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Analysis of Readability of Text in English for Radiation Therapy for Foreigner
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Abstract This study compared and analyzed with the United States(USA) to evaluated the level of readability of radio-
therapy information (English text) provide to foreign patients with cancer by medical institutions in South Korea (KOR). A
total of 20 the KOR and USA medical hospitals in 10 each provide information for radiation therapy technology were
selected, The readability was comparatively analyzed a total of three aspects (lexical, syntactic, cohesion and readability)
by using a Coh-Metrix on-line web program, In readability respect, the mean of the Flesch Reading Ease (FRE) was low-
er in the KOR (8,3) than in the USA (23.2), Flesch-Kincaid grade level (FKGL) was higher in the KOR than in the USA
(14.2) indicating that KOR was less readable than the US (p<.05). In both KOR and USA, the reading level (literacy) of
the English text for the radiation therapy was found to be higher than high school (FRE level 50 or lower). Therefore,
text information in English for the radiation therapy to foreign patients with cancer should be lowered to elementary
school level and read to improve the quality of medical services.
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Table 1, Four aspects of the readability capability with fourteen indexes by using Coh-Metrix web-based software

Category Classification Index Abbreviation
Paragraph count DESWC
Basic counts
Sentence length DESSL
Type-token ratio (content word lemmas) LDTTRc
Lexical Lexical diversity
Type-token ratio (all words) LDTTRa
) CELEX word frequency (content word) WRDFRQc
Word frequency
CELEX word frequency (all word) WRDFRQa
Words before main verb SYNLE
Syntactic Syntactic complexity X
Number of moditiers per noun phrase SYNNP
Noun overlap CRFNO1
Referential cohesion Argument overlap CRFAOL1
Cohesion
Steam overlap CRFSO1
Semantic cohesion LSA overlap (adjacent sentences) LASASS1
Flesch Reading Ease (FRE) RDFRE
Readability
Flesh-Kincaid grade level (FKGL) RDFKGL

DESWC, Paragraph count; DESSL, Sentence length; LDTTRc, Type-token ratio (content word lemmas); LDTTRa, Type-token ratio (all
words); WRDFRQc, CELEX word frequency (content word); WRDERQa, CELEX word frequency (all word)
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Table 2, Lexical aspect with basic counts, lexical diversity, and word frequency of all hospitals in South Korea (KOR) and the

United States (USA)

, ) Basic counts Lexical diversity Word frequency
Nation hospital
DESWC DESSL LDTTRc LDTTRa WRDFRQc WRDERQa

1 190 15.833 0.693 0.576 1.771 2,632

2 207 29,571 0.843 0.627 1.971 2,956

3 207 18.818 0.662 0.58 1.886 2.637

4 127 31.75 0.77 0.688 1.793 2,52

KOR 5 541 21.64 0.559 0.424 1.775 2.668
6 338 17.789 0.605 0.483 1.78 2,587

7 273 27.3 0.723 0.564 1,808 2,665

8 231 16.5 0.772 0.616 1,964 2,782

9 177 25,286 0.78 0.609 1.793 272

10 103 25.75 0.932 0,761 1.812 2,614
Mean+SD 239.4+125 4 23.045.7 0.740.1 0.6+0.1 1.8+0.8 2.710.1

1 531 12,349 0.691 0.538 1.796 2,524

2 188 20,889 0.81 0.675 1.794 2,437

3 702 21,273 0.624 0.445 1.889 2,671

4 334 13.917 0.691 0.534 1.782 2,533

USA 5 498 16.6 0.716 0,498 1,988 2,783
6 625 15,244 0.664 0.484 1,751 2,617

7 159 17.667 0.8 0.594 1.96 2.816

8 471 12,73 0.691 0.507 2,098 2.803

9 541 21.64 0.653 0.453 1.93 2,758

10 1009 17.702 0.596 0.4 1.835 2,675
Mean+SD 505.8+249 4 17.0£3.5 0.7£0.1 0.510.1 1.940.1 2.740.1
p-value 0.007* 0.001* 0.341 0.055 0.315 0.775

"peL05; "pgLot

DESWC, Paragraph count; DESSL, Sentence length; LDTTRc, Type-token ratio (content word lemmas); LDTTRa, Type-token ratio (all
words); WRDFRQc, CELEX word frequency (content word); WRDERQa, CELEX word frequency (all word); SD, standard deviation; KOR;

Korea, USA; United States of America
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Y Zol(DESSLE T=iollAl B 23.045.7(2|&gh
=15.833; ZWZr=29 5713, 0|=o|A 17.0+3. 5(XE7t
=12.349; X|H7k=21.64) %}, gh=ro] ni=te] Bls| 135% =
A= AA ARESFATH(p=0.001, p< 05[Table 2]).

