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The paper commemorates five decades of ergonomics in South Korea, examining its historical development, key
accomplishments, and future directions. By analyzing 1,504 abstracts from the Journal of the Ergonomics
Society of Korea (JESK) published between 1982 and 2024, the study applies BERTopic modeling to identify
significant research trends. Key focus areas include physical and cognitive ergonomics, work-related
musculoskeletal disorders, safety management, and human-computer interaction (HCI). The paper also reflects
on major milestones, such as the 2024 international Ergonomics Association Congress Organized by ESK in
Jeju, underscoring the growing global prominence of South Korea in ergonomics and human factors. The study
concludes by discussing the evolving role of ergonomics in addressing emerging technological challenges,
including artificial intelligence and human-centered design, providing a comprehensive reflection on the field's

past and its future prospects.
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4,770
7.4956 (60.9%)

1.634

1.838
1827  2.119 2.733 gog  (29%)

Figure 1. Trends in the Incidence of Musculoskeletal Disorders
(Kim et al., 2008)

2.22003 o] & Zuly]: At
QI7-g-3te] o sl

200013 th S M A A%
st ZEASAAA 2011/]"— ;‘é‘ A4
ol 2 548 th(Kim et al., 2008). ©
A WAL AN ZEAAAS s A *}?j'r«] /|T7}
ARH L Faf JAxAE o FHAT Faf 2d2AE A
T o2 YA ALE e 71ed dd Fa7t A EHA
20059 H-E QIZHE 87 AM e 71 S A BT A B E T B £
ob| M= ZEAA AR S71¢ A AT 1H 3 &
A7 AAEA wE21EH & dd AR 7|He FHOE F
AEs Azte AT A4 AT #Alo] FokA L #H
A7t LA 3 E A Th(Lee et al., 2010).

2000 ol = Al 2] €0 Hleka W) ¢
87} AsstaA AEH Ml 29 A &
AF AF3 71 €9 A 8o ot 9=

ol etdth 13t 715 A5s FaMEE &
F3 Aulzo] B3k F4 oA} AHEAA Oﬂﬁfl
Held, et 502 A HHA Zﬂﬁ”’]’ AH| 2o A
ek #dE AbE S e ASA Fa7t AA aoﬂﬂr
o}, FY ™A B2 (universal design) o] L @E*é (accessibility)

] A3 FAAF

Hd

_l\$£ o?,: =
[
=

2 m

r

_rﬂé_
A,
co il rr X

I

_,rNL
)

s
ol
ES

IIsun Rhiu

of that A 5 A A FAE AT ARt
HTh(Jeong et al., 2014) o] ol whe}t A E ¥
WA 2HE o2 7|E AT FAE
o gfE U 7l<d & HAE a7t iﬁé 7¥Zd%1lw 9]
FolA HoAy Agaket e o] B4 A 2dou ~nEE
I 2 ARFA77E G EH A (Jang et al., 1997). 20054
d&7lexEddA JAZ% DB Mul2E Al Fste YAt
E(sizekoreakats.go.kr)E MAs thoFd AHFEAA olE
AA 28 5 UES 5 /‘1 Size Korea A 227} @A) ] 3
202 s = AV E v
20039l = Eobd S "J{Po—@‘@l AT qgs gl
= & hte Z o|HET} Pﬂf‘f@%t}. NEds) J&%ﬂ_ e
8| 5 M 2 FEYIE
519 T EAALE ARZ AF)CE ZIGM 740]
o1& AVIE U IEA oY 473308 v
TOEA Bth & 9433 AL F9er] At
Stol] T3k AFS] A =2 9} Q4 o] FobAl o whe} 20054
FIZEE83 A 7} KCI SAAZ QAHIL 1A A
Ago] YA Abi Aol A
£ 7] A& ‘5%% ﬂlihﬂw
&0 o] FARHA B0 Q17438
o SoluA ot &
EORS B m=d Auba
& Q17tEeA AE A 2L %
H vt A F o AAA BAE
2010\t o] oA BHFAIH AFA
o] ~ntE AFS| E o] thH ko] F&o] %
Skl = 7| A S5 582 Bl 7k 2l
A g oz 7ItH e AFA 5 o]
g g o] Adol i FstEtt. o] 2 g
A7) 87d-& Azt 983 A Y o of
7l ALE] Q121 9] W3S a3kt 179 5
A 22’ o] QIZk9] Z A o]} th A 7} of ] 2t
2 0 g 7t ofof Frh= ol A AZFFA A2k
o] 71= - 5ol th3k AFS] A ol sl ¢t S AT E T
ot H 7ol 2} sl th(Jang et al., 2010).

