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Purpose: This study aimed to explore the problems and needs of North Korean defectors in accessing dental care in
South Korea by analyzing open-ended survey responses with Word2Vec, and to derive implications for oral health
support strategies.

Materials and Methods: A cross-sectional survey was conducted among 200 North Korean defectors in South
Korea. Of these, 133 respondents who answered an open-ended question on improving dental care utilization
were included in the text analysis. Data were analyzed using frequency analysis and Word2Vec in a Python-based
Google Colab environment. To improve stability, the model was trained 10 times with random seeds, and only
neighboring words reproduced in at least 70% of runs were interpreted. Subgroup analyses were performed ac-
cording to settlement period in South Korea (£10 vs. =11 years).

Results: Although overall satisfaction with dental care in South Korea was high, “cost” emerged as the most fre-
quent and central keyword, linked with “burden,” “high cost,” and “dental implants.” “Consultation/Education” was
associated with “understanding,” “be unable to,” and “lack,” indicating gaps in comprehensible communication.
Respondents with <10 years of settlement showed greater needs related to insurance, language, and service adap-
tation, whereas those with >11 years of settlement showed more concentrated concerns about financial burden,
policy support, and persistent communication gaps.

Conclusion: Despite high reported satisfaction, North Korean defectors’ dental care experiences in South Korea
were shaped by persistent economic and communicative barriers. These findings suggest the need for financial
support for high-cost treatments, health literacy-sensitive and culturally tailored explanations, and settlement-
stage-specific support strategies.(J Korean Dent Assoc 2026, 64(4): 121-132)
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Table 1. General characteristics of the study participants (total number=133)

Category Number (%)
Gender Male 33(24.8)
Female 100 (75.2)
Age group 20s 6(4.5)
30s 25(18.8)
40s 21 (15.8)
50s 29 (21.8)
60s 35(26.3)
=70 17 (12.8)
Settlement period in South Korea (years) 6] 2(1.5)
5~10 29(21.8)
11~15 35(26.3)
16~20 48(36.1)
)20 19(14.3)
Current region of residence Capital region (Seoul, Incheon, Gyeonggi) 123 (92.5)
Yeongnam region (Busan, Gyeongbuk) 5(3.8)
Chungcheong region (Daejeon) 1(0.8)
Honam region (Gwangju, Jeonbuk, Jeonnam) 4(3.0)
Education level Middle school graduate or lower 21(15.8)
High school graduate 75 (56.4)
College/university graduate or higher 37(27.8)
Employment status Employed 50 (37.6)
Unemployed 83 (62.4)
Subjective socioeconomic status Low 94 (70.7)
Middle 34(25.6)
High 5(3.8)
Satisfaction with dental care Very dissatisfied 2(1.5)
Dissatisfied 15(11.3)
Satisfied 92 (69.2)
Very satisfied 24 (18.0)
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Table 2. Top 15 high-frequency keywords in suggestions for dental care improvement among North Korean defectors by length

of settlement in South Korea

Rank Overall (frequency)a <10 years (frequency)b >11 years (frequency)c
1 Cost (77) Cost (15) Cost (62)

2 Dental clinic (43) Dental clinic (13) Dental clinic (30)

3 Burden (32) Consultation / Education (9) Burden (26)

4 Consultation / Education (24) Burden (6) High cost (20)

5 High cost (24) Treatment (5) Excessively (16)

6 Excessively (21) Substantial (5) Consultation / Education (15)
7 Substantial (19) Satisfaction (5) Substantial (14)

8 Treatment (17) Excessively (5) Treatment (12)

9 Further (15) Implementation (4) Further (11)

10 Dental implant (12) National Health Insurance (4) Low-cost (10)

11 Low-cost (12) Linguistic (4) Dental implant (10)

12 Patient (9) Further (4) Patient (9)

13 Satisfaction (8) High cost (4) Challenging (6)

14 Improvement (8) Service (3) Dentist (6)

15 Dentist (7) Benefit (3) Improvement (5)
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Fig. 1. Two-dimensional PCA projection of Word2Vec embeddings trained on the overall corpus

Table 3. Cosine similarity of nearest-neighbor keywords for focus terms from Word2Vec models among North Korean defectors

by length of settlement in South Korea

Overall (N = 133)

<10 years (N = 31)

>11 years (N = 102)

