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Effect of Demographic Factors, Radiation Knowledge Level, Radiation Awareness on
Radiation Benefit by Hierarchical Regression Analysis Model

Myeong-Hoon Ji-Youl-Hun Seoung

Department of Radiological Science, Graduate School of Health Sciences, Cheongju University

Abstract The purpose of this study was to analyze the factors that demographic factors, radiation knowledge level, and
radiation awareness could be affecting the benefits of radiation, From July 2022 to July 2023, after receiving consent to
participate by using the link of Naver through Social Network Service (SNS) for the general public, 312 people were sur-
veyed by self-registration method without collecting personal information. The questionnaire consisted of a total of 25
questions following demographic factors (5 questions including age group by life cycle, sex, monthly household income,
residence), radiation knowledge level (8 questions including basic physical, biological effects, radiation protection technol-
ogy), radiation awareness (12 questions including risk, management, benefit). Independent sample T-test and ANOVA tests
were performed for significant differences in the average radiation awareness between variables, and hierarchical re-
gression was performed to identify influencing factors on radiation benefits, As a result, the benefit of radiation was sig-
nificantly high among the radiation awareness, but the awareness of the danger of radiation was insufficient to the level
of recognizing it as safe. Men had significantly higher awareness of radiation management and benefits than women, and
the awareness of radiation management was significantly higher in the middle class with a monthly household income of
431 million won or more. The higher the knowledge level of radiation, the higher the awareness of the benefits of
radiation, The factors that had a positive effect on radiation benefits were the high level of radiation knowledge and
awareness of radiation management,

Key Words : Hierarchical regression analysis model, Demographic factors, Radiation knowledge level, Radiation awareness,
Radiation benefit
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Table 1, Questionnaire of radiation knowledge level
No Questions Correct answer
1 The medical radiation energy is the same as the radiation energy generated in the Fukushima nuclear accident, No
2 Adults are more sensitive to radiation than children, No
3 One part of the body that is very sensitive to radiation is the gonads. Yes
4 Humans are always exposed to radiation from nature, Yes
5 Radiation is safer as the distance from the radiation generator increases Yes
6 X-rays can be shielded with materials made of lead or concrete Yes
7 The shorter the exposure time, the lower the dose Yes
8 All types of radiation energy are harmful to the human body No
Table 2, Variable reliability of radiation awareness
Variable Questions Reliability
Radiation, whether in small or large doses, can be fatal to humans.
Whether it is a small amount or a large amount of radiation, it is dangerous because it can cause
1 Risk problems later, even if not right away. 0.669
I have a fear of radiation risks every time I do a radiographic examination.
I want to avoid radiation examination of my children.
Radiation can help diagnose and treat disease.
The use of radiation has more benefits than harm,
2 Management 0.779
The use of radiation is a good way to prevent and treat cancer.
The use of radiation in industry is justified.
Radiation can be controlled through science and technology.
_ Radiation can be controlled through regulations and institutions,
3 Benefit 0.691

Radiation hazards can be controlled through individual efforts.

The government has a well-equipped response system for radiation-related accidents,
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Table 3, Frequency analysis according to general characteristics with radiation knowledge level

Characteristics factor n (%)

Adolescence (19 ~ 29 years) 36(11.5%)
Adulthood (30 ~ 49 years) 166(53.2%)

Life-cycle
Old age (50 < years) 110(35.3%)
Total 312(100%)
Male 146(46,8%)
Sex Female 166(53.2%)
Total 312(100%)
Metropolitan area 102(32.7%)
Location non-metropolitan area 210(67.3%)
Total 312(100%)
<13 13(4.29%)
1.31 ~ 290 72(23.1%)
Income 291 ~ 4.30 76(24,4%)
(Million won) 431 ~ 584 51(16.3%)
5.84 < 100(32.1%)
Total 312(100%)
Low level 104(33.3%)
Medium level 101(32.4%)

Radiation knowledge level

High level 107(34.3%)
Total 312(100%)

(53.2%) 0.2 oA 14675(46.8%), H|IE=Hol|A] 166
§(53.25)0] ATl A EHA o5 7Y ¥
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Table 4, ANOVA of variables according to radiation awareness

Group Mean SD F p-value sheffe
Risk (a) 3.278 0.700

Management (b) 3.301 0.661 76.553 .000 ab(c
Benefit (c) 3.849 0.593

* SD : Standard deviation

Table 5, T-test of the mean of variables according to general characteristics

Variable Group Mean SD tvalue p-value

Male 3.271 0.745

-.044 .965
Female 3.274 0.670

Risk

Metropolitan 3.243 0.730

-.520 .604
non-metropolitan 3.287 0.694
Male 3.469 0.682

4,067 .000
Female 3.167 0.630

Management

Metropolitan 3.297 0.717

-.219 827
non-metropolitan 3.314 0.648
Male 3.940 0.578

2,642 .009
] Female 3.764 0.594

Benefit

Metropolitan 3.867 0.580

426 .667
non-metropolitan 3.836 0.599

SD: standard dedivation,

Table 6, ANOVA of variables according to general characteristics with radiation knowledge level

