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Introduction

Radiation aw are ne s s  and prote ction of patie nts  h ave
be e n bas ic re s pons ibilitie s  in diagnos tic im aging s ince
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OBJECTIVE: To as s e s s  th e  k now le dge  of radiograph e rs  re garding com pute d tom ograph y (CT) e xpos ure
param e te rs  and dos e s  as s ociate d w ith  com m on radiological e xam inations . MATERIALS AND METHODS: A
Pros pe ctive  cros s -s e ctional s tudy w as  carrie d out am ongs t radiograph e rs  in all th e  te ach ing h os pitals  in North e rn
Nige ria. A s e lf-adm inis te re d, s tructure d and validate d q ue s tionnaire  w as  us e d in th is  s tudy. Th e  q ue s tionnaire
cons is te d of 21 q ue s tions  in m ultiple  ch oice  form ats , divide d into th re e  s e ctions . Data w e re  analyz e d us ing
Statis tical Pack age  for Social Scie nce s  (SPSS) program  (ve rs ion 20.0; SPSS Inc., Ch icago, IL, USA). De s criptive
s tatis tics  w e re  e m ploye d to ge ne rate  m e an pe rce ntage s  and fre q ue ncie s . Mann W h itne y U-te s t w as  us e d to
com pare  be tw e e n k now le dge  of CT e xpos ure  param e te rs  and com m on radiological e xam ination dos e s  w ith
h igh e s t acade m ic q ualification. A p-value  of <0.05 w as  cons ide re d s ignificant. RESULTS: O ut of th e  150
q ue s tionnaire s  dis tribute d, one  h undre d and fifte e n (76.7% ) w e re  corre ctly fille d and re turne d. Th e  re s ults  s h ow
th at only 13%  (n=15) of th e  radiograph e rs  h ad e xce lle nt k now le dge  of th e  CT e xpos ure  param e te rs . Majority
of th e m , 35.7%  (n=41) h ad ve ry good k now le dge  w h ile  22.6%  (n=26) and 13%  (n=15) h ad good and fairly good
k now le dge  re s pe ctive ly. About 15.7%  (n=18) w e re  found to h ave  poor k now le dge . Re garding th e  k now le dge  of
com m on radiological e xam ination dos e s , 21.7%  (n=25), 9 .6%  (n=11) and 4.3%  (n=5) of th e  radiograph e rs  h ad
e xce lle nt, ve ry good and good k now le dge . Th e  m ajority am ounting to 64.3%  (n=74) w e re  found to h ave  poor
k now le dge . Th e re  w as  no s ignificant diffe re nce  in th e  k now le dge  of th e  radiograph e rs  about CT e xpos ure
param e te rs  and dos e s  from  com m on radiological e xam inations  bas e d on h igh e s t acade m ic q ualification.
CONCLUSION: Th e re  w as  good k now le dge  of CT e xpos ure  param e te rs  am ong radiograph e rs  but th e  k now le dge
of com m on radiological e xam ination dos e s  w as  ge ne rally poor. H ow e ve r, th e re  w as  no s tatis tical s ignificant
diffe re nce  in k now le dge  of CT e xpos ure  param e te rs  and com m on radiological e xam ination dos e s  am ong
radiograph e rs  in te ach ing h os pitals  in North e rn Nige ria bas e d on h igh e s t acade m ic q ualification.
Keywords: Com pute d tom ograph y, Expos ure  param e te rs , Radiograph e rs , Radiation dos e s , Radiological
e xam inations
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th e  dis cove ry of x-rays  in late  189 5 and th e  firs t
re ports  of radiation injury in189 6.1 In re ce nt ye ars
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5th  De ce m be r 2013, th is  conce rns  be laying dow n
bas ic s afe ty s tandards  for prote ction agains t th e
dange rs  aris ing from  e xpos ure  to ioniz ing radiation,
is  pois e d to s tre ngth e n th is  ne e d for ch ange , im pos ing
on all profe s s ionals  an e ve r gre ate r duty of care  to
prope rly jus tify and optim iz e  e ach  radiological
proce dure .12

In vie w  of th at, radiograph e rs  ne e d to be  k now le dge -
able  about th e  various  m e ans  in controlling CT e xpo-
s ure  param e te rs  s uch  as  tube  pote ntial, tube  curre nt,
s lice  th ick ne s s , pitch  and th e  type  of de te ctor us e d.13

