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Abstract The purpose of this study was to analyze the trends and characteristics of ‘stress urinary
incontinence’ research through word frequency analysis, and their relationships were modeled using
word embedding. Abstract data of 9,868 papers containing abstracts in PubMed's MEDLINE were
extracted using a Python program. Then, through frequency analysis, 10 keywords were selected
according to the high frequency. The similarity of words related to keywords was analyzed by
Word2Vec machine learning algorithm. The locations and distances of words were visualized using the
t-SNE technique, and the groups were classified and analyzed. The number of studies related to stress
urinary incontinence has increased rapidly since the 1980s. The keywords used most frequently in the
abstract of the paper were ‘woman’, 'urethra’, and ‘surgery’. Through Word2Vec modeling, words such
as 'female', 'urge', and 'symptom' were among the words that showed the highest relevance to the
keywords in the study on stress urinary incontinence. In addition, through the t-SNE technique,
keywords and related words could be classified into three groups focusing on symptoms, anatomical
characteristics, and surgical interventions of stress urinary incontinence. This study is the first to
examine trends in stress urinary incontinence-related studies using the keyword frequency analysis and
word embedding of the abstract. The results of this study can be used as a basis for future researchers
to select the subject and direction of the research field related to stress urinary incontinence.
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‘Borg QA (“Stress urinary incontinence”)2.&
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| Abstract data in the MEDLINE (9,868 papers) |
v
| Data pre—processing |

v

| Keywords frequency analysis |
v

Word Embedding
Word2Vec ‘
v

t-SNE

Research trends analysis

Keywords trend ‘ Cosine similarity ‘ Grouping

Fig. 1. Flowchart of this study

2.2 H0{ Mx2

7195 B4 2 3} QEQHd Ao qlo] B
[3HA AR = dolEe] tigt AA AL =5
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2.4.1 Word2Vec

Word2Vec B9S2 CBOW (Continuous Bag-of-words)
Y skip-gram < 0]&-sto] Ho|HE k55t S
it CBOW 2 1ol doi7t 2k 242 W 1
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Fig. 3. Number of studies per year within the last 5 years
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Table 1. 10 top keywords and frequency

£5 (prolapse)?] ©olEo] &2 Rl=g MEA AE:

=i

3.3 |EaHE Zat
3.3.1 Word2Vec
EP (stress), ‘& (urinary), A& (incontinence)¥}

AA 7= A9 HiE 107 71¥E=E9] Word2Vec

-1980 1980-1989 1990-1999 2000-2009 2010-2021 Total
Rank Keyword Frequency Keyword Frequency Keyword Frequency Keyword Frequency Keyword Frequency Keyword Frequency
1 Urethra 287 Urethra 893 Woman 2,033 Woman 6,139 Woman 7,518 Woman 16,449
2 Pressure 184 Woman 648 Urethra 1,553 Urethra 2,948 Sling 4,398 Urethra 9,244
3 Bladder 148 Pressure 600 Bladder 1,317 Vaginal 2,658 Surgery 4,151 Surgery 7,675
4 Operation 121 Bladder 573 Pressure 1,105 Sling 2,537 Urethra 3,563 Sling 7,523
5 Woman m Operation 376 Vaginal 736 Surgery 2,535 Pelvic 3,379 Bladder 6,834
6 Female 49 Urodynamic 321 Surgery 71 Bladder 2,505 Rate 3,364 Rate 6,455
7 Surgical 47 Surgery 250 Neck 676 TVT* 2,442 Vaginal 2,710 Vaginal 6,366
8 Profile 46 Vaginal 233 Rate 669 Rate 2,199  Complicaton 2,470 Pelvic 6,294
9 Neck 44 Test 231 Urodynamic 638 Pelvic 2,105 Prolapse 2,391  Complication 4,730
10 Examination 1 Detrusor 197 Pelvic 629 Tape 1,934 Bladder 2,291 VT 4,529
*TVT = Tension—free Vaginal Tape
Table 2. 10 Word2Vec results of 13 keywords
Rank  Stress Urinary Incontinence Woman  Urethra  Surgery Sling Bladder Rate Vaginal Pelvic Complication ~ TVT*
IncontinenceIncontinence ~ Stress Subject  Proximal  Operation Tape Neck Cure Wall Floor Morbidity Tape
0.642 0.613 0.642 0.443 0.512 0.508 0.559 0.479 0.445 0.423 0.673 0.480 0.624
sult Stress Urinary  Participant Pressure  Surgical Transdbturator  Vesical ~ Success Vagina Organ  Perforaton ~ TOT'
0.552 0.501 0.613 0.404 0.484 0.465 0.534 0.427 0.431 0.410 0.469 0.420 0.605
Urinary Sul Sul Incontinence  Closure  Concomitant Midurethra ~ Urethra Overall Anterior  Muscle Perioperative ~ Secur
0.501 0.443 0.550 0.39%6 0.472 0.417 0.494 0.402 0.409 0.399 0.368 0.414 0.554
4 Genuine Female ul Stress Neck Anti Suburethra  Detrusor ~ Subjective Transvaginal Prolapse  Intracperative  Tension
0.446 0.424 0.484 0.392 0.435 0.412 0.492 0.369 0.385 0.365 0.344 0.405 0.508
Mixed ~ Symptom Symptom  Among Distal ~ Placement Synthetic ~ Voiding Follow Intravaginal Disorder  Erosion  Transobturator
° 0.420 0.405 0.442 0.392 0.406 0.383 0.479 0.343 0.349 0.361 0.339 0.404 0.503
Urge Urge Mixed ~ Symptom  Bladder Repair  Placement  Vagina Satisfaction  Pelvic Urinary  Postoperative  Free
6 0.401 0.354 0.438 0.370 0.402 0.387 0.463 0.289 0.347 0.318 0.318 0.387 0.480
Woman  Woman Urge Sul Sphincter Sling Mu Urethrovesical Complication  Posterior  Vaginal Adverse Monarc
7 0.392 0.346 0.432 0.365 0.382 0.373 0.462 0.285 0.343 0.314 0.318 0.358 0.452
8 Female Severe Woman Female External  Prolapse Pubovaginal Overactivity Respectively Hysterectomy  Training Clavien  Obturator
0.362 0.335 0.396 0.363 0.337 0.362 0.459 0.279 0.329 0.312 0.312 0.355 0.439
Intrinsic ~ Genuine  Genuine Aged Length  Postoperative Retropubic Intravesical Incidence  Tension Pfm Bleeding Sling
0.349 0.331 0.393 0.361 0.333 0.343 0.445 0.279 0.328 0.307 0.310 0.351 0.424
Uodynarrically ul Treatment ~ Mixed  Transmission ~ Organ Incision  Without VT Mesh Levator  Infection Sparc
0.338 0.327 0.388 0.355 0.330 0.336 0.426 0.274 0.322 0.305 0.299 0.346 0.424