__>.:01-J

ol %0
Ao S e
o fote

oo
ol
ol

o

r\l

2 o Py oo r
o of

=
o
oy oX
:4_

i oo 2 O foir T A ok )
OO

17

4
>,
.
X o nx

—Hr
21
o_.>i_12i
N <r>9= off M =
Y N, o
r_,x—\l
Jﬁo]ﬂﬁn‘:‘é—llm
2L o Wo][‘i"
mlﬂr?ﬂaigig
> s 3 S
TR s
% Mo & £ 2

ol
it
e

hins
ﬁémm
o

P o
N

< w

I8

% o
fm

= of

S ek o

o] A719 AHYQIHBAT HAL A AT G oA
E 71683t B gl Qo 2 W3ke] 9ol ek, A
A B2 SIAALD o 973 2AE A QBT
ARTHES £9.8 F7P171E 1) 27 oluA s ot A
Hog 1980 pyuaRee 90z ast 9P
FUIHG 545 20hE A3 28] AT A APHE o
A7499 Banol HFEHRA B 2RI} 489 283}
BEAT AU G YA SIS A4 0
ol 53 BAT AA AVFHY /149 FoY0) A2

57) AT el e ae delol AzkEste o g
AoJo] thA] F2uA B Aolth olsh Bl ok - Al 23

0



50-year Journey of Ergonomics in South Korea

365

Written Exam Pratical Exam
Year
Applicants Pass Pass rate Applicants Pass Pass rate

2023 5494 4,129 75.2% 3,829 2,837 74.1%
2022 2120 1,490 70.0% 1511 1,159 76.7%
2021 1,573 1,288 81.9% 1113 698 62.7%
2020 967 666 68.9% 904 607 67.1%
2019 1,109 741 66.8% 791 243 30.7%
2018 782 523 66.9% 531 256 48.2%
2017 534 407 76.2% 453 126 27.8%
2016 428 284 66.4% 396 74 18.7%
2015 403 277 68.7% 320 43 134%
2014 307 192 62.5% 270 97 35.9%
2013 314 213 67.8% 272 58 21.3%

Figure 2. Current Status of the Ergonomics Engineer Certification (Human Resources Development Service of Korea)
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Figure 4. Former Presidents Attending the 2022 40th Anniversary Academic Conference. From Left: Kim Jeongryong (16th), Lee Dongchun
(13th), Lee Kwansuk (10th), Jeong Mingun (17th President of the Korean Institute of Industrial Engineers), Kim Cheoljung (9th),

Jeong Euiseung (15th), Lee Namsik (11th), Jang,
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Figure 5. Cumulative Number of Research Papers Published in the Journal of the Ergonomics Society of Korea (1982 - August 2024)
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Table 1. Number of Papers by Research Area in Ergonomics by Decade

Research Topics of Hu@an Factors and 19805 19905 2000s 2010s 2020~2004
Ergonomics

General physical ergonomics 31.4% 32.4% 27.1% 21.9% 11.6%

(22) (66) (102) (150) (26)

Anthropometry 12.9% 7.8% 7.7% 2.0% 3.6%

9 (16) 29) (14) ®)

Safety 1.4% 5.4% 6.6% 8.0% 7.1%

) (11) (25) (55) (16)

Physical L i 1.4% 2.5% 1.3% 0.3% 3.1%
ergonomics human machine interaction (HMI) () 5) ) 2 ™
1.9% 1.3% 2.0% 4.0%