In addition, to e ns ure  optim iz ation, radiograph e rs
m us t adjus t CT param e te rs  to m atch  th e  pre s e nting
indication, re gion be ing s canne d and patie nt s iz e , as
not all e xam inations  re q uire  th e  h igh e s t le ve l of de tail.
Th us , conce rn is  incre as ingly be ing rais e d re garding
th e  pote ntial h arm  th at CT m ay h ave  on populations
e s pe cially if CT param e te rs  are  us e d inappropriate ly,
give n its  carcinoge nic pote ntial.14 H e nce , it is  ne ce -
s s ary for radiograph e rs  w h o are  th e  prim ary us e rs
of CT to h ave  ade q uate  k now le dge  of its  e xpos ure
param e te rs . Th is  w ill e nable  th e m  to s e le ct appropriate
e xpos ure  param e te rs  th at w ill s trik e  a balance  be tw e e n
im age  q uality and radiation dos e s  for w ide  range  of
inve s tigations . Th is  in turn w ill cut dow n th e  pote ntial
radiation ris k  as s ociate d w ith  th e  us e  of ioniz ing
radiation. Th e re fore , th e  aim  of th is  s tudy is  to e valuate
radiograph e r’s  k now le dge  about CT e xpos ure
param e te rs  and com m on radiological e xam ination
dos e s  in North e rn Nige ria.

th e re  h ave  b e e n s ignificant advance m e nts  in
e q uipm e nt th at us e s  e ith e r x-rays  to form  im age s ,
s uch  as  fluoros copy or com pute d tom ograph y (CT),2

or th e  type s  of radiation e m itte d during nucle ar im aging
proce dure s  s uch  as  pos itron e m is s ion tom ograph y
(PET).3 Such  advance m e nt h as  ine vitably im prove d
th e  s tandard of care  including dos e  re duction for
patie nts  and m ade  m os t of th e  im aging m odalitie s
diagnos tic tool of ch oice  for a h os t of m e dical indi-
cations .
Ne ve rth e le s s , s om e  of th e  im aging proce dure  lik e
CT is  as s ociate d w ith  h igh  radiation dos e s  w h ich  of
s e rious  conce rn m os t e s pe cially as  is  be ing incre a-
s ingly us e d in m e dical practice  w orldw ide .4 It is  fas t
be com ing th e  large s t contributor to population dos e
from  m e dical e xpos ure s .5 Alth ough  th e  ove rall be ne fits
of it us e  as  im aging tool outw e igh  th e  as s ociate d
ris k s  of radiation, th e re  is  grow ing conce rn ove r th e
adve rs e  b iological e ffe cts  of ioniz ing radiation on
living organis m s . A 2009  National Council on Radiation
Prote ction and Me as ure m e nts  publication, “Ioniz ing
Radiation Expos ure  of th e  Population of  th e  Unite d
State s ”, re porte d a s e ve nfold incre as e  in radiation
e xpos ure  to th e  population of th e   Unite d State s  from
m e dical radiation s ince  th e  e arly 19 80s .6

More ove r, dos e s  from  diagnos tic im aging h ave  th e
pote ntial to caus e  de trim e nts  of a s toch as tic nature ,
th e s e  include ; cance r in th e  e xpos e d individual or
ge ne tic m utations , w h ich  can be  pas s e d on to future
offs pring of th e  affe cte d individual.7 Th e  probability
of th e s e  s toch as tic de trim e nts  occurring is  de te rm ine d
by th e  age  of th e  patie nt, th e  anatom ical re gion be ing
e xpos e d and th e  am ount of th e  dos e  involve d.7 Als o,
m any h ave  re porte d th at radiograph e rs  and patie nts
are  not ve ry aw are  of th e  radiation dos e s  of com m on
radiological e xam inations  and th at th e re  is  a lack  of
com m unication be tw e e n radiograph e rs  and patie nts
re lating to radiation and its  pos s ible  e ffe cts .8,9 ,10 Such
lack  of aw are ne s s  by th e  radiograph e rs  can be
e xtre m e ly dange rous  w h e n h igh  dos e  e xam inations
are  conducte d w ith out optim iz ation, re s ulting in a
pote ntially s ignificant biological life tim e  ris k  for patie nts .
Th e  radiation h az ard can be  particularly re le vant for
young patie nts  and e s pe cially ch ildre n, w h os e  h igh
biological s us ce ptibility and long life  e xpe ctancy te nd
to incre as e  th e  lik e lih ood of th e  e ffe cts  of not only
cance r but als o oth e r non-cance rous  dis e as e s .11

