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Introduction

Ioniz ing radiation are  playing a pivotal role  both  in
th e  diagnos is  and tre atm e nt of various  dis e as e s  s ince
its  dis cove ry by W ilh e lm  Roe ntge n on Nove m be r

PJR January - March 2018; 28(1): 40-44

OBJECTIVE: To de te rm ine  th e  le ve l of im prove m e nt am ongs t radiation w ork e rs  of both  s e xe s  re garding k now le dge
of ioniz ing radiations  and principle s  of radiation prote ction both  for s taff and patie nt's  w h ile  pe rform ing routine
diagnos tic proce dure s  afte r atte nding a de dicate d re fre s h e r cours e  of one  (01) m onth  on Radiation aw are ne s s
and prote ction. MATERIALS &  METH OD: Forty s ix  (46) radiation w ork e rs  (38 m ale  and 08 fe m ale ) out a total
60 radiation w ork e rs  participate d in th is  re fre s h e r cours e  and h ave  fille d th e  pre  and pos t Pe rform a on bas ics
of ioniz ing radiations , ce llular inte raction /radio-biology, biological e ffe cts  of ioniz ing radiations , radiation prote ction
principle s  and s trate gie s  to m inim iz e  patie nt dos e  w h ich  las ts  for one  m onth . Th e  participants  w e re  as k e d to fill
a q ue s tionnaire  com pris ing tw e nty q ue s tions  be fore  s tarting th e  s e s s ions  to k now  th e ir e xis ting k now le dge .
Cours e  m ate rials  pre pare d accordingly and th e  s am e  Pe rform a w as  fille d from  th e  participants  afte r th e  s e s s ions
to find out th e  im prove m e nt afte r atte nding th e  cours e . RESULTS: M e an s core s  of all radiation w ork e rs  in pre -
s e s s ions  as s e s s m e nt w as  39 .35%  w h ich  im prove d to 61.9 5%  afte r atte nding th e  de dicate d cours e  de s igne d w ith
a m e an diffe re nce  of 22.6%  (p<0.0000001).Th e  fe m ale  radiation w ork e rs  aw are ne s s  le ve l im prove m e nt w as
h igh e r (pre : 36.25% , pos t: 59 .38% ) th an m ale  w ork e rs  (pre : 40.0% , pos t: 62.5% ). Th e  w ork e rs  h aving inte rm e diate
and h igh e r q ualification did be tte r (pre : 38.42% , pos t: 61.45% ) th an th e  one s  w h o h ave  only m e tric (pre : 43.75% ,
pos t:64.38% ) and w ork e rs  h aving re le vant diplom a in radiology s core d (pre : 42.86% , pos t: 65.48% ) th an th e
w ork e rs  w h o h ave n't got diplom a (pre : 37.0% , pos t: 59 .0% ). CONCLUSION: Th e  k now le dge  about bas ics  of
ioniz ing radiations  and prote ction of both  s taff &  patie nts  be fore  th e  s e s s ions  w as  not s atis factory as  it s h ould
be .  An im prove m e nt w as  found am ongs t th e  radiation w ork e rs  about th e ir k now le dge  and unde rs tanding afte r
atte nding th e  de dicate d cours e  on radiation aw are ne s s  de s igne d according to th e ir ne e ds . Th e  aw are ne s s
am ongs t radiation w ork e rs  can be  im prove d by cons is te ntly conducting s uch  s e s s ions  on radiation prote ction
and updating th e m  tim e  to tim e  about th e  ne w  de ve lopm e nts  and re s e arch e s  in th e ir fie ld to boos t th e ir s k ills
and it can be  ach ie ve d w ith  th e  coordination &  coope ration of h os pital &  re gulatory bodie s  and th rough  concurre nt
e fforts  and planning.