Focus term Neighbors Cosine similarity Neighbors Cosine similarity ~Neighbors Cosine similarity
Cost Excessively 1.000 Approach 0.900 Immense 0.979
Dental clinic 0.990 ggggiggion / 0.887 Burden 0972
Dental implant 0.987 Treatment 0.875 High cost 0.964
Burden 0.964 Be unable to 0.862 Dental clinic 0.671
Immense 0.964 Dental clinic 0.796
High cost 0.957 Proper 0.626
Reduce 0.935
Incur 0.869
Dental clinic ~ Cost 0.990 The reason 0.997 Burden 0.826
Dental implant 0.989 Proper 0.945 Treatment 0.689
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Overall (N = 133) <10 years (N = 31) >11 years (N = 102)

Focus term Neighbors Cosine similarity Neighbors Cosine similarity ~Neighbors Cosine similarity
Excessively 0.988 gggcszgigon / 0.940 Cost 0.671
Burden 0.927 Treatment 0.925 Dental implant 0.665
Be unable to 0.835
Cost 0.796
Approach 0.753
Burden High cost 1.000 Proper 0.846 Reduce 0.978
Expansion 0.999 Dental clinic 0.778 Immense 0.974
Policy 0.997 gglrllcs;liitggon / 0.606 Policy 0.689
Reduce 0.994 Treatment 0.555 Excessively 0.665
Expansion 0.530
gdol?g;giﬁon/ Understanding 0.997 Be unable to 0.972 Lack 0.956
Aspect 0.967 Dental clinic 0.940 Understanding 0.946
Be unable to 0.951 Approach 0.931 IS&L;S; and North 0.941
Specific 0.947 Cost 0.887 Perfunctory 0.934
Lack 0.942 Treatment 0.846 Vary 0.898
Service 0.910 Proper 0.776 Handouts 0.522
Diagnosis 0.867
High cost Burden 1.000 Utilization 0.974
Low-cost 0.994 Charge 0.860
Challenging 0.691
Low-cost 0.622
Treatment Dental clinic 0.925
Proper 0.903
Cost 0.875
Coseon | oai
Be unable to 0.714
Approach 0.681
Inform 0512
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AR AR A S| 817 FEioHA St B3 ) FuAofA S5H Word2Vece AHIFS A14SRE 2ik=

B THOE T o= E=0.941), ™E0.934). " Figures 29F 3f AlAlotA.
208987k 2gstel, g qlo] € &8} ZjoloflAf 71915t
= ofale] of=&at det X|telmale] Hwof ek w2

1w

127



2]
]

012
Al A
=
oz
sz
HLC} al=ate
To JEYE quz
- s A4
3 o
L E e ap
PET . 25|
=91
24 S Boict
A H P = Fas aé:g;.h
= o P
[|
d H Slsict
54| 7] o
X|ap S Fetof s g e
x| 2 oo
Y cHIAZ
25
gois
H £ ¢
oq
gz e | o €« -,
ota|C e
‘xz e -
s e o
Y
291 g
) ojet
&xto] 2
q L
[ C L]
ssto|gFal b
(3]
2]

=]
st
(B el
=7|
g
s
CH
ZoAIct
HE

Fig. 2. Two-dimensional PCA projection of Word2Vec embeddings trained on the subgroup cor-

pus with a settlement period of <10 years

um
Qact oy gos
2 &5 7
EiTe wr s
. A = f%g
&, gy tawns Ao
22 EY sEsg, b
HH EI-:H H 5 T _ Ao e
Rt 7hs
= : o = s CEE
B emne EEIEI[”W' EI'EiEEE =21 771 :
= E“ i x E Lk ™ HA 4% gEY ng
£l / oh z
s - - =0
oz ‘xlll_'” = QOI.o.r'-'? ooz e 71800, 3% gazun 121; T
AE| XA x,—_;esi; e L T ol= E.I- E ot 2 gi': )
o Az=g —_— o= L — [¥Hesg oAzt B @200 g
€2 gumz L _C Sl = . wa AN e
s A[W& iz & P [— ] = e I, o x| e
ol majrp W-Ey HI‘E [ L] EChguol o -
7“”{*:&%‘(}\&5”‘” ®i H |- = azs, we
ez m!r' 0 -g' f— us a7 €A
o = = N 2
G2 " ogo .a P X Eé. ‘E?OI q adm 2 dame XIO_}EQ
-
xolEI_ E. |" P H =3 rNj:r s
= = HI‘AI' [=] 2 82 A2
At =
st