3) ©13] thFA(LDTTRe, LDTTRa)

= oAl Y-g-ofoll tigh o3 thFd(LDTTRe) gk
=3} ul=olA it 0,740, 1(F=HZ4:3E=0.559; XHgk
=0.932]; u|={X4:3F=0.596; FHZk=0.81]))= AT}
e cholo] tfgt ]3] the}d(LDTTRa)-2 gh=ollA Hat
0,610, 1(2]5=4k=0.424; Z|9HZI=0,761)2} w|=o|4] 0,5+0.1
(F&k=0.4; 2Hgk=0.675)0190ct. F 2] H- LDTTRe
(p=0.341, p».05)2} LDTTRa (p=0.055, p).05) A|3EofA|
% fofgh ztolzt ¢lltk(Table 2).

4) ©o] ¥l=(WRDFRQc, WRDERQa)

4 oAl tigolofl gt CELEX T HlE<<WRDFRQc)
= ShollAl BEat 1,810, 8(FS54k=1.771; F|HgE=1.971)
I w4 1,910, 1(F]44k=1.751; FHFE=1.988)0]3]
t}, ZE thojof gk CELEX ©o] RlE=<(WRDFRQa):&=
Shatat vl=ollA] Wt 2,740, 1(SH={#44k=2.52; gk
=2,956]; n|=H 2|427}=2.437; Z|HZ}=2.816]) = A},
5 Akl B2 WRDFRQe (p=0.315, p».05)7} WRDERQa
(p=0.775, py.05) A|FoA| H5F {oJgt Zpo|7h gk
(Table 2).

2. SAHH

oo

=
1) YA U FH4(SYNNP)

YA W% H(SYNNP) = §hgoflA] B4t 5,011.6(F]
F4t=3.474; F|HZL=8.75)0]1L, u|=ol| A 4,0£1.6(X|4k
=2.073; HHgk=7.364)0]3ct. F Hte] HHFS Fofgt
zto]7k 91 tH(p=0.178, py.05[Table 3]).

Table 3, Syntactic complexity of all hospitals in South Korea (KOR) and the United States (USA)

Syntactic complexity

Nation hospital SYNLE SYNNP
1 3.5 1.19
2 4,286 1,136
3 3.636 0.923
4 8.75 1.387
5 4.68 1.354
KOR
6 3.474 1,206
7 6 1.158
8 4.214 1,156
9 5.143 1.173
10 6 1.433
Mean®SD 5.0%1.6 1.240.1
1 2.465 1,242
2 4.889 1.5
3 7.364 1.55
4 3.042 1.26
5 2.9 1.049
USA
6 2.073 1,302
7 4,889 1.182
8 3.297 0.8
9 5 1,627
10 3.702 1,481
Mean®SD 4,0+1.6 1.3%0.3
p-value 0.178 0.356

SYNLE, Words before main verb; SYNNP, Number of modifiers per noun phrase; SD, standard deviation; KOR; Korea, USA; United States

of America
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2) BEA ¢ To] B ASSYNLES YAT 2
A4>(SYNNP)

2E5A o ©o] FHt ZN(SYNLE)= ghgollA ¥
5.0t1,6(2[5:4k=3.474; Z|HZ=8.75)7} m|=o| 4] 4,0£1.6
(H3gk=2.465; 29igk=7.364)0]ct. F Hek> ot
Bt Abol7t YUITHp=0.178, p».05[Table 3]). HAN- Y
T H(SYNNP)= ghollA] 1,240, 1(25:41=0.923; 2|7k
=1,433)1}, wl=rolA] 1,310, 3(2|5:44=0.8; X[HZL=1.627)
ot F HY FoJgt Bt Aol= FATHp=0.356,
p.05[Table 3]).