Wearable exoskeleton ) ) (14) ©)
Musculoskeletal Disorders 8.3% 7:1% 13:2%

(32) (49) (34)

Agriculture 3% 3.6%

(36) ®)

General human factors 18.6% 23.5% 10.9% 13.4% 9.4%

(13) (48) 41) (92) (21)
. 17.1% 10.8% 12.5% 9.8% 11.6%

UI/UX design (12) 22) 47) 67) (26)

Human errors/job stress H-4% 3:4% >-6% 6.1% 3%

Cognitive (8) (7 21 (42) G)
ergonomics Automobile, transportation 14% 1-5% 2% 7.0% 8.5%
) G) (10) (48) (19)

Usability Test 2.5% 8.2% 8.8% 4.9%

®) G (60) (11

Metaverse/VR/AR/MR 1.0% 11% 0.4% 3.6%

@) 4) G) ®)

Aging, disability 2.9% 2.9% 5.0% 5.0% 4.5%

@) (6) (19) (34) (10)

Macro Literature review 1.4% 1.0% 0.3% 2.6% 5.4%
ergonomics (1 2) (@) (18) (12)
Fuzzy, Al Interface 3:4% 1:3% 0.3% 3:7%

(7) ©) 2) (6)

Interaction(HMI), Human Robot Interaction(HRI) ol &3 & H7h A& 2 A5a B¢ Boprl £ A7 o= i+
TF7h & APH glom, ol AN AT FFA K Hlon 53], ARZUI9E g VR, e~ g PR

A A EE Bola gl

Cognitive ergonomics &oF2| A7+, 19803t ol F= gen-
eral cognitive ergonomics9} 37|, A A EoF2E HAdd
T OHUIUX design) @& A9 14 @ F/2E# 2~(human er-
ror and job stress) & A& XA TH 1990t of] S 0] A
= AL ok 9], A4 H7F A7 Ak Balol Eobal T
200069 TH o] %, U/UX HAQ B AFEA B7F A7 AA
T 185~207%F AAT TF B A7 FIHAR
2010 ©] FHE HZ7HA o] FA 2= UNUXHAL, AHA

B 151589 =& i B4 AT A =8-S &
Ao &8317] flote] BE =EAA Y EXSS YHOE
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(o3

A ME A3 BERTopics $8¢ EYRIAF S T
% th. BERTopic> W@ # 2] 2~H 7|5k TF-IDF %
&3 BERTopic "< &3] Flo|EE S 2H Y3
2dg Aot 7] &9 Ulo] ga85d LDAE 7|9 E 7
o 4t FAE A3 S k(Vayansky and Kumar, 2020),
BERTopice WY =& %L%o}oi WA on g g
A WE R FAE R8sk, o SHsty 984 de -7F
AE 2 4 9 tH(Devlin et al., 2018; Reimers and Gurevych
2019). &3t BERTOplCI_ HDBSCAN ¥ 2H¥ 418 &
AHgske] wg] A FA Y A glol= Ao FAE 1}
TOE AEsin, '3]°]E1 e ZE5& 3RH0E AT &
A THMclnnes and Healy, 2017; Grootendorst, 2022). ©] &g 7
Mo 2 QI8 BERTopice BTk A8t a4 7Hsd 4 &
22 A ZFTHLam et al., 2024),

o2

1>
o
rE {6 et ob

il

E

arlr

_|_,v

b, B =Eo M e t3hAztE st Ao SAH =& b

o|Ele] tjg BERTopic 7|%He] EY RIS Fal 5093
ﬂ%f&ﬂﬂ%@ﬂwl AY =RE9 38 FAES 2359
on, 10d B9 Z FHof =F FA NEEN S 53 Ad 503
2t 8 % EEo] M H Q738 Hofo] WEE B8t

4.1 Data Analysis

dolg 3 2 24 FAHL g Zo] AYPHAG
(<Figure 6>). HA], thekQl7h3-8+3] A &3 o] A <} RISS 8H&
tolgf o] 24 FE 25E& TE T (crawling)dt AT ©] &

FHHA 25 T TR AAE 252 YT oZ MY e
o, 837 HEEld sgete BEZad doleS AAT &

Table 2. The results of BERTopic topic modeling

BERTopic% 243 EY RS FY5A Ao R
7t 2Z0 g3l FAE 8P H, 109 GHE FAERIE
H3tE B8

Article IjB Article 5B

Step 1.