Variable Group Mean SD F pvalue sheffe
Adolescence (19 ~ 29 years) (a) 3,188 0.730
Adulthood (30 ~ 49 years) (b) 3217 0.717
Life-cycle 2,172 116 -
Old age (50 < vyears) () 3.384 0.669
Mean 3.272 0.705
<13 (a) 3.558 0.397
131 ~ 2,90 (b) 3.271 0.758
. Income 291 ~ 4.30 (0) 3.188 0.638
Risk . 1.030 .392 -
(Million won) 431 ~ 5.84 (d) 3.221 0.612
5.84 < (e) 3.328 0.782
Mean 3.272 0.705
Low level (a) 3.344 0.684
Radiation Medium level (b) 3.238 0.624
knowledge - 797 452 -
level High level (c) 3.236 0.793
Mean 3.272 0.705
Adolescence (19 ~ 29 years) (a) 3.125 0.703
Adulthood (30 ~ 49 years) (b) 3.282 0.699
Management Life-cycle 2.749 .0660 -
Old age (50 < years) (c) 3.409 0.602
Mean 3.308 0.671
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AyE4AE
Variable Group Mean SD F pvalue sheffe
< 1.3 (a) 3173 0.544

1.31 ~ 2,90 (b) 3,167 0.682
Income 291 ~ 4.30 (o) 3.220 0.608

- 2,619 .035 c{de
(Million won) 431 ~ 5.84 (d) 3,412 0.682
5.84 < (e) 3,443 0.694

Management

Mean 3.308 0.671
Low level (a) 3.168 0.655
Radiation Medium level (b) 3.337 0.632

knowledge - 3.865 022 alc
level High level (c) 3.418 0.703
Mean 3.308 0.671
Adolescence (19 ~ 29 years) (a) 3.844 0.620
Adulthood (30 ~ 49 years) (b) 3.817 0.625

Life-cycle 516 598
Old age (50 < years) (c) 3.891 0.532
Mean 3.846 0.592
< 1.3 (@ 3.600 0.416
1.31 ~ 2,90 (b) 3.858 0.591
Income 291 ~ 430 (0) 3.737 0.569
Benefit (Million won) 1.806 127 -

431 ~ 584 (d) 3,890 0.505
5.84 < (e) 3.930 0.657
Mean 3.846 0.592
Low level (a) 3.583 0.630
Radiation Medium level (b) 3.877 0.548

knowledge - 20.569 .000 a{b{c
level High level (c) 4,073 0.489
Mean 3.846 0.592

* SD : Standard deviation

AL 3917 + 07587, WAl TE|AL 3,282 + 0.699
A, HARA o]elAde 3,817 + 06259 BT, A
719] WA 19402 3.384 £ 0.6697, WA )AL
3.409 £ 0.6027, WA o]9]/4d 3,891 £ 0,532 0=
ZAEQITE 1 AT, HE HRARA QAR W2l AfofjFy|
W =) 7ke] 903t Apo|= Qlth Y 7EAEo)A] 130
A mgk 250 WA 919940 3,558 £ 0,397, WAL
AL 3173 £ 0.5447, WA o]oAS 3,600 +
0.41680=2 UepRtom, 1319F 9 ~ 2909+ ¢ T12ofA]
HEAA 919402 3,271 £ 0,758%, WA BElALS 8,167
+ 0.682%, WAL 0] 3.858 £ 0.59182 R
2019t 91 ~ 4307k 9] TFol A WA 91342 3.188
+ 0.638%], HIARA AL 3,220 £ 0.608%], HIAFAL o]
Q]2 3.737 £ 0.569F- 2 LJERF O 4319F ¥ ~ 584
IF o] gl A AR 91482 3.221 £ 0.6127, AL
A T AL 3,412 £+ 0.6827, HIARA o]elA]Le 3,890 +
0.5058 02 ZAE|QT) 5841F ¢ o)A} 1| HhARA
AL 3.328 £ 07827, AR AP 3,443 +

O:
r

|

ok
A

||

2

440 Journal of Radiological Science and Technology 46(5),

0.6947, HIAFA o] A2 3,891 + 0. 53200 & L}E}uu}

1 A, AR e OJ*JUJOI 4 7S 7] -9
3} 2ol B a1, Scheffer ARE A o)A 431UP 2] oA}
O] 7S IAEOA FosHA =2 e QS B
of, AR X[ Aol Ag A4 15 WA 91H
A2 3.344 £ 0.6847, JAMAL HeE]Ad2 3.168 + 0.655
A, HALA 0] AL 3,583 + 0,630 02 LpERFoH, B
Sz A2 259 A YEAS 3.238 £ 0,624, W
AP ] A2 3,337 £ 0,632, HRARAL o]elAde 3,877
+ 0.5488& RY3, u4FE A4 259 WA e
3.236 = 0.793%, WA el 3.418 £ 0.703%, W
AMAL 0] AL 4 078 + 0,489 08 RANE QL 1 AT
WA e} gt ool qlAloflA] BART 2| A 7He]
O3t Zfol= H It} Scheffer AR A4 WA e