ABSTRACT

Tahira Nishtar, Muhammad Yaseen,  Amir Ali

De partm e nt of Diagnos tic Radiology, Lady Re ading H os pital (Me dical Te ach ing Ins titute ), Pe s h aw ar,
KPK Pak is tan

08th , 189 5 and h ave  re volutionaliz e d th e  m ode rn e ra
of m e dicine  w ith  gre ate r de gre e  of pre cis ion and
accuracy. At th e  s am e  tim e  w e  are  aw are  of th e
de trim e ntal e ffe cts  of ioniz ing radiations  if th e y are
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not us e d judicious ly and w ith out applying bas ic radia-
tion s afe ty principle s .
Diagnos tic radiology w ith in a facility plays  s ignificant
role  in th e  diagnos is  and in th e  tre atm e nt ph as e .
Today h igh ly s oph is ticate d, s tate  of th e  art diagnos tic
radiation e m itting e q uipm e nts  w e ll ve rs e d w ith  m ode rn
te ch nologie s  are  be ing e m ploye d for accurate  diag-
nos is  and tre atm e nt of various  dis e as e s . Gam m a
cam e ra, CT s canne rs  and C-arm s  and Fluoros copy,
Ge ne ral radiology X-ray m ach ine s  and Mam m ograph y
m ach ine s  us e s  ioniz ing radiations  w h ich  are  be ne ficial
in th e  conte xt of th e  patie nt if us e d judicious ly and
in-accordance  w ith  ALARA Principle  but at th e  s am e
tim e  th e y pos e  th re ats  s pe cially cance r ris k  and
ge ne tic abnorm alitie s  to th e  s taff w ork ing w ith  ioniz ing
radiations  if appropriate  radiation s afe ty m e as ure -
m e nts  are  not tak e n accordingly.
As  radiation w ork e rs  are  w ork ing in clos e  proxim ity
w ith  ioniz ing radiations , s o th e  ris k  of any e ffe ct is
alw ays  th e re  to occur. In orde r to e ns ure  th e ir s afe ty,
th e y s h ould be  w e ll traine d in th e ir fie ld th rough  a
de dicate d cours e  w ork  w ith  fre q ue nt aw are ne s s
s e s s ions  to groom  th e ir s k ills  re garding radiation
s afe ty.
Th e  k now le dge  about radiation is  th e  com m on s h are d
proble m s  face d in today's  w orld and is  th e  bas ic
re as on be h ind th e  pos s ible  e ffe cts  of radiation incurre d
am ong radiation w ork e rs  w ork ing in m e dical facilitie s .
Staff w ork ing w ith  ioniz ing radiations  are  not fully
aw are  of th e  bas ics  k now le dge  about radiations  and
prote ction rule s  &  s trate gie s  w h ich  s h ould be  cons i-
de re d w h ile  w ork ing in radiation are as  to e ns ure
s afe ty. Th e  Inte rnational Atom ic Ene rgy Age ncy (IAEA)
and oth e r profe s s ional s ocie tie s  w h ile  nationally PNRA
als o s tre s s e s  on th e  ne e d of jus tification-optim iz ation
policy and to k e e p ALARA principle  in-front to lim it
th e  ris k  of ioniz ing radiation to s taff w ork ing w ith
th e s e  ioniz ing radiations  in m e dical facilitie s . Th e
aw are ne s s  about radiation prote ction th rough
aw are ne s s  s e s s ions  &  re fre s h e r cours e s  plays  an
active  role  tow ards  th e  im prove m e nts  of th e  s k ills
and k now le dge  of radiation w ork e rs  and als o h e lps
to re duce  th e  ris k s  from  ioniz ing radiations  s im ulta-
ne ous ly.
Th e  bas ic purpos e  of th is  s tudy w as  to de te rm ine  th e
le ve l of im prove m e nt notice d am ongs t radiation
w ork e rs  of both  s e xe s  re garding k now le dge  of ioniz ing
radiation and principle s  of radiation prote ction w h ile

pe rform ing routine  diagnos tic proce dure s  afte r
atte nding a de dicate d re fre s h e r cours e  of one  m onth
on radiation aw are ne s s  and prote ction w h ich  w as
de s igne d in-accordance  w ith  th e  w e ak  are as  notice d
in th e  pre -s e s s ion e valuation. Th e  e valuation w as
tak e n from  th e  radiation w ork e rs  by filling a q ue s -
tionnaire  com pris ing bas ics  q ue s tions  about ioniz ing
radiations  and radiation prote ction be fore  and afte r
th e  cours e  to find out th e  im prove m e nt notice d afte r
conductance  of th e  re fre s h e r cours e /aw are ne s s
s e s s ions .