Fig. 3. Two-dimensional PCA projection of Word2Vec embeddings trained on the subgroup

corpus with a settlement period of >11 years

128



ks

[o

>

%
+ k2
H1

£ A7= Word2Vec HAE £4 7]
|z o] g e ol uiAlE
U4 0 & B it 01
uto] ojnju} A Az} B L7} A
o azAoE A= A Zoa
of w2 et 2t ofv] A2%
Rt ANE g oR = %

A, ERrolg=rlolA BA|
Asfsh= 2742 2102
1= e, o]z del-olFRlE ‘41”—‘% SHAA
e YA|ok= ATtoltt. LA K 07, Paisi 5779 AolA
VAE Z7R| WA A AA Aol HEE Al
Ste 7P HIIRh A 0 = u|- 3 R} QAo of2%
S 21511, 2 Wainman $27} Asfari 52 GA] H|
T, B B AP A H0 55, Al ofsfe] ¢
o2 HIsilrt. & A-o] A Fr2ofA Hl%’ol A3
Y& Hel g uapel WEsH A Al
oA A2l =2 ﬁxﬂx—i Feo] gt 3ol 0}‘43}
2 ART} X8 A&
53] &2

ok

i
ol
i

T&
ol
(2
io
N
=
e
lo v

i

fo

|

Y

d
A

>

LS

gpn:]
=0

Zﬁf
23
N

(
—_

£
®

T

O

—_—

9,

sels|g]
=
Z

&

S|

©o

[e]

wfl o]

Holafs2o] &
ﬂ% oA ol .
Rx A g ddw gL, xwflxu CCRED
Hilo|eZu]o] A2 A 9] o] 2 o]o]R|A] Fal= AH H|T|
9 FAIE EFdiH, SetolgFrloA as Ao o
JE AE AAPY of e, AFA1e dota-ZebA gt A7
JEolseE +EZ ARl o3l Ths et A U= AIARIT.
AAE Cho 5V HogF11e] #4077 Holshslo]
TAFREL oA WHS HarshiA, of e |t
2] 7942 Ao 9= S 2 e st AlsHT
& A7

A5
(o)
i

™H’o]l2. X

5 7]
St Ul vk g A7) ol QAAE 7

_9_
o=

129

A
o] Al=je} olslZ oksiAl7]
Uo7} Az R 84

e 28, A

2314 w2t 2ojoh ) FAo]
s4 Qlos

ol
101\}5\_

SHAHOIA o] &5
£ A= AR,
%}\
Sh= %
< A9 ofsfiet v, A= F
AlQtE| a1 Qeh?. mebA] Eqtolg
A3} 2= Fo] AL fAY EA] Y52 A=
A, =39 4 % =3 ofsfsHA] SLatH e
A B &

98g f=o

fr o
ofN
fo

oM,
jlo
_\::l‘
[ ok
=

o
58
o
fr

N

¢

O,
[U[ﬂlrl

L

Dy ok

Loy
"

—_

A rfo

ooy

ot

19,
.
=)

Am
[ekiW)
fifo
=
of)

2 7o) 278l
Zholl TH2 319115 Hjoli= Bato]2FTI] |
| 9 4olo]Al o itk HL Bolzt 10
4 olah AL AR, FE, 2ol A|27H 4]
sajolz £2u1, AEPolE Az, T, 97} A
o Ueht, 27] 4% B0 Al o], ARy 54, 4
) Ale] that 2 o] of A A5 EE st of
L Blo]eylo] At 9| o] o)A it JZAA)
2alat B T B Qg ket o)
- Syl 4= ik g dseh 3
AR FoIAI Hg B ool
LK, Zolhrh i 24
4242 977} Bk A0
olgalo] ool g ¥
= %H 3] ot

A

LT,
(NI
1

DA
oo o
e
o

o

_4

:

yu

E

¢

H

(©]

_

o

l

)
O o
o J

i}

N

_—

o2,
=
(A

[e]

2
H
of
l¢]
i

FE !-)Jv

ke,
o& 84
sh=]o] A

2 BZFt Wan,
7} 73 oY

=
—_

°?~

I
=

S|

5

]

.4

Fofl o

5)

-

r°1' ]

N

o, I
g

5y

e

lo
_1-{11
[

aQ

P

13
NS

I

].;[‘L

N

_

o

N

—_

B
M

)
i

)
i
e
B

1

ek
i
=

T

K
o3

ol o

il



2 1% v) o7 2 A Batolarl Aeko R Qus
She gl AEtto] Wasith 54, £ AT NP &
o 2]