=X

1) ¢34 X F(CRFNO1, CRFAOL, CRFSO1, LSASSI)

S L) 2 A CRENOLE BtellA] Bt

0.6+0.2(X3:44=0.154; FHgt=1)11, ul=ol4] 0.5+0.2
(F5=2k=0.172; 2|HF=0.719) %}, CRFAOL-Z gh=rof|A] 3
o 0,70, 2(F]4:41=0.308; FHgk=1)11, v]=rofA] 0.610.1
(H5:4k=0.414; 2[HFE=0.781)°|%lct. CRFSO1 Zh=of
Atk 0,.8%0.2(F]4:7k=0.455; ZHgk=1)1, w]=tol|A
0.610.2(2|5:44=0.172; FHAZE=0.875) %t} =24 3
Aol sl = Hee] H4t-2> CRFNO1L (p=0.088, p».05),
CRFAOL (p=0.08, p).05), CRFSO1 (p=0.053, p>.05) A
oA B O3k 2po]7t gloith(Table 4).

o7 LRA MFEQl LSASSI A|Hi 3haoA] Hit
0,430, 1(2|54}=0.205; Z[HZ}=0.66)°]1L, Hl=roilA 0,3+0,0
(2]5:41=0.186; 2[HFt=0.353)°]%ct. oJu]&] 33 ol o
3 & A a2 foFt Apol7t FASITh(p=0.058,
».05[Table 4]).

Table 4. Cohesion aspect with referential and semantic cohesion of all South Korea (KOR) and the United States (USA) hospitals

Referential cohesion

Semantic cohesion

Nation hospital

CRFNOT CRFAO1 CRFSO1 LSASSH

1 0.455 0.455 0.455 0.306

2 0.5 0.833 0.667 0.282

3 0.7 0.7 0.9 0,486

4 1 1 1 0.66

KOR 5 0.667 0.067 0.667 0.382

6 0.667 0.778 0.778 0.342

7 1 1 1 0.522

8 0.154 0.308 0.462 0.205

9 0.667 1 1 0.405

10 0.667 0.667 0.667 0.269
MeantSD 0.610.2 0.7£0.2 0.8£0.2 0.4%0.1

1 0.381 0.429 0.524 0.353

2 0.625 0.625 0.875 0.319

3 0.719 0.781 0.75 0.3

4 0.522 0.522 0.565 0.273

USA 5 0.172 0.414 0.172 0.237

6 0.4 0.425 0.55 0.186

7 0.5 0.75 0.5 0.335

8 0.417 0.639 0.556 0.31

9 0.625 0.708 0.708 0.3

10 0.446 0.518 0.554 0.274
MeantSD 0.5%0.2 0.6+0.1 0.6+0.2 0.310.0

p-value 0.088 0.08 0.053 0.058

CRFNO1, Noun overlap; CRFAO1, Argument overlap; CRFSO1, Steam overlap; LSASS1, LSA overlap (adjacent sentences), SD, standard

deviation; KOR; Korea, USA; United States of America
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KOROﬂH r=,713(p{.05)°]aL, USO|A] r=505(p).

oV Hre| FH AY HAE

1) FRE

FRE A3 %A=
Z|9iZk=30.802) 0] 1L
Z|HH4k=50.009) %tk
Ach(p=0.019, p<.05[Table 5]).

X #(RDFRE)

g0l ket

Table 5, Readability aspect with

=
T

ol
NEER
ko] g
ghro] ul3to] ul8) 7hs

B 8.349.7(2|47k=0;
23.2+15 5(4 4:7k=1.12;

2) FKGL A3 (RDFKGL)

FKGL A& ZA2= d=foll A Bt 18.4+3 0(2k3}
=13.638; HWZr=22.717)3, n]=ol|A 14,242 7(HE7F
=9.446; HH7k=18.293)%ct T Heko] BHFS {93t 2}
o]& WY rH(p=0.004, p¢.0l[Table 5]), o] w|stof ]
8 7hs/do] Wkt

v. o #

Aol A et o' HJHE X*‘ﬂ”}% AL Qi
83 = FEE S AEA EE E0la ¥ v
o7} Aeke] AW el Eoo = 2 MDH18 19]. & &
AE fIR AR RE HIA w7 ofsfislr = of e &
oft}, thFet WA S Fof B ws AmTt FAEY ofsf

FRE and FKGL index of all South Korea (KOR) and the United States (USA) hospitals