Me th odology

Th is  cros s -s e ctional pros pe ctive  s tudy w as  conducte d
in th e  de partm e nt of Radiology, Lady Re ading
H os pital, Pe s h aw ar KPK  afte r conducting one  m onth
de dicate d radiation aw are ne s s  s e s s ion from  01s t Aug
2017 to 01s t Se pt, 2017 for th e  radiation w ork e rs
w ork ing w ith in Radiology de partm e nt to find out th e
le ve l of im prove m e nt afte r conductance  of th e
re fre s h e r cours e . Am ong a total of s ixty (60) radiation
w ork e rs , 46 w ork e rs  out of w h ich  38 (82.6% ) w e re
m ale  te ch nicians  and 08 (22.4% ) w e re  fe m ale  te ch -
nicians  w h o participate d in th e  one  m onth  aw are ne s s
s e s s ion and fille d th e  pre   and pos t Pe rform a.
To find out th e  le ve l of im prove m e nt am ong th e  radia-
tion w ork e rs  w h o atte nde d th is  cours e , a s tandardiz e d
Pe rform a w as  de s igne d com pris ing bas ic q ue s tions
re late d to bas ics  of ioniz ing radiations , inte ractions
of ioniz ing radiation w ith  h um an body, biological
e ffe cts  of radiations  and prote ction agains t th e s e
ioniz ing radiations . Th e  data colle cte d afte r filling th e
pre  s e s s ion Pe rform a and pos t s e s s ion Pe rform a w as
analyz e d us ing late s t SPSS ve rs ion. Tw o-s am ple
inde pe nde nt t te s t w as  applie d in orde r to find out
th e  s tatis tical diffe re nce  be tw e e n pre  and pos t s e s s ion
s core s . Th e  ove rall value  for s tatis tical s ignificance
w as  p<0.05.

Re s ults

Total 46 radiation w ork e rs  (38 m ale  te ch nical s taff
w h ile  08 fe m ale  te ch nical s taff ) participate d and th e
corre ct ans w e r in th e  pre  s e s s ions  w as  39 .35%  ±
2.65. Th e  ove rall corre ct ans w e rs  afte r th e  pos t s e s -
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s ions  w as  61.9 6%  ± 2.9 2 w ith  a m e an diffe re nce  be t-
w e e n pre  and pos t s e s s ion of 22.61%  w ith  tw o s ide d
confide nce  inte rval (CI) 9 5%  (P<0.0000001)

m e nt w ith  m e an diffe re nce  in pos t-pre  s e s s ions  of
20.63%  at 9 5%  CI (p< 0.00001) re s pe ctive ly.

Th e  diplom a coh ort s h ow s  th at te ch nical s taff h aving
diplom a in radiograph y s core d 42.86%  ± 2.9 2 in th e
pre - s e s s ion as s e s s m e nt w h ile  in th e  pos t s e s s ion
th e ir s core  w as  65.48%  ± 3.28 w ith  a m e an diffe re nce
in pre -pos t s e s s ions  of 22.62%   as  com pare d to
te ch nical s taff w h o don't h ave  diplom a in radiograph y
s core d 37.0%  ± 2.30 in th e  pre -s e s s ion w h ile  s core d
59 .0%  ± 2.42 in th e  pos t s e s s ion as s e s s m e nt w ith
m e an diffe re nce  in pos t-pre  s e s s ions  of 22%  at 9 5%
CI (p< 0.00001)re s pe ctive ly.