Dapta (JESK) (RISS)
Extraction

Data Extraction

Step 2.

Topic
Modeling

Step 3. Topic Classification

Trend
Analysis » =

Research
Trend

Figure 6. Research Framework

BERTopics 38k A o A= A Z4 7] UMAP]
n_neighbors 3t& ZA 34, 7H 2 S 2F o L35 = £ A
7t A8 S71eHA G5 stk 2 2E Y A Wk
el M= B 7|9 22 ~H Y # &4 (Density-Based Clustering
Validity, DBCV)< 7] 2.2 HDBSCAN Y] 3lo| 9 u}2}u|E &
7 i}é}%{t}(Moulavi etal,,2014). £3), A4 8 2 279}
A2 AE T2 24T F, 52 DBCVHTE A2 HH 9 3}l

¥ vt 2} Ei—% Attt

Topic | Number of Articles . .
Number on Topic Topic words(Top 10 keywords) Interpreted Topics
T-1 465 N/A N/A
TO 168 sup, breast, sizing, girth, percentile, girdles, garment, torso, masks, somatotype Anthropometry
1 131 grip, lifting, flexion, exertion, spans, treadmlll, ergometer, pliers, biceps, Biomechanics Hand)
electromyographic
T2 129 eeg, emotion, stimuli, brain, ecg, mdd, stimulation, arousal, erp, drowsiness Affective and. Cognitive
Neuroscience
T3 124 maritime, hra, tdm, crew, npp, oversight, incidents, fukushima, mcr, brm Safety and Risk Management
Ergonomics
sensibility, affective, ux, affection, colors, luxuriousness, flavor, consumer,| Affective Engineering and
T4 122 . . .
feelings, semantic UX design
wmsds, nurses, msds, psychosocial, daytime, kosha, wai, depression, Work-Related
T5 110 .
prevalence, fms Musculoskeletal Disorders
T6 77 agricultural, farmers, owas, crops, reﬂe.ctors, mwt, harvesting, rural, shovel, Agricultural Ergonomics
farming
T7 71 insole, gait, heel, shoes, insoles, hardness, plantar, toe, midsole, paretic Biomechanics (Foot)
T8 55 typing, qwerty, ui, menus, buttons, hangul, keyboards, apps, widgets, pdas HCI and Ul design
T9 5 injured, victims, chemical, safeguarding, employees, laws, kosha, taxi, | Occupational Safety and
confined, compensation Health Ergonomics




1982 55 2024'd FuH7174A 9 A=
AdRE 20103 th7HA &
A TH(<Figure 5>). 3HA T, 20133 € 2010~201213 2.t}
St ' A YERTH

3

o)
=
i

=
=
o=
T

4.2 BERTopic £¥ 299 A7}

2 ATl A= DBCV AT E 7|E

HoHHE min_clustersize=42, min_samples=1,
cluster_selection method=leafZ 2173} }.
n_neighbors &< 2002 2434tk 1 A3} DBCV
019082 yeptow, 7p4 2 SH2H7E ARk
0.083% . SE2H A& HAHS 0.185%2.H,
(outlier) H] &2 03102 4657] 2Z9] outlierZ ¥

3 =&

#9% ARE

ofd

=2 AeE
+7F 371 A

tlo &

© 2 HDBSCANY 3&}o]
g
UMAPY]