Nation Hospital Readabilty

RDFRE RDFKGL

1 8.621 15,99

2 15,404 18.457

3 30.802 13.638

4 0 22,717

5 8.818 17.405

KOR

6 7.312 16.659

7 0 20,474

8 12,089 15.672

9 0 20.468

10 0 22,064
MeantSD 8.319.7 18.4%+3.0

1 14.78 14.266

2 1.12 18.293

3 4,876 17.864

4 23,509 13,438

USA 5 39.99 11.805

6 19.878 14.274

7 33.577 12,965

8 50.009 9.446

9 30.814 14.337

10 13.238 15,811
MeantSD 23.2+15.5 14,2127

p-value 0.019 0,004

(055 "plLo1

RDFRE, Flesch Reading Ease; RDFKGL, Flesch-Kincaid grade level SD, standard deviation; KOR; Korea, USA; United States of America
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A 2o Uol, G 4 Ei= o] ol 4} 2
o Gerat aglel meis) %w_ QIci20, 21, 3] A
WAMIARS W A SHe o)) o Bk Uikl v
@ w55, ola), £o] ol = ofeiee A ek
ol o] Yoo} gixte] olae Ajole] AL
Ao choket SRR} AN el e|EAful 0] R
S )2 4 ezl oY olgE uF o5k
American Medical Association)= 97 AH7} 25knl
651 9}7] 4 olstelof ek Aska Qckizs, ols
AHo|= BAE SA A, 9AF = tlorslt FElE A}
oAl AFEE 4 oAt BAEE A A P2 o 4
1) ojsfio] YT AL HAES] FjEAo] et A
7F heFsHAl X138 vl QItk, Tran 512212 /9] 109] Q1€
U 9 Al ES Aol Sel A AgEE 4 ARl

-~

=)

rE rlot

J

(Mastectomy) @} -3H) X Z<&(Lumpectomy)©f tjgt o=
AR % A ) AT, 2R, AR a8

ARE Bl Qloh, RbA o g2 siRpoA| AgE= g 5o
St o o2 A Ugkal, ) HEso] ig JEIT
o Aol Bl ksl whe Ao vebdel of71A]
216 el A A Sl ol Bt
olal, Hol, WS Eol FIHOT £8S % 4 Uch
Wit ESF Rosenberg 52412 ul= U] WFARAEOF
7hol 330 12 9l Asto] AL Rl Tl <l
I Q1 e} TRt A& Ao Bt ARE F olg 7t
| {32 olgsiol 1S4 BT 15l A A
Oﬂ Xl FKGL 71=A -——X']Z]‘—,:— ot 12.7(9.6-16.2) 0.2 x5 H
g SRESDY A7) +2HT BA Uebdeh, FKGL
% o)A 10,0-12,9% —8— 10-12 54
T 13,0 oV TSt o] S QmlRitH2s]. & 4
FoME ml=te] AL, FKCL 74 SR = B
14.2(9.446-18 293) 24 Rosenberg 5[24]9] A+ Ai}A
o] 7 deptthls A W),
WP ze] chet el el Ak pgow
X FREQ} FKGL A7} Z+2}F 50,0099} 9.446¢]1 n]=+o] B
2(8H) 2] A “Radiation therapy is designed to treat

22kl
A

ol

Sl )L

ol &

tumor—containing tissue, Occasionally, normal tissue
receives radiation, too, During radiation treatments,
some normal tissues are temporarily irridated.” S A&
ska1[26], iAoz gh=o] HABH) 9] ok = T
o] “lonization, penetrating, chemical, transformation,
nucleic acid, cell membrane, essential substances, cell

proliferation” 522 AL o] Hrl o]ZA HELAE
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AFEBHA Sw 7pEgo] ol uz 9
ol Tlo] Wash,
S 98 9 solne e HRGolo| HPat

“intensity modulated radiation therapy (IMRT), image

NN rEE RE T

guided radiation therapy (IGRT), stereotactic radiation
therapy (SBRT),
3—dimensional conformal radiotherapy (3D CRT) 2} 2+
2 AR B 7|0l tieh HE-gol7h okt eh=o] B
(5¥) 2] A-$- “Intensity—modulated radiation therapy is

a ‘customized radiation therapy that fractionates and

stereotactic radiosurgery (SRS),

controls the intensity of individual surfaces to be
irradiated to minimize the irradiation of normal tissue

and to selectively irradiate cancerous tissue. 2] F7}
49l A Solglehar), oleh Le Rl e o] 4

= HEVE o Aol Ak olsiE E=dl 2
o] o o AlRtaL & o= glom of 2] o] Hisf arRlsy
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=4 Hlgol el oA At A Zﬂ%ﬂ% el
Gk 1i71 RO "Rt 7SS vl vl 24
t} 3o 4] FKGL 7[F=A SAX|= o 18 4(13 638~
22. 1) 2M 1l=rof] Hlsf ¢17] ==0] o} 7hs/do] W
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