praclice




Patient Radiation Safety Practice

I 16. Where do you place gonadal shielding during a CT exam of the chest?

California Study % National Study |%

n =168 n=142

On top of the patient 11.3 9.2
Around the enfire pelvis [67.3 704
Under the patient 0.6 2.1
No gonadal shieldingis |20.8 18.3
necessary

* Rest praclive

Patient Radiation Safety Practice

17. How often dn you alter the nrer’s r d ique (mA &
k¥p) fur u chest or ahdomen CT when ynu are imaging a pediatric pailent?
California Study
n=152 %
474
Always
Sontetimes 318
Never 13.2

* Besl practice

Patient Radiation Safety Practice

18, Have yon compared radiation from the sun te radiation fram
diagnostic X-rays when falking to patients whe are nervans ahout the dose
for their diagnostic procedurn:?

California Study o National Study |%

n =426 n=413

Always 20 99
Sometimes a6z 50.1
Never 18.1 40

Atinle iffeveid phrasing in Natioaal study

* Best praclice

Patient Radiation Safety Practice

19, For which of the following patients would you use gonadal shielding for
a fool X-ray??

California Stody % Yes
n=431

3-thy old baby 95.4

15 year old male 94.9

85 year old male 18.3

50 year old maie 522

33 year old male 86.3

24 year old female 95.1

7 year old female 96.3

* Best pruclice

Patient Radiation Safety Practice

|24. How have you attempied to decrease your patient’s dose in the Iast
year?

Patient Radiation Safety Practice

uestion # n |Always Sometimes | Never
!

California Stady %
n=431

Decreasce the mAs 65.9
Use lead shiclding 85.2
Increase kVp 62.9
Unable to manipulate dose 3.7

25 Howoftendo you 14727 | 95.6% 42 % 0.2 %

ask females that are in
their reproductive

years if they are

pregnant before *Total 95.6% best pracifce

diagnostic exams |__l—— =

26. How often do you (395 |93 49 H.3% 1.3%

use gonadal shielding
on a J-vear-eld hoy
who needs a chest X-
ray?

*Tutal 92.4% best practice

* Rest practice




Patient Radiation Safety Practice

Huw often do you use dnl shielding on a whn needs a X-ray?
California Study n |Always [Sometimes | Never
27. 16-Year —old male/ L-Spine 395 | Y24 .3 13
28. 37- Year —old malef knee 408 | 62.3 26 118
29, 21- Year —ok Fenvalef fnger 407 84,3 11.1 4.7
30. 10 -Year —old malef pelvis 400 (39.8 28.5 358
31. 19- Year —old miale/ esophagram | 322 |61.8 18.6 146

# Best practive

Summary of “poor” Personne] Radiation Safety practice

which we defined as less than 85 % hest practice

Question s powwnps | % best practice
6 (poriahlef apron) 60.2 %
T (CarmAk position) 274 %
8 (hotd portable) 542 %

10 (stand sor BE) 303 %

12 (wear thyroid shizld} 408 %

13 (uol fluors) 674 %

20 (hold# smdiogranhy) 67.2%

2.1 (ol pediatrics) 52.2%

22 (ldf wastg 61.2%

Summary of “poor” Patient Radiation Safety Practice
which we defined as less than 85 % best practice

Question # (¥ cut of L pour) % best practice answer
15 (gonnd shietd CT female) 45.9%
16 (where gonud shield CT female) 67.3%
17 (vary CT techmique peds) 47 4%
18 @ompure suntipht 10 x-ray) 18.1%

24(dncrease dpse with lechniywe-mAs & kVp) 65.9% & 62.9%

28 (shield 37 yr ol male knee } 62.3%
30 {shicid )} yr abd mate pelvis) 39.8%
31 {shicld [9 yr old male esophaprom) 61.8%

Limitations of the study....

Study flaws:
— Return rate 32%
— Self response data

— Interpretation of best practice may differ among
participants and experts in the field. (¢.g.. CT
shielding for pregnant women is controversial)

Concerns about performance......
How do we improve performance?
¢ Diitial Education.. Explar: ways of Laking he results and plugging iLin (o 4 new focos
Tor initial cdeeafion

1 study. Need

+  Confinuing educasion?T! YK % bad el Bhis requirement in the i
mon: studies 1o what Lypes ol il hicatlan Is clective (content,
Eullmds. feeyuency). Espevially importan for peaple whe are in the fiehl for along

itic.

bl contsibnte 1 these poor practices:

facturs— Safely praciice appearstn b higher in lrge 1 meddiunt bospitals... nd vt
fepeat in those scitings

* TateT)—caw hal

~  Equipment avaitabitity

= Mdmmisialive eofercement

¢ New Liquipment s taining availibke on.s mor: frqent bask

= Wha fagiors do vou shink conteibute lo poar praclice?? Plese give us the benenit af

yuor knawledge becanse il nexk study 15 o find ool whit about thesa work: places make
Lheen instilutions of best practice Yeisus poor practice.