P
Hee

w3
H &S
0] }\c}i]
FHAS o

W g 29 2 = “BAAI/bge-base-en-v1.5"E &3 H T &<l

24385 A ol AlAE 1504 2

= =
=T %

oJFAE Aelsta &

Topic 0 Topic 1
sup orie [
bres: o
— e.—
girth [ exertion [
percentile [N spzns [
girdles [N treadmill [
garment [ ergometer [l
torso [ pliers 1
masks [N biceps [
sematotype [ electromyographic [l
v moz  0.04 0,06 1] 0.05 0.1
Topic 4 Topic 5

sensibility |
affective |
we (I
affection |
colors |
luxuricusness [[NERGRGNTTN
faver [INEGN
consumer [
feclings [N
semantic [

o 0.02 0.04 0.06

wsds [ =ricuurs

nurses |
meds |
psychosocial NN
daytime [N
koshz |
depreszion [N
prevalence: [

7 A5 A4

gdgsto] F 10718 EFo] AR HA L, 2t EYE FQ ©of
+ <Table 2> 9 <Figure 7>3} 2t}

10719 Fordt EQES FEe9 o, o5 A 3
7FA] EOFE Lo E 4 9l TH(<Figure 8>). AA, AASA
2 AA G FHAH ALF S FoFR T0, T1, T6, T70] &
EZ S v M2 7Tl & 5 ok 24, A #HE 7
A 3hst HCUX 9} #d® QI7HE-8F BoF2 T2, T4, T89] 7]
of 239 & ot rpA o R A d P AT o #
de A7Fst Olti T3, T5, T6, T97} o]l TFH T} T6->
FY 2 B #E QUFFoREY 2 7AE o] &%

1__ A=y
2o tha 22 A4A B AT EY =7 o) &atE FYA
o) ol tha AAS 59| A0 TEo| Yo T
7ol $EHoE 94 F Stk T-1& oA &4
(outliers) EZ EFo] 357 X3 TAES 9vsirt. ue}
A, T-194 259 F8 @o| 52 S8 YH & AY L 9 A
2o
Topic Word Scores
Topic 2 Topic 3
=g I -qiime
emotion -
simuli s
brain | crew [
ecg _ npp
mdd I oversight |
stimulation [ incidents [N
arousal [ fukushima NG
ep HE o
drowsiness [ brm [N
0 0.02 0.04 0.06 1] 001 0.02  0.03
Topic & Topic 7
nscle
farmers gait [
owas hee! [
crops shoes [
reflactors insoles | AEEEI
Mt hardne=: (IR
harvesting plantar [
rural roe [
showel midscle [
farming paretic [
0 0.05 0.1 0,15 0.2 1] 0.05 1

fms I

0 .02 0.04 0.06 0.08

Topic 8 Topic 2
ryping [N injured |
. e

i JE————

menus [ NN safeguarding [N
buttons | R employees [N
hangul [ law=
keyboards [N kosha I
zpp: [ e [
widget= || NI confined [
pdz: [ compensztion [

o} g0z 0.04 0.06 V] 0.05 01 0.15

Figure 7. Topic word scores of the Result
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Figure 8. Documents and topics classified as the result

FAEZ A5 B H T0-S 4S54 8K Anthropometry) 3} &
HEZOoE F8 71T E°] ‘sup, ‘breast’, ‘sizing’, ‘girth’ 52
B FE QIR AA A58t o F Abo] ] Al ~Hlof] B AT £
ofgtl & 4 Utk TIL A9 &3 #HdE A9
(Biomechnics) #OF2 8 7] Y =E0| ‘grip’, ‘lifting’, ‘flexion’,
‘exertion’ 50|t} o] BobNME T2 IY FE, & F7), &7
P 2E 2452 nHst JAH E =T AAE A EHS

A A&k #H ?i:[LE | 235 Qloh 772 Q179 o) 34
H AAYge Rokg FQ 7]1YEE0] ‘insole’, ‘gait’, ‘heel’,
‘shoes’ 50| Tt o] Eokoll A & Ao vhet A =9} i Fol 7}
B gl Hkghd WA & YFs BA sk, Ao HA & A
oM B A HegE wola B S Fole WS
Alrete AT 5ol 2FH qiTh

To2 Y FA Yo 2 2 7)Y =E0| ‘agricultural’,
‘farmers’, ‘owas’, ‘crops’ & IS0l YEIHOH, FE FY F
AAEY FEAA A LA 8RS s AR w Y &
A A NS 3l AE FAAN7] A S B st
ATE0l 2FHo Ut