Dis cus s ion

Our s tudy re fle cts  a poor s core  in te rm s  of radiation
aw are ne s s  re garding bas ics  of ioniz ing radiations ,
th e ir inte raction and biological e ffe cts  on h um an body
and prote ction of s e lf and patie nts  from  th e  h arm ful
e ffe cts  of th e s e  ioniz ing radiations  am ong th e  te ch nical
s taffs  w ork ing in radiology in th e  pre  s e s s ion e valuation
w h ile  s om e  im prove m e nt w as  note d am ong th e
te ch nical w ork e rs  afte r th e  pos t s e s s ion e valuation.
Th e  pre  s e s s ion e valuation of te ch nical s taff s h ow s
th at due  to lack  of continuous  e ducation and re fre s h e r
cours e s  th e  k now le dge  is  w e ak  re garding radiation
prote ction w h ile  afte r one  m onth  de dicate d cours e
atte ndance , th e ir k now le dge  incre as e d s om e h ow .
Th us  continuous  m e dical and te ch nical e ducation is
of utm os t im portance  in th e  k now le dge  gaining of th e
te ch nical s taff irre s pe ctive  of th e ir ge nde r as  alm os t
an e q ual im prove m e nt w as  notice d in th e  k now le dge
le ve l of both  s e xe s .
H ow e ve r, th e  pre - s e s s ion s core  of s taff h aving
q ualification of m e tric w as  s om e h ow  h igh  th an th e
te ch nical s taff h aving q ualification of inte rm e diate  or
h igh e r. Th e  bas ic re as on of th is  is  th at th e  form e r
te ch nical s taff h ave  got an ove rall e xpe rie nce  of radio-

                    Sample Size    Mean       Std. Dev.

Group-1         46                  7.87          2.65

Group-2         46                  12.39        2.92

Input Data
Two Sided confidence interval 95 %

Result                    t- Statistics   df     p-value1     Mean Diff    Lower Limit   Upper Limit

Equal Variance       -7.77441    90   <0.0000001     -4.52        -5.67504        -3.36496

Un equal Variance  -7.77441    89   <0.0000001     -4.52        -5.67521        -3.36479

Table  1: Com parative  analys is  of pre  and pos t s e s s ion e valuation
(Tw o s am ple  inde pe nde nt t-te s t)

Th e  ge nde r coh ort s h ow s  th at m ale  te ch nical s taff
s core d 40%  ± 2.69  in th e  pre -s e s s ion as s e s s m e nt
w h ile  in th e  pos t s e s s ion th e ir s core  w as  62.5%  ±
2.66 w ith  a m e an diffe re nce  in pre -pos t s e s s ions  of
22.5%   as  com pare d to fe m ale  te ch nical s taff w h o
s core d 36.25%  ± 2.38 in th e  pre -s e s s ion w h ile  s core d
59 .38 ± 1.77 in th e  pos t s e s s ion as s e s s m e nt w ith
m e an diffe re nce  in pos t-pre  s e s s ions  of 23.13%  at
9 5%  CI (p< 0.00001) re s pe ctive ly.

Male Technical staff

n=38

Female Technical staff

n=08

Subject

Pre-session
Evaluation

(%mean ± SD)

Post-session
Evaluation

(%mean ± SD)

Mean % diffe-
rence Post - Pre

Evaluation
(95%CI)

40 ±

2.69

36.25 ±

2.38

62.5 ±

2.66

59.38 ±

1.77

22.5

(62.5 - 40.0)

23.13

(59.38- 36.25)

Table  2: Com parative  analys is  of pre  and pos t s e s s ion e valuation
of m ale  and fe m ale  te ch nical s taff

Th e  e ducational coh ort s h ow s  th at te ch nical s taff
h aving inte r or h igh e r q ualifications  s core d 38.42%
± 2.65 in th e  pre - s e s s ion as s e s s m e nt w h ile  in th e
pos t s e s s ion th e ir s core  w as  61.45%  ± 3.00 w ith  a
m e an diffe re nce  in pre -pos t s e s s ions  of 23.03%   as
com pare d to te ch nical s taff w h o h ave  only m e tric
q ualification s core d 43.75 ± 2.49  in th e  pre -s e s s ion
w h ile  s core d 64.38 ± 1.11 in th e  pos t s e s s ion as s e s s -

Technical staff having inter/

higher qualifications n=38

Technical staff having

SSC n=08

Subject

Pre-session
Evaluation

(%mean ± SD)

Post-session
Evaluation

(%mean ± SD)

Mean % diffe-
rence Post - Pre

Evaluation
(95%CI)

38.42 ±

2.65

43.75 ±

2.49

61.45 ±

3.00

64.38 ±

1.11

23.03

(61.45- 38.42)

20.63

(34.38 - 43.75)