Th e  ne w  Council Dire ctive  2013/59 /EURATOM of th e

Materials and Methods

Th e  s tudy adopte d a pros pe ctive  cros s -s e ctional
s urve y de s ign us ing a s e lf-adm inis te re d, s tructure d
and validate d q ue s tionnaire  afte r acq uiring approval
from  e th ical com m itte e .  Th e  q ue s tionnaire  cons is te d
of 21 q ue s tions  in m ultiple  ch oice  form ats  and divide d
into th re e  s e ctions ;“A’’capture d de m ograph ic fe ature s
of th e  re s ponde nts ,“B’’capture d radiograph e r’s
k now le dge  re garding CT e xpos ure  param e te rs  and
“C” capture d radiograph e r’s  k now le dge  re garding
com m on radiological e xam ination dos e s . Th e  re liability
w as  e ns ure d th rough  a pilot s urve y am ongs t radio-
graph e rs  from  Unive rs ity of M aiduguri te ach ing
h os pital (n=15) w h o w e re  random ly s e le cte d.
More ove r, a te s t - re te s t m e th od w as  us e d. Afte r a
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Table 1: Pe rce ntage  dis tribution of h igh e s t acade m ic q ualification
of participants .

S/N Highest Academic
Qualification

Frequency
(n)

Percentage
(%)

B.Rad

MSc

DCR

Total

101

11

1

112

89

10

1

100

Table 2: Fre q ue ncy dis tribution of confide nce  le ve l of th e
re s ponde nts  re garding ch ange  in CT e xpos ure  param e te rs

How would you rate your confidence
to alter the CT scan exposure
parameters correctly, considering
image quality and radiation dose?

Frequency
(n)

Percentage
(%)

Excellent

Very good

Good

Fairly

Poor

Total

35

31

31

9

5

111

31.5

27.9

27.9

8.1

4.5

100
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2 ye ars  and above . Majority of th e  re s ponde nts  89 .4%
(n=101) h ad bach e lor de gre e  as  h igh e s t acade m ic
q ualification, 10%  (n=11) h ad m as te r’s  de gre e  w h ile
0.9 %  (n=1) h ad diplom a (Tab. 1).

14-day inte rval, th e  s am e  radiograph e rs  w h o w e re
s e le cte d e arlie r w e re  as k e d to ans w e r th e  s am e
q ue s tionnaire . Th e  re liability of th e  q ue s tionnaire  is
w ith in Crom bach ’s  Alph a coe fficie nt of 0.731.
Th e  s tudy include d all radiograph e rs  w ork ing in
te ach ing h os pitals  w ith  CT m ach ine  in North e rn
Nige ria.
A Stratifie d s im ple  random  s am pling w as  us e d w h e re
th e  s tudy s ite  w as  s tratifie d into th re e  bas e d on th e
available  ge opolitical z one s . Th e s e  include ; North e as t,
North w e s t and North  ce ntral. Each  of th e  s tate  in
e ach  of th e  th re e  ge ological z one s  w as  tre ate d as
clus te r. Th re e  clus te rs  w e re  random ly s e le cte d from
e ach  ge opolitical z one  m ak ing a total of nine  clus te rs .
No clus te r h ous e s  m ore  th an one  te ach ing h os pital.
Th e re fore , th e  te ach ing h os pital in e ach  clus te r
re pre s e nts  th e  clus te r. Th e  clus te rs  s e le cte d w e re ;
Unive rs ity of Maiduguri te ach ing h os pital, Abubak ar
Tafaw a Bale w a Unive rs ity te ach ing h os pital and
Fe de ral te ach ing h os pital Gom be in north e as t. Am inu
Kano te ach ing h os pital, Ah m adu Be llo Unive rs ity
te ach ing h os pital and Us m an Danfodio Unive rs ity
te ach ing h os pital in north w e s t. Als o, Jos  Unive rs ity
te ach ing h os pital, Be nue  State  Unive rs ity te ach ing
h os pital and Unive rs ity of Abuja te ach ing h os pital in
North -Ce ntral.
Statis tical analys is  w as  carrie d out us ing Statis tical
Pack age  for Social Scie nce s  (SPSS) Program  (ve rs ion
20.0 SPSS Inc.,Ch icago, IL, USA). Norm ality of th e
data w as  te s te d us ing th e  Kolm ogorov Sm irnov te s t.
De s criptive  s tatis tics  w as  us e d to ge ne rate  m e an
pe rce ntage s  and fre q ue ncie s .  Mann W h itne y U-te s t
w as  us e d to com pare  be tw e e n k now le dge  of CT
e xpos ure  param e te rs  and com m on radiological e xa-
m ination dos e s  w ith  h igh e s t acade m ic q ualifications ,
a p-value  of <0.05 w as  cons ide re d s ignificant.

