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(1)

.

Doctors office class A B C D E F G H I J

Test tube voltage (kVp) 70 70 70 70 70 70 70 70 70 70

Mean value( ) 70.7 61.4 73.5 62.3 67.2 72.5 60.9 65.7 62.8 71.3

PAE(%) -1.0 12.3 -5.0 11.0 4.0 -3.6 13.0 6.1 10.3 -1.9

Decision (P or I) P I P I P P I P I P

Hospital class A B C D E F G H I J

Test tube voltage (kVp) 70 70 70 70 70 70 70 70 70 70

Mean value( ) 68.1 71.7 66.4 72.9 64.4 65.3 62.3 71.2 67.5 66.2

PAE(%) 2.7 -2.4 5.1 -4.1 8.0 6.7 11 -1.7 3.6 5.4

Decision (P or I) P P P P P P I P P P

General hospital class A B C D E F G H I J

Test tube voltage (kVp) 70 70 70 70 70 70 70 70 70 70

Mean value( ) 67.2 69.7 65.8 67.9 68.3 70.6 68.5 66.1 67.2 71.4

PAE(%) 4.0 0.4 6.0 3.0 2.4 -0.9 2.1 5.6 4.0 -2.0

Decision (P or I) P P P P P P P P P P

Table 1. Result of correctness test for tube voltage.
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(2)

Doctors office class A B C D E F G H I J

Test tube current (mA) 200 200 200 200 200 200 200 200 200 200

Mean value( ) 166.5 207.2 189.7 193.1 220.7 203.5 172.6 182.2 168.3 204.9

PAE(%) 16.8 -3.6 5.2 3.5 -10.4 -1.8 13.7 8.9 15.9 -2.5

Decision (P or I) I P P P P P P P I P

Hospital class A B C D E F G H I J

Test tube current (mA) 200 200 200 200 200 200 200 200 200 200

Mean value( ) 188.5 196.7 202.9 180.8 198.6 203.6 167.3 178.2 183.7 192.5

PAE(%) 5.8 1.7 -1.5 9.6 0.7 -1.8 16.3 10.9 8.2 3.8

Decision (P or I) P P P P P P I P P P

General hospital class A B C D E F G H I J

Test tube current (mA) 200 200 200 200 200 200 200 200 200 200

Mean value( ) 191.6 195.1 196.8 206.7 198.2 185.8 190.3 209.5 201.8 188.9

PAE(%) 4.2 2.5 1.6 -3.4 0.9 7.1 4.9 -4.8 -0.9 5.6

Decision (P or I) P P P P P P P P P P

Table 2. Result of correctness test for tube current.

Doctors office class A B C D E F G H I J

Test tube current volume (mAs) 40 40 40 40 40 40 40 40 40 40

Mean value( ) 43.6 31.4 43.2 38.2 41.5 39.8 42.7 44.8 30.7 41.8

PAE(%) -9.0 21.5 -8.0 4.5 -3.8 0.5 -6.8 -12 23.2 -4.5

Decision (P or I) P I P P P P P P I P

Hospital class A B C D E F G H I J

Test tube current volume (mAs) 40 40 40 40 40 40 40 40 40 40

Mean value( ) 41.5 44.5 38.6 43.1 37.1 31.3 42.6 45.3 39.2 43.4

PAE(%) -3.8 -11.3 3.5 -7.8 7.3 21.8 -6.5 -13.3 2.0 -8.5

Decision (P or I) P P P P P I P P P P

General hospital class A B C D E F G H I J

Test tube current volume (mAs) 40 40 40 40 40 40 40 40 40 40

Mean value( ) 43.7 41.2 31.8 37.4 40.5 44.1 38.4 41.5 42.8 41.5

PAE(%) -9.3 -3.0 20.5 6.5 -1.3 -10.3 4.0 -3.8 -7.0 -3.8

Decision (P or I) P P I P P P P P P P

Table 3. Result of correctness test for tube current volume.