Table  3: Com parative  analys is  of te ch nical s taff on th e  bas is  of
e ducational q ualifications  in th e  pre  and pos t s e s s ion e valuation

Technical staff having dip-

loma in Radiography n=21

Technical staff not having

diploma in Radiography n=25

Subject

Pre-session
Evaluation

(%mean ± SD)

Post-session
Evaluation

(%mean ± SD)

Mean % diffe-
rence Post - Pre

Evaluation
(95%CI)

42.86 ±

2.92

37.00 ±

2.30

65.48 ±

3.28

59.00 ±

2.42

22.62

(65.48- 42.86)

22.00

(59.0 - 37.0)

Table  4: Com parative  analys is  of te ch nical s taff on th e  bas is  of
re le vant diplom a in radiograph y in th e  pre  and pos t s e s s ion

e valuation
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graph y m ore  th an tw e nty  ye ars  as  com pare d to th e
one s  w h o h ave  h igh e r acade m ic q ualification. W h ile
in th e  pos t s e s s ion e valuation, th e  latte r group s core d
h igh  th an th e  form e r, as  th e y h ave  got h igh e r e ducation
and find it e as y to unde rs tand te rm s  and param e te rs
re garding radiation prote ction and th e ir practical
im ple m e ntations  w h ile  th e  s taff h aving only m e tric
find it h ard to unde rs tand th ings  q uite  e as ily as  th e ir
age  is  m ore  as  com pare d to th e  oth e r group w h ich
is  again a factor w h ich  contribute d to a low e r s core
in th e ir pos t s e s s ion e valuation.
One  im portant as pe ct of our s tudy w as  to find out
th e  im portance  of re le vant diplom a in radiograph y on
th e  k now le dge  of te ch nical s taff. Th is  coh ort s h ow s
th at th e  te ch nical s taff h aving re le vant diplom a in
radiograph y s core d h igh e r th an th e  te ch nical s taff
not h aving re le vant diplom a in radiograph y both  in
pre  and pos t s e s s ion e valuations . Th is  re fle cts  th at
te ch nical s taff s h ould be  traine d according to th e ir
nature  of th e ir w ork  to boos t th e ir k now le dge  both
th e ore tically an practically, s o th at th e y can h ave
good k now le dge  about th e ir fie ld as  th e ir s yllabus  is
de s igne d according to th e  pre s e nt day ne e ds  and
can us e  th e ir k now le dge  in a be tte r w ay to e ns ure
s afe  radiation practice  during routine  w ork ing h ours .
H ow e ve r, th e  s core s  of diplom a h olde rs  is  not s igni-
ficantly h igh  as  com pare d to non diplom a h olde rs ,
th is  s h ow s  th at th e  ins titutions  w h ich  are  offe ring
diplom a in re le vant fie ld h ave  s e ve re  flaw s  in th e ir
s yllabus  and te ch nical training, w h ich  ne e ds  im m e diate
atte ntion of th os e  ins titutions  to w ork  on th e  pre -
paration and im ple m e ntation of update d and re vis e d
curriculum  containing all as pe cts  of te ch nical training
of te ch nical s taff.

and m ode rn tre nds  and te ch niq ue s  in e ns uring s afe
radiation practice  w ith in th e ir w ork ing are as  com plying
national and inte rnational radiation s afe ty guide line s
and principle s . Th is  is  a s h are d re s pons ibility of all
s tak e h olde rs  as s ociate d w ith  ioniz ing radiations  and
toge th e r w e  can ach ie ve  th e  com m on goals  of s afe
culture  re garding radiation practice  in our facility.

Conclus ion

Th e  s tudy s h ow s  th at th e re  is  lack  of k now le dge
am ong te ch nical s taffs  w h e th e r th e y h ave  h igh e r
q ualification or le s s , re le vant diplom a or not according
to th e  le ve l of bas ic and re le vant e ducation.  Th is
proble m  can be  im prove d by continuing te ch nical
training of th e  s taff th rough  aw are ne s s  s e s s ions  and
re fre s h e r cours e s . Th e  ins titutions  and re gulatory
bodie s  s h ould e ns ure  te ch nical training and e ducation
of th e  te ch nical s taff and to e nh ance  th e ir k now le dge
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