Results

A total of one  h undre d and fifte e n (n=115, 76.7% )
radiograph e rs  from  te ach ing h os pitals  in North e rn
Nige ria participate d in th e  s tudy. M ajority of th e
re s ponde nts  66.1%  (n=76) w e re  m ale s  w h ile  th e
re m aining 39 .9 %  (n=39 ) w e re  fe m ale s . More  th an
h alf of th e  re s ponde nts  52.2%  (n=60) h ad le s s  th an
tw o ye ars  of CT e xpe rie nce  w h ile  47.8%  (n=55) h ad
12 ye ars  w ork ing e xpe rie nce  w ith  CT e xpe rie nce  of

Majority of th e  participants  9 8.2%  (n=111) th ough t
furth e r e ducation in th e  are a of optim iz ation of CT
e xpos ure  param e te rs  w ould be  be ne ficial w h ile  s om e
of th e  re s ponde nts  1.8%  (n=2) th ough t furth e r
e ducation in optim iz ation CT e xpos ure  param e te rs
is  not ne ce s s ary. About one -th ird of th e  participants
31.5%  (n=35) h ad e xce lle nt confide nce  in alte ring
th e  CT e xpos ure  param e te rs  corre ctly, w h ile  s trik ing
a balance  be tw e e n im age  q uality and radiation dos e .
Only 4.5%  (n=5) indicate d poor confide nce  in alte ring
CT e xpos ure  param e te rs  corre ctly (Tab. 2).

Furth e rm ore , th e  re s ponde nts  w e re  e valuate d, give n
a s core  of 1 for e ach  corre ct ans w e r and a s core  of
0 for incorre ct or m is s ing ans w e rs ; th e  s core s  w e re
conve rte d ove r h undre d and grade d. Th e  total m e an
s core  for CT e xpos ure  param e te rs  w as  56.16 0ut of
100 w ith  ave rage  grade  of good. W h ile , th e  total m e an
s core  of th e  com m on radiological e xam ination dos e s
w as  33.05 0ut of 100 w ith  ave rage  grade  of fairly
good. A total of 22.6%  (n=26) of th e  re s ponde nts  h ad
good k now le dge  of CT e xpos ure  para-m e te rs , 35.7%
(n=41) and 13%  (n=15) h ad ve ry good and fairly good



TotalFalse

100%
(n=114)

28.1%
(n=32)

True

71.9%
(n=82)

Question

Regarding the reduction in kVp for CT angiography
procedure (n=all other parameters being kept constant)
Reduces the radiation dose

Regarding the reduction in kVp for CT angiography
procedure (n=all other parameters being kept constant)
Reduces the image contrast

Regarding the reduction in kVp for CT angiography
procedure (n=all other parameters being kept constant)
Increases the image Noise

Regarding the reduction in kVp for CT angiography
procedure (n=all other parameters being kept constant)
Increases the vessels enhancement

Regarding the tube Current, Tube Current has linear
relationship with Radiation dose

Regarding the tube Current, Reducing the tube current
by 50% increases the noise by two fold

Regarding the pitch (n=table movement per rotation/total
nominal beam width); Higher table speed result in slice
sensitivity profile and thus, effective slice thickness,
reducing the z-axis resolution

Regarding the pitch (n=table movement per rotation/total
nominal beam width); For single slice helical CT, the
higher the pitch, the lower the dose

Decreasing the gantry rotation time (n=seconds),
Decreases the patience dose

Decreasing the gantry rotation time (n=seconds), Increases
the Image noise

Regarding slice thickness (n=selected beam
width/collimation), Increasing the slice thickness increases
the spatial resolution

Regarding slice thickness (n=selected beam
width/collimation), Increasing the slice thickness decreases
the patient dose

Regarding slice thickness (n=selected beam
width/collimation), Decreasing the slice thickness reduces
partial volume artifact

Regarding reconstruction parameters choosing, A
smoothing reconstruction kernel, increases the visualization
of noise

Regarding reconstruction parameters choosing, Wider
window settings, reduces not only the image contrast but
also the visual perception of noise

100%
(n=113)

34.5%
(n=39)

65.5%
(n=74)

100%
(n=113)

43.4%
(n=49)

56.6%
(n=64)

100%
(n=110)

44.5%
(n=49)

55.5%
(n=61)

100%
(n=114)

13.2%
(n=15)

86.8%
(n=99)

100%
(n=111)

25.2%
(n=28)

74.8%
(n=83)

100%
(n=111)

25.2%
(n=28)

74.8%
(n=83)

100%
(n=106)

30.2%
(n=32)

69.8%
(n=74)

100%
(n=111)

41.4%
(n=46)

58.6%
(n=65)

100%
(n=110)

40%
(n=44)

60%
(n=66)

100%
(n=113)

35.4%
(n=40)

64.6%
(n=73)

100%
(n=111)

39.6%
(n=44)

60.4%
(n=67)

100%
(n=107)

25.2%
(n=27)

74.8%
(n=80)

100%
(n=103)

34%
(n=35)

66%
(n=68)

100%
(n=104)

21.2%
(n=22)

78.9%
(n=82)

Table 3: Pe rce ntage  dis tribution of k now le dge  of CT e xpos ure
param e te rs .