TabA) e U g ATFOIRE, ¥ ot 1
_z,__

Zof gt 2, A B3 22 2AE SRt

_‘_2-1_
_'1(;’_
5408 ehts BHA A0S 75K 6 979
ok v £ 97 Ak Bl Wek o) 4Est

3 HlEATE SO RA, SatoleFol] Sojzel |
392 0} izt FFAS Aol THH 724 BAS T

T} 9 3 B9 QPAS ol 1A S SolE RS
24 zte] dutsh Aol Alte] glck, E3] BlEs}
2 Jgo|ut nAIaE oJn] Kol 25| w2 4]
o), e A} EEO|A] Lt oJw] 727} A o
2 7MHE ot

mx
H
ox.
il
o,
10
o,
o,
N
Jr
o,
)
HT ¢
)
I, olo
oX
(I
)
=
il
ko
LS UY)

3 BotolgRlo] FAoIA Bhag A A B oAk
=1 1
=

=
(i
)
o
fr
__r,t_,‘
ol
Fo
<
O\l
o

0
rlo

5 ks
2 Adek. Wb G5 B[RS % Aoz 4

W,
o
o
&
lo
~
Y
of
o
N
tal
s
ih:
A

Conlflicts of Interest: None

References

1. Ministry of Unification. ROK government establishes July 14
as North Korean Defectors’ Day [Internet]. Seoul: Ministry of
Unification; 2024 May 20 [cited 2026 Mar 9). Available from:
https://unikorea.go kr/web/eng_unikorea/bbs/bbs_000000
0000000034/54304?cp=2&sortOrder=BA_ REGDATE&sortDi
rection=DESC&bcld=bbs_0000000P000000034.

2. Kim HM, Jeong MA. Scoping review on the oral health edu-
cation studies for North Korean defectors in South Korea. |
Korea Contens Assoc 2021; 21: 367-375.

3. Jeong MA. Development of the oral health education pro-
gram for North Korean defectors in South Korea. ] Korea
Contents Assoc 2021; 21: 791-803.

4. Lee ES, Lee SP. Analysis of alveolar bone resorption in North
Korean defectors. Korean J Oral Anat 2021; 42: 135-141.

5. Lee SG, Park YS, Lee SP. Analysis of the dental caries experi-
ence in North Korean defectors. Korean J Oral Anat 2020:
41:75-83.

6. Kwon MY. A study on oral health status and quality of life for
North Korean female defector (Dissertation). Seoul: Hanyang
University; 2012.

7. Jeon GH. Interaction between the oral health index and the
oral health-related quality of life of North Korean defectors
(Dissertation). Suwon: Ajou University; 2012.

8. Lee SH, Jeon JH, Lee KJ. In-depth analysis of marketization
trend of dental health care system in North Korea. ] Korean
Dent Assoc 2021; 59: 320-333.

9. Yoon YS, Lim SH. UN A&7Fs &A= (SDGs)2t QA 2
3k SDG H33 A73HES 422 Seoul: Database Center for
North Korean Human Rights; 2019.

10. Han HR, Lee JE, Kim K, Chung Y, Kim MT, Robinson C, et
al. Healthcare utilization among North Korean refugees in
South Korea: a mixed methods study. Public Health 2017,
142: 116-120.

11. Kang HS, Yang JH. Optimization of Word2vec models for
Korean word embeddings. ] Digit Contents Soc 2019; 20:
825-833.

12. Mikolov T, Chen K, Corrado G, Dean J. Efficient estimation

130



of word representations in vector space. arXiv:1301.3781
[Preprint]. 2013 [cited 2026 Mar 9). Available from: https://
arxiv.org/abs/1301.3781.

13. Levy O, Goldberg Y. Neural word embedding as implicit
matrix factorization. Adv Neural Inf Process Syst 2014; 27:
2177-2185.

14. Gu HH, Ji HI. Deep learning analysis of humanities data:
applications of Word2Vec. In: Gu H, Ji H. Humanities data
analysis: digital humanities series [Internet]. Wikidocs;
2023 [cited 2026 Mar 9]. Available from: https://wikidocs.
net/173033.

15. Kim §J. A study on the concept of culture in Korean cultural
policy: focusing on the analysis of presidential speech us-
ing Word2Vec. Korean J Cult Sociol 2020: 28: 283-336.

16. Lee SH. Generation mechanism of social meanings to 'an-
ger' - analysis of a media report on violent crime by using
Word2Vec. Sae Mulli 2018; 68: 655-663.