T3 M 9 913 A2 e ARHE8 T4 £ ‘maritime’, ‘hra’,
‘tdm’, ‘crew’ B9 71 Y EE0| e o7
A BH 4 FAA B AN E °1]“c}’3}7] 'rl
A st TS H sk, ol & /fAsk] &
e AT AN Ts= A A 2 2244
T A E ‘wmsds’, ‘nurses’, ‘msds’, ‘psychosocial’ 52| 7] ¢ £ 0]

Ueht o, 32 24 o A A8k TE 4 A1 4 H(WMSDs) |

1

B 25 245 2451, 22 &
A ke AN Bt ATEo] 23H ATk T9+ 2y ¢
DR Fd AF 8 EokE ‘injured’, ‘victims’, ‘chemical’,
‘safeguarding’ 59| 7] 9| =5 0] UENRTE o] Fofoll & FE oo
gt R A Y S oA TSk A AL E EA4 et 2R
A5 A3 A Al & ] A3 S A A sk A sl
F g of i
T2& 24/ A A3 9 H 7483 ddd EZos F8 7]

)

AEE9] ‘eeg’, ‘emotion’, ‘stimuli’, ‘brain’ 5]t} o] Eofd
A< BEGH el 238 E T3l A2 A5 e 744 Wl
g FAsta, ol niE o s A BF A2"ES fdste o
TEO] FE XFE ] ok T4= 44 9 UX HARIS #H
H EZ O “sensibility’, ‘affective’, ‘ux’, ‘affection’ 52 7] %
S50 YR o] Bopoll A& FE Asa W AA 9 AF
Tzl 7+ 9 7p7b A &4 o] aH|Abe] A gl
Ae JFe TAstd, HA A& A4S AFste A
S AlQtete AF-E0] XA T8> HCI B Ul YAk
I HHE EFOZ “yping’, ‘qwerty’, ‘ui’, ‘menus’ 2 79
TEol g on, FE gAY 1:]13}0]/\4 A8 A8t
I, 2F7E FolA A&AE Fol7] AUl HASd S A
QhshE dFEo] ZEH AT
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(<Figure 10>).

1980 AT & A EH F 67719 =F0] 2HEHAoH, o]F
TOAAZSAH7F 7H B-& vl&(%F 20%)S A8 Y&

Ao 7 et 10, T1, T2, T3 EZ S =EE0| o]uf 50%
g AR o, F2 7k AA A4 E AA ks
AFE0l FE o] FA o Y Ak 3 AF delo #

A8 =250 o] 9T
II|| |J| Ih

2000-2009

. I | l
0 B =

1982-1989 1990-1999 2010-2019 2020-2024

B0 T mT2uT3mT4mT5: TémT/m T8m T9

Figure 9. The Number of Articles Published in the ESK Journal
over 10-year Periods
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Figure 10. The proportion of research topics in the ESK journal

over 10-year periods
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& AA G Ao E e on, o] i3 t2A T4 2 UX
gzahet 708 #d AAGHY vl o] IA F7eHsth
53] 90 dtholl = YA A F3to] HAstHA Sute] &
d AFE0] o] FoAR o whet T AN E 2 F B AT
So] @wol 47171 AT & 4 Tk 3 80 d ol = &
d =5 $7H0AGAT 90 d ol = Q& HFE I S F

OS2 HFHHA B HCI ATE(T8)°] A717] A&Hek AL
EEFUT

20009 ol & A3 T1, T27F 78 B2 vl &8 AA| 312§l
Ak o] A3} vl W Fo] ZAPS S L Yt o= E
3, TS e 2 22 AAAH) EY S =& 1| &0 G5
gt A0 Z YeRRTE 20009 S M A= F 02 4k F Aol
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Z & 4 9lt(Jeong et al., 2014).
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& 2l IR A 2 EHE ALY QPGS B3
A A2 A& BA s AT S0 3] o] FojA 1 9]
Aom AFAF ¢ FE EEdto] ALY PFe AA
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