Th e  ave rage  dos e  is  bas e d on cons ide ring ch e s t x-ray as  1 u

Doses
(mSv) CXR

Abdominal
Radiograph

L/S
Radiograph Mammogram Abdominal CT Abdominal USS Abdominal MRI Barium Meal

0

0-1

1

1-3

4-5

10-15

20-30

40-60

70-100

100-200

>200

TOTAL

1.0% (n=1)

30.3% (n=30)

13.1% (n=13)

13.1% (n=13)

6.1% (n=6)

5.1% (n=5)

3.0% (n=3)

5.1% (n=5)

18.2% (n=18)

4.0% (n=4)

1.0% (n=1)

100% (n=99)

0.0% (n=0)

5.2% (n=5)

12.5% (n=12)

15.6% (n=15)

12.5% (n=12)

10.4% (n=10)

9.4% (n=9)

5.2% (n=5)

20.4% (n=20)

5.2% (n=5)

3.1% (n=3)

100% (n=96)

0.0% (n=0)

5.4% (n=5)

12% (n=11)

14.1% (n=13)

9.8% (n=9)

9.8% (n=9)

8.7% (n=8)

9.8% (n=9)

21.7% (n=20)

5.4% (n=5)

3.3% (n=3)

100% (n=92)

1.1% (n=1)

29.8% (n=28)

10.6% (n=10)

9.6% (n=9)

12.8% (n=12)

7.4% (n=7)

20.2% (n=19)

1.1% (n=1)

4.3% (n=4)

1.1% (n=1)

2.1% (n=2)

100% (n=94)

2.2% (n=2)

0.0% (n=0)

1.1% (n=1)

4.3% (n=4)

4.3% (n=4)

14% (n=13)

11.8% (n=11)

22.6% (n=21)

5.4% (n=5)

19.4% (n=18)

15.1% (n=14)

100% (n=93)

80.7% (n=75)

3.2% (n=3)

0.0% (n=0)

4.3% (n=4)

2.2% (n=2)

2.2% (n=2)

2.2% (n=2)

0.0% (n=2)

2.2% (n=2)

0.0% (n=0)

2.2% (n=2)

100% (n=93)

75.5% (n=71)

2.1% (n=2)

4.3% (n=4)

2.2% (n=2)

3.2% (n=3)

1.1% (n=1)

3.2% (n=3)

5.3% (n=5)

1.1% (n=1)

1.1% (n=1)

1.1% (n=1)

100% (n=94)

0.0% (n=0)

5.4% (n=5)

3.2% (n=3)

2.2% (n=2)

16.1% (n=15)

7.5% (n=7)

19.4% (n=18)

11.8% (n=11)

24.7% (n=23)

4.3% (n=4)

5.4% (n=5)

100% (n=93)

Table 4: Pe rce ntage  dis tribution of k now le dge  of com m on radiological e xam ination dos e s

Table 5: Fre q ue ncy dis tribution of grade s  of k now le dge  of
participants .

Variables

CT exposure
parameters

Common
radiological
examination
doses

Excellent Very
Good

Good Fairly
Good

Poor Total

13%
(n=15)

21.7%
(n=25)

35.7%
(n=41)

4.3%
(n=5)

22.6%
(n=26)

9.7%
(n=11)

13%
(n=15)

13%
(n=15)

15.7%
(n=18)

64.3%
(n=74)

100%
(n=115)

100%
(n=115)

Grades of Knowledge

Table 6: Com paris on of k now le dge  of participants  bas e d on
h igh e s t acade m ic q ualification.