Question asked of educators ot the California Educator’s Conference aller the
Second Study: What conld account for the differcnee between knowledge of
safety praciices and compliance wilh safety practives?

Influcace of physiclans
— Uwmcessary to el
Prefierences for pazticular practice
f senior cadiolngi stail
Comfoct with sam yua
May encrurags newty Iesined Verhonloy AT “thias [,
f.ong term tachaologist gy ot Delisvs (he new fif sfely procedires
Long term technolugists do not have the ationes to tet sulent s rurpent ety eonglianee
rcedurer
Ty termy Lecliidugiete oy tmst be Farmiliar with b sfely prosedures.
~  Belil it il one eoflipatee seell hete 18 o need [z shiclding.
+ Technologlsts
—  Agpears 1o e a shortage
- Tmlmyn makes it difficull to kesp conplianee Teict high Regidry rdiolagiss iy w0t beax
canplaing
FacilitriFquipment
—  Lasding sy eqipment- lack of shielding re lack of aproopriate sils
— U ol *pastcol fimauina™, 1 tochnolagist can') e
—  Nred 1o we aprops with shizlile atfachod 1 Drreana thyroid sicklog
“Tine pressire
— “lare cfficTont 1o heshd paticr than t e Tookig For uiptieat
—  Larpo pationt foad anl prossure o complets pracedure uickty,
+  Adninksirdien
~ Need autive bvlvement and amport for coopliance.
st BT are Ui on et equipraent versas proveekend personnd gt "sovond —fuml”




Potential Third Study —
Investigation of Cause for Poor Radiation Protection
Practices:
1. Cultural conditions in the workplace?
2. Continuing Education is mandatory?

— Should Continuing Education be addressing
Radiation Protection Practices? Why do we see a
continuation of poor practice with mandatory
continuing education?

— Do RT’s take RP topics?

— What are the modes of CE that RTs are involved in
and are they effective in increasing RP practices?

Thank you to ARRT and ASRT

Preliminary investigation of ARRT CE data base

for CE submitted for re-registration.

* Sample size = 214 individuals out of the 1070 randomly polled fram
the ARRT data base. 214 individuals hud 2647 unique CE sessions.
+  Onling re-registrants from 92{0Y t0 972010 84, 148 individuals which
is Iess that the £50,000+ for onc year of re-regisieation in ARRT
— Online re-registrants incleded those thit submit through the now
ouline formal at the ARRT website und those thas use the ASRT
ECE recording system which is submitted ta the ARRT online:
» all other submissions are done by paper and are ool
available for a data pull
» Excluded: Only pulled from R {excluded MR)
» Bxcluded other than ASRT (ARRT oppraved RCEEM).
= ARRT pulled a random sample of 1070 individuals from: which we
pulled 2 14 sysiematicatly for analysis.

Definition of Radiation Safety Practice CE

CE activities were reviewed and defined as
Radiation Safety Practice CE by the title of
the CE activity or by the categorization used
by the ASRT.

— Course outlines were considered proprietary
and therefore we could not get access.
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Of the 214 individuals:

« Number of All Continuing Education(CE} sessions reported by
the 214 participants = 2647 unique CE sessions

* 185 CE sessions = 7% of the tota] 2647 CE addressed Radiation
Safety practice

» 129 of the participanis (60%) participated in CE activities
addressing Radiation Safety Practices = An average of 1.43
Safety Practice CE sessions per RT.

+ ~2.07 hours in 1.43 sessions of a 24 month period per
participating RT out of the 24 hours of required CE

. I:> 40% are not taking CE in Radiation Safety practice

Mode of CE for all 214 individuals or for RP CE

Mode of CEsession | Number %
Online i) Lli}
Directed Readings T4 40
Multiple Format 9 4.9
CCROM 2 L
Home Study 2 14
Webinar 1 1
Other 13 7

Nu Infosuation 10 54
Total RS ~190.5

Thank you

BHa trilultem of Oanernlfndislogy Pracics Score o Qenincal Radiclagy

Knawlhdgs Bcore

10