*é% g A4 Tl A frelsl =2 AbelE B

ot

AHA ofel Aol A 2 4+ A4 o] £AAH O §O)
oA 2 AoIZ Lehick

2023



T, YA QA =T AP ol el mAE 97

5. AR ool

S o] o] AP EERER
A1} Table 71} 7o) —‘é 238 IA31HA|(Tolerance
limit)7} 0.1 ©]A}0]%lal, Durbin—Watson SA4|%2 1,982
2 20] 7p7j9) W Hol) Sl TR

7S A
14 (multicollinearity) ol ©]4Fo] = Aoz ol gt

OlE A Qole EFFl ML AlHE Eeus A
ol A", A, AFA, d 7S] FEHpe

ML ololde Msk Ml of 4.3%2 Uehgo

s o] WAL olelie] BAM O folat B )
4| 9 202 Uekth= 1714, p=.004), T#LE, 1
ZFollA ol ol ujsh WAL ojel el () el o

Table 7, Hierarchical Regression Analysis

oI5 LeheeH(B=-0, 144,
p=.015). Y 7AFAE 1309 6] 74l Hls) 2015k 9 ~
4309+ 99} 717} m ool F(-) A2l GaFe A
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o 1 v
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5.0% 7ot em, ol2fdt d¥9e S7k= A4 R
oleh Ao ® uetEgik(F= 5,320, p<.001). TLEoA]
H 745 2019 9 ~ 4307t 9] T2 1307t 9 vk
o} T1goll vl WA ofef el frefet ()9 dF=
Al FAHCR FoshAl YERATHB=-0.137, p=.031).
A A4 IEE Bgaes A4 2500 vl Ak o
el frefet F(-) 9] Faa vIHAL AR fofoH

Independent variable Non-Standardisation  Standardisation Tolgrgnce Test Statistic
factor 8 factor limit
Constant 3.730 18.458  0.000
Life-cycle Adulthood 0.001 0.001 0,011 0,991 0.349
Old age 0.032 0.026 0.275 0.783 0.355
Adolescence’
Sex Female -0.170 -0.144 -2.449 0.015 0.917 R 043,
Male Revised R’=018,
Modell Location Metropolitan 0.001 0.001 0.020 0.984 0.943
Non-metropolitan’ F=1.714
Income 1.31 ~ 2.90 0.237 0.169 1,322 0.187 0.193 =094
(Million won) 291 ~ 4,30 -0.184 -0.133 -2.002 0.046 0.713
431 ~ 584 0.217 0.136 1.173 0.242 0.236
5.84 < 0.263 0.221 1.501 0.134 0.146
<13
Constant 3.853 18.773 0.000
Life-cycle Adulthood -0.044 -0.037 -0.411 0,682 0.343
Old age -0.035 -0.028 -0.311  0.756 0.347
Adolescence’
Sex Female -0.125 -0.106 -1.886 0.060 0.902
Male'
Location Metropolitan -0.026 0,021 -0.383  0.702 0.938 R’=.150,
- Revised R*=.122,
Model2 Non-metropolitan
Income 1.31 ~ 2,90 0.212 0.151 1,236 0.218 0.190 F=5.320
(Million won) 291 ~ 4.30 -0.188 -0.137 -2.168  0.031 0.712 {001
431 ~ 584 0.100 0.063 0.567 0.571 0.230
5.84 < 0.175 0.147 1.050 0.295 0.144
<13
Radiation Low level -0.269 -0.214 -3.346 0,001 0.6838
knowledge level High level 0.220 0.177 2.805 0.005 0.713

Medium level
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. Non-Standardisation ~ Standardisation Tolerance -
Independent variable t P o Test Statistic
factor B factor B limit
Constant 2.814 9.845 0.000
Life-cycle Adulthood -0.084 -0.071 -0.892  0.373 0.342
Old age -0.096 -0.078 -0.974  0.331 0.341
Adolescence’
Sex Female -0.022 -0.018 -0.365 0.715 0.863
Male’
Location Metropolitan 0.009 0.007 0.140 0.889 0.930 R’=.348,
Non-metropolitan’ Revised R’=322,
Income 1.31 ~ 2,90 0.210 0.150 1,392 0.165 0.188
Model3 F=13.310,
(Million won) 2,91 ~ 4.30 0,118 0,086 1539 0125 0.698 001,
431 ~ 584 0.052 0.032 0.331  0.741 0229 Durbin-Watson
584 < 0.114 0.096 0.775  0.439 0.143 =1.982
<13
Radiation Low level -0.224 -0.178 -3.161 0,002 0.684
knowledge level High level 0.191 0.153 2.765 0.006 0.712
Medium level’
Radiation Risk -0.077 -0.091 -1.892 0.059 0.934
Radiation management 0.389 0.441 8.815 0.000 0.872
* Dummy reference
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