Variables

CT exposure parameters
(score of respondents)

Common radiological examination doses
(score of respondents)

CT exposure parameters
(Grade of respondents)

Common radiological examination doses
(Grade of respondents)

Highest academic
qualification

N p-Value

B.Rad
MSc

B.Rad
MSc

B.Rad
MSc

B.Rad
MSc

101
11

101
11

101
11

101
11

0.431

0.385

0.421

0.373
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k now le dge  re s pe ctive ly. W h ile  13%  (n=15) h ad
e xce lle nt k now le dge  and 15.7%  (n=18) h ad poor
k now le dge . About 64.3%  (n=74) of th e  re s ponde nts
h ad poor k now le dge  in ide ntifying th e  com m on
radiological e xam ination dos e s  of various  body parts .
About 21.7%  (n=25) of th e  radiograph e rs  h ad
e xce lle nt w h ile  4.3%  (n=5) and 9 .6%  (n=11) h ad good
and ve ry good k now le dge  in s tating th e  com m on
radiological e xam ination dos e s  as  s h ow n in (Tab. 5)
be low .
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radiograph e rs  in North e rn Nige ria h ad bach e lor’s
de gre e  due  to th e  fact th at, th e re  are  no ins titutions
running pos t-graduate  cours e s  in th e  e ntire  North e rn
Nige ria at th e  tim e  of th is  s tudy. Anoth e r dis couraging
factor w h ich  m ay h inde r th e ir furth e rance  of e du-
cationin th e  h os pital s e tting is  th at bach e lor de gre e
is  th e  h igh e s t acade m ic/profe s s ional q ualification
re cogniz e d in th e  s ch e m e  of s e rvice s  for radiogra-
ph e rs , h e nce  oth e r h igh e r acade m ic q ualifications
(MSc, Ph D) w e re  not cons ide re d valuable  for any
le ve l prom otion.
Pe rtaining furth e r e ducation, m ajority of th e  partici-
pants  9 8.2%  (n = 111) th ough t furth e r e ducation in
th e  are a of optim iz ation of CT e xpos ure  param e te rs
w ould be  be ne ficial w h ile  fe w  of th e  re s ponde nts
1.8%  (n = 2) th ough t furth e r e ducation in optim iz ation
of CT s can e xpos ure  param e te rs  is  not ne ce s s ary.
Th is  could be  due  to th e ir low  le ve l of e xpe rie nce  and
als o, cons ide ring th e  fact be ing s urve y q ue s tionnaire ,
th e  re s ponde nts  m ay h ardly give  th e ir true  intuition.
Th is  finding is  in com paris on w ith  th e  s tudy of Fole y
e t al., (2013) w h e re  m ajority of both  Radiologis ts
(79 % ) and Radiograph e rs  (86% ) s tate d furth e r
e ducation in th e  are a of optim iz ation of CT s can para-
m e te rs  is  be ne ficial.17

H ow e ve r, th e  findings  als o re ve ale d th at, 22.6%
(n = 26) of th e  re s ponde nts  h ad good k now le dge  of
CT e xpos ure  param e te rs , 35.7%  (n = 41) and 13%
(n = 15) w e re  ve ry good and fairly good re s pe ctive ly.
W h ile  13%  (n = 15) w e re  e xce lle nt and a s ignificant
num be r 15.7%  (n = 14) w e re  poor. Th is  corre s ponds
to th e  s tudy of Fole y e t al., (2013) and Raw ade s h de h
e t al., (2018) w h o re porte d th e  CT e xpos ure  para-
m e te rs  w e re  w e ll unde rs tood by m ajority of
Radiograph e rs  (54.1% ). Th is  could be  due  to th e  fact
th at, m os t of th e  re s ponde nts  h ad th e  th e ore tical
back ground of th e  CT e xpos ure  param e te r from  th e ir
unde rgraduate  s tudie s  cons ide ring th e ir low  le ve l of
e xpe rie nce . Lite rarily, th e  pe ak  voltage , k Vp controls
th e  ove rall e ne rgy of th e  x-ray ph otons , s o any
alte ration w ill influe nce  th e  num be r of ph otons
pe ne trating th e  body tis s ue , w ith  a re s ultant e ffe ct
on both  radiation dos e  and im age  nois e .18 W h ile  m os t
CT s ys te m s  ope rate  at a s tandard 120 k Vp, incre a-
s ingly alte rnative  value s  from  80-140 k Vp are  avai-
lable .17 Se ve ral s tudie s  h igh ligh t th e  optim iz ation
pote ntial of appropriate  k Vp s e le ction, e s pe cially for
patie nts  be low  a ce rtain s iz e  and als o during angio-

Discussion

H aving s ufficie nt k now le dge  of e xpos ure  param e te rs
and th e  trade -offs  th at are  re late d to th e  patie nt's
dos e  and im age  q uality is  a fundam e ntal s k ill for
radiograph e rs . In th e  abs e nce  of s ufficie nt k now le dge ,
it is  re com m e nde d th at radiograph e rs  s h ould parti-
cipate  in ye arly ioniz ing radiation and s afe ty training,
w h ich  h as  be e n prove n to e nh ance  k now le dge  and
aw are ne s s  re garding radiation ris k s .9