34 JOURNAL OF RADIATION PROTECTION,  VOL.34  NO.1  MARCH 2009

Doctors office class A B C D E F G H I J

Test exposure time(msec) 200 200 200 200 200 200 200 200 200 200

Mean value( ) 194.2 191.5 193.7 203.7 198.6 176.5 202.9 207.4 195.6 179.6

PAE(%) 2.9 4.3 3.2 -1.9 0.7 11.8 -1.5 -3.7 2.2 10.2

Decision (P or I) P P P P P I P P P I

Hospital class A B C D E F G H I J

Test exposure time(msec) 200 200 200 20 200 200 200 200 200 200

Mean value( ) 177.8 197.5 190.3 194.8 187.5 196.2 180.5 178.4 202.5 189.4

PAE(%) 11.1 1.3 4.9 2.6 6.3 1.9 9.8 10.8 -1.3 5.3

Decision (P or I) I P P P P P P I P P

General hospital class A B C D E F G H I J

Test exposure time(msec) 200 200 200 200 200 200 200 200 200 200

Mean value( ) 191.8 198.6 186.3 192.5 204.8 174.2 202.9 194.3 190.8 195.7

PAE(%) 4.1 0.7 6.9 3.8 -2.4 12.9 -1.5 2.9 4.6 2.2

Decision (P or I) P P P P P I P P P P

Table 4. Result of correctness test for exposure time.
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Doctors office class 4 2 2 2 3 13

Hospital class 1 1 1 2 2 7

General hospital class 0 0 1 1 2 4

Test tube

voltage
Test tube current

Test tube current

volume

Test exposure

time
Test condition Total

Table 6. Result of examination item performance evaluation for group.

Mean value( ) 40.3 41.5 40.8 40.2 41.7 40.2 40.3 41.4 41.6 40.4

SD 1.23 2.49 0.82 1.61 3.34 1.21 1.61 1.66 2.91 1.21

CV 0.03 0.06 0.02 0.04 0.08 0.03 0.04 0.04 0.07 0.03

Decision (P or I) P I P P I P P P I P

Doctors office class A B C D E F G H I J

Test condition 

(kVp, mA, msec)

70
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200
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200

200
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200

200
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200

200
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200
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200
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200
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200

200
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200

200

70

200

200
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(kVp, mA, msec)
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200
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70

200

200

70
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200

70
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200

70

200
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200

70
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Test condition 

(kVp, mA, msec)

70

200
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70

200
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70
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200

200

70

200

200

70

200

200
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200
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70

200

200

70

200

200

70

200

200

Mean value( ) 40.5 40.3 40.7 40.2 41.5 41.9 42.3 40.2 40.6 40.4

SD 1.62 1.21 0.81 1.21 1.66 2.10 3.80 1.61 0.81 1.21

CV 0.04 0.03 0.02 0.03 0.04 0.05 0.09 0.04 0.02 0.03

Decision (P or I) P P P P P I I P P P

Hospital class A B C D E F G H I J

Mean value( ) 40.5 40.3 41.4 40.6 40.3 41.2 41.5 40.7 40.3 40.4

SD 0.81 1.20 3.31 1.21 0.81 1.64 2.49 1.22 1.61 1.21

CV 0.02 0.03 0.08 0.03 0.02 0.04 0.06 0.03 0.04 0.03

Decision (P or I) P P I P P P I P P P

General hospital class A B C D E F G H I J

Table 5. Result of repeatability test for exposure dose.
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Abstract - The purpose of this study is to measure the tube voltage, the tube current/ volume,  exposure time and exposure dose of

diagnostic X-ray unit in each doctor offices, hospitals and general hospitals for evaluating the performance of such device, to learn the

method and technology of its measurement and to suggest its importance. 

Research subjects were total 30 X-ray units and divided into groups of 10 X-ray units each. The tube voltage, the tube current/ volume,

exposure time and exposure dose were measured using percentage average error, and then reproducibility of exposure dose was

measured through calculating coefficient of variation. 

The results are like followings; 

The tube voltage correctness examination showed that incongruent devices among total 30 X-ray units were 5 devices (16.7%). The

tube current correctness examination showed that incongruent  X-ray units were 3 devices (10.0%). The tube current volume

correctness examination showed that incongruent  X-ray units were 4 devices (13.3%). Finally, according to exposure time correctness

examination, incongruent X-ray units were 5 devices (16.7%) and according to reproducibility examination of exposure dose,

incongruent X-ray units were 7 devices (23.3%). 

Above results showed serious problem in performance management based on management regulation of diagnostic X-ray unit; it means

that regular checkout and safety management are required, and as doing so, patients will be able to receive good quality of medical

service by the reduction of radiation exposure time, image quality administration, unnecessary retake and etc. Therefore, this study

suggests that the performance of diagnostic X-ray units should be checked regularly.
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