17.Jo B, Kihl T. Review analysis of animal crossing: new ho-
rizons using LDA and Word2Vec: a study on healing game
perception. ] Comput Games Contents 2025; 38: 1-11.

18.Lu C, Kim BR. Are we ready to hear the voice of subal-
tern? Analysis of the review of {Kim Ji-young, Born 1982)
through text mining. Inmun Contents (Humanities Con-
tents) 2020; 58: 77-103.

19. Moon IC, Song MK. A study on economic activities and

quality of life of North Korean defectors in Seoul, Report

2022-BR-35. Seoul: The Seoul Institute; 2023.

Kim BR, Kim HJ, Song WJ, Cho DJ, Choi EY, Lee JC. A3

A 109 BT Y94, Seoul: Seoul National Univer-

sity Institute for Peace and Unification Studies; 2022.

20.

21. Pierrejean B, Tanguy L. Predicting word embeddings vari-

ability. In: Proceedings of the 7th Joint Conference on Lexi-

cal and Computational Semantics. New Orleans, LA: Asso-

ciation for Computational Linguistics; 2018; 154-159.

22. Wendlandt L, Kummerfeld JK, Mihalcea R. Factors influ-
encing the surprising instability of word embeddings. In:
Proceedings of the 2018 Conference of the North American

Chapter of the Association for Computational Linguistics:

Human Language Technologies, Volume 1 (Long Papers).

131

New Orleans, LA: Association for Computational Linguis-
tics; 2018; 2092-2102.

23. Antoniak M, Mimno D. Evaluating the stability of embed-
ding-based word similarities. Trans Assoc Comput Linguist
2018; 6: 107-119.

24. Tian Z, Jarrett D, Escalona Torres J, Amaral P. BAHP: bench-
mark of assessing word embeddings in historical Portu-
guese. In: Proceedings of the 5th Joint SIGHUM Workshop
on Computational Linguistics for Cultural Heritage, Social
Sciences, Humanities and Literature. Punta Cana, Domini-
can Republic (online): Association for Computational Lin-
guistics; 2021 113-119.

25.Jang Y, Yoon H, Park NS, Chiriboga DA. Oral health and
dental care in older Asian Americans in Central Texas. ] Am
Geriatr Soc 2017; 65: 1554-1558.

26. Ogungbe O, Turkson-Ocran RA, Koirala B, Byiringiro S,
Liu X, Elias S, et al. Acculturation and cardiovascular risk
screening among African immigrants: the African Immi-
grant health study. Int ] Environ Res Public Health 2022;
19: 2556.

27. Paisi M, Baines R, Burns L, Plessas A, Radford P, Shawe ]J,
et al. Barriers and facilitators to dental care access among
asylum seekers and refugees in highly developed countries:
a systematic review. BMC Oral Health 2020; 20: 337.

28. Wainman NE, Phillips OR, Morling JR. Facilitators and bar-
riers to asylum seeker and refugee oral health care access: a
qualitative systematic review. Br Dent J (in press).

29. Asfari E, Rodriguez A, Dakessian A, Yuan S. Exploring refu-
gees' experience of accessing dental health services in host
countries: a scoping review. Front Oral Health 2024; 5:
1328862.

30. Lee SG. Analysis of oral health status and policy proposals
for North Korean defectors (Dissertation). Seoul: Seoul Na-
tional University; 2021.

31. Cho HA, Im AJ, Sim YR, Jang HB, Lim H]J. The association
between oral health literacy and oral health behaviors in
North Korean defectors: a cross-sectional study. BMC Pub-
lic Health 2020; 20: 1074.

32. Patel P, Bernays S, Dolan H, Muscat DM, Trevena L. Com-



munication experiences in primary healthcare with refu-
gees and asylum seekers: a literature review and narrative
synthesis. Int ] Environ Res Public Health 2021; 18: 1469.

33. Al Shamsi H, Almutairi AG, Al Mashrafi S, Al Kalbani T. Im-
plications of language barriers for healthcare: a systematic
review. Oman Med ] 2020: 35: e122.

34. Ho JC, Chai HH, Lo EC, Huang MZ, Chu CH. Strategies for
effective dentist-patient communication: a literature re-
view. Patient Prefer Adherence 2024; 18: 1385-1394.

35. Wang BR, Kwon YD, Jeon W, Noh JW. Factors associated
with the frequency of physician visits among North Korean
defectors residing in South Korea: a cross-sectional study.

BMC Health Serv Res 2015; 15: 90.

132