Out of th e  one  h undre d and fifty (150) q ue s tionnaire s
dis tribute d to nine  (9 ) te ach ing h os pitals  in th re e  ge o-
political z one s  of North e rn Nige ria, One  h undre d and
fifte e n (115) w e re  corre ctly fille d and re turne d, give n
a re turn rate  of 76.7% . Th is  re s ult re ve ale d th at th e
m ajority of th e  re s ponde nts  66.1%  (n = 76) w e re
m ale s  w h ile  about 39 .9 %  (n = 39 ) w e re  fe m ale s . Th is
m ay be  due  to low  le ve l of girl-ch ild e ducation in
North e rn Nige ria as  re porte d by Abdulk are e m  (2015),
w h ich  put th e  girl ch ild e ducation at 46% .15 Th e  poor
girl-ch ild e ducation could be  due  to s o m any factors
s uch  as  re ligious  m is unde rs tanding, cultural practice s ,
pove rty, e arly m arriage , illite racy, and inade q uate
s ch ool infras tructure s .16

More ove r, More  th an h alf of th e  re s ponde nts  52.2%
(n = 60) h ad le s s  th an tw o ye ars  of CT e xpe rie nce
w h ile  47.8%  (n = 55) h ad 12 ye ars  and above  w ork ing
e xpe rie nce  w ith  CT e xpe rie nce  of 2 ye ars  and
above .Th is  is  in agre e m e nt w ith  th e  s tudy of Fole y
e t al, (2013) in Ire land, w h o s tate d th at alm os t tw o
fold diffe re nce s  in m e dian num be r of ye ars  of e xpe -
rie nce  e xis t be tw e e n radiologis t and radiograph e rs .17

Th e  e xpe rie nce  gap in ye ars  could be  due  to th e  fact
th at, m os t of th e  re s ponde nts  w e re  inte rn radiogra-
ph e rs  w h o w e re  s till in th e ir inte rns h ip training pro-
gram . Additionally, lack  of e nough  CT m ach ine  in
oth e r h os pitals  could be  part of th e  re as on. More ove r,
m os t of th e  CT m ach ine s  in th e  participating h os pitals
w e re  faulty due  to lack  of prope r m ainte nance . De s pite
th e  gap in e xpe rie nce  le ve l th e re  is  no s tatis tical
diffe re nce  in th e  m e an s core  of th e  q ue s tions  ans -
w e re d.
Re garding h igh e s t acade m ic q ualification, th e  re s ult
re ve ale d th at m ajority of th e  re s ponde nts  89 .4%
(n = 101) h ad Bach e lor de gre e  as  h igh e s t acade m ic
q ualification, 10%  (n = 11) h ad Mas te r’s  de gre e  w h ile
0.9 %  (n=1) h ad diplom a. Th is  s h ow s  th at m ajority of
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logis t and 16%  for non-radiologis t.24

Analyz ing th e  pre s e nt s tudy in de tail, it is  s urpris ing
th at only 26.1%  (n = 30) of th e  participants  w e re
corre ct in ide ntifying th e  radiation dos e  of th e  m os t
com m only pe rform e d pos te ro-ante rior ch e s t e xam ina-
tion (CXR) in radiology de partm e nt. Conce rning
radiation dos e  of abdom inal CT as  s tate d in lite rature s ,
m ajority of th e  re s ponde nts  74.9 %  (n = 77) unde r-
e s tim ate d th e  re lation dos e . Pe rh aps , th e  s tudy s h ow s
th at none  of th e  re s ponde nts  w e re  able  to com ple te
th is  s e ction of th e  q ue s tionnaire  w ith out m ak ing any
m is tak e .
Com paring th e  k now le dge  of CT e xpos ure  param e te rs
and com m on radiological e xam ination dos e s  w ith
acade m ic q ualification, it is  found th at th e re  w as  no
s ignificant diffe re nce  in th e  s core s  of CT e xpos ure
param e te rs  be tw e e n radiograph e rs  w ith  bach e lor
de gre e  and m as te r de gre e  as  h igh e s t acade m ic
q ualification (p <0.05). Sim ilarly, th e  diffe re nce  in
s core s  of com m on radiological e xam ination dos e s
am ong radiograph e rs  w ith  bach e lor’s  de gre e  and
m as te r de gre e  w as  not s tatis tically s ignificant. Th is
is in line  w ith  th e  s tudy of Raw as h de h  e t al., (2018)
in Jordan w h o re porte d none  of th e  participants  w e re
able  to provide  a clos e  e s tim ation of all th re e  routine
e xam inations  dos e s  re gardle s s  of th e ir e xpe rie nce
and acade m ic de gre e .9  Th is  Migh t be  due  to th e  le s s
gap in e xpe rie nce  am ong th e  re s ponde nts

graph ic s tudie s ,19 -20 give n th e  adde d advantage  of
incre as e  ve s s e l atte nuations  w ith  low e r tube  voltage .21

Cons ide ring th e  above  m e ntione d facts , th is  s tudy
re ve ale d th at 43.4%  (n = 49 ) of th e  radiograph e rs  did
not as s ociate  re duction in k Vp w ith  im age  nois e ,
w h ich  is  of conce rn, alth ough  th is  could be  due  to
th e  be lie f th at autom ate d tube  curre nt m odulation
(ATCM) s ys te m s  w ill autom atically incre as e  th e  tube
curre nt to com pe ns ate  for any ch ange  in k Vp to
e ns ure  th e  im age  nois e  is  m aintaine d at a cons is te nt
le ve l. Fole y e t al, (2013) als o re porte d s im ilar to
finding w ith  40%  of radiograph e rs .17 Th e re fore ,
appropriate  m anipulation of th e  above  m e ntione d CT
param e te rs  can s ignificantly alte r th e  vis ibility of th e
nois e  w ith in th e  CT im age s  and low e r th e  radiation
dos e .
Conve rs e ly, our finding from  th is  s urve y s h ow e d a
poor k now le dge  of radiograph e rs  64.3%  (n = 74)
about com m on radiological e xam ination dos e s  for
various  body parts  unde r diffe re nt im aging m odalitie s .
Only 21.7%  (n = 25) of th e  radiograph e rs  w e re  e xce -
lle nt in s tating th e  com m on radiological e xam ination
dos e s . In addition, none  of th e  radiation dos e  de live re d
by th e  im aging m odalitie s  w as  100%  corre ctly
e s tim ate d by th e  re s ponde nts . Th is  is  in line  w ith  th e
s tudy of Raw as h de h  e t al., (2018) in Jordan w h o
re porte d th at th e  q ue s tion ans w e re d corre ctly m os t
ofte n w as  for th e  ch e s t DRLs , w ith  4 out of 54
participants  able  to give  a clos e  e s tim ation of th e
re com m e nde d DRL of 545 m Gy cm ; W ith  th e  pas s
m ark  be ing 50% , only nine  participants  out of 54 h ad
pas s e d th is  s e ction. Th is  is  indicative  of th e  poor
k now le dge  am ongs t radiograph e rs  re garding th e
dos e , DRLs  and organ s e ns itivity and h igh ligh ts  an
is s ue  th at re q uire s  m ore  atte ntion.9  H ow e ve r it is  in
contras t w ith  th e  findings  of Gunalp e t al, (2013)
w h e re  ove rall a total of 41.4%  of all participants  and
46.3%  re s ide nt doctors  unde re s tim ate d th e  radiation
dos e s .22 Als o, Ram anath an, (2015) in Canada re por-
te d th at th e re  is  ove rall s ignificant unde re s tim ation
of dos age  and cance r ris k  from  com m on e xam ina-
tions .23 Th is  im plie s  th at, th e re  is  te nde ncy of radiation
m is us e  and unde rutiliz ation of alte rnative  radiation
fre e  m e th ods  by th e  practicing radiograph e rs . Als o,
Le e  e t al, (2016) in H ong Kong re ve ale d th at k now -
le dge  of radiation dos e s  of inve s tigation is  ge ne rally
inade q uate  am ong radiologis t and particular poor in
non-radiologis t w ith  ove rall accuracy of 40%  for radio-

Conclusion

Th e re  w as  good k now le dge  of CT e xpos ure  para-
m e te rs  am ongs t radiograph e rs ; poor k now le dge  of
radiological e xam ination dos e s . H ow e ve r, th e re  w as
no s tatis tical s ignificant diffe re nce  in k now le dge  of
CT e xpos ure  param e te rs  and com m on radiological
e xam ination dos e s  am ong radiograph e rs  in te ach ing
h os pitals  in North e rn Nige ria bas e d on h igh e s t
acade m ic q ualification.

RECOMMENDATION

Th e re  s h ould be  ongoing e ducation in dos e  optim i-
z ation for radiograph e rs  at all le ve l.
Radiograph e rs  m us t adopt CT param e te rs  to optim iz e
patie nt dos e  and im age  q uality.
Spe cific action s uch  as  re gular training cours e s  for
both  unde rgraduate  and pos tgraduate  s tude nts  as
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w e ll as  for w ork ing radiograph e rs  m us t be  cons ide re d
to e ns ure  patie nt s afe ty during radiological e xa-
m ination.
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