*TVT = Tension—free Vaginal Tape
tUI = Urinary Incontinence
FTOT = Transobturator Tape
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3Z YEt= ol ‘o4’ (woman, female), “Euf
(urge), ‘B4 (symptom)°lUtt. ‘AL ‘AR
(subject), “FR} (participant)} ¥ ATWAIS LEr
Wt ‘9% (urethra)= ‘8% (proximal), ‘4’
(pressure), ‘Ha' (closure) ©oi9} =2 AWHS
ERfict. WY (bladder)2 ‘' (neck), WY
(vesical), ‘2%, ‘"o (detrusor) 53 &2 ATY
2 yeith ‘$F (surgica)S ‘€% (sling), &=
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o, €942
VT %J% 22

‘Hlo]Z’ (tape), TOT (transobturator),
TdolEo] 2 ATEES YERlh

& (rate) @Ol A (cure), A& (success), A
A (overall) 59 ThojSo] =2 AWAS Uehich
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(morbidity), ‘#Z (perforation), ‘F&7] F2
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Fig. 4. t-SNE 2D visualization of 13 keywords
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Table 3. Distance of 13 keywords in t-SNE

Rank  Stress Urinary Incontinence Woman  Urethra  Surgery Sling Bladder Rate Vaginal Pelvic Complication ~ TVT*
Incontinencelncontinence ~ Stress Patient ~ Proximal Procedure Tape Neck Success Wall Floor Morbidity Tape
0.398 0.419 0.398 0.472 0.545 0.451 0.515 0.586 0.584 0.654 0.39 0.575 0.445
) sult Stress Urinary Subject  Pressure  Operation Transdbtuator  Vesical Cure Anterior Organ  Perioperative  TOT'
0.466 0.523 0.419 0.57 0.561 0.526 0.53 0.623 0.588 0.663 0.601 0.638 0.445
Urinary Sul Sul Participant  Closure Patient  Midurethra  Urethra Overall Intravaginal Vaginal Perforation  Secure
8 0.523 0.592 0.477 0.657 0.599 0.621 0.561 0.649 0.638 0.687 0.732 0.638 0.497
Genuine  Symptom Ui Incontinence  Bladder  Surgical Mu' Detrusor Subjective Transvaginal Muscle Erosion  Transdbturator
0.62 0.64 0.579 0.659 0.649 0.629 0.5756 0.677 0.66 0.702 0.734 0.64 0.548
Urge Female  Symptom Sul Distal Anti Suburethra  Voiding  Incidence Pelvic Prolapse Intracperative  Tension
0.653 0.663 0.613 0.663 0.65 0.663 0.5681 0.689 0.678 0.732 0.737 0.658 0.576
Mixed Urge Urge Stress Neck  Postoperative Synthetic Overactivity Respectively — Repair POP' Procedure Procedure
0.66 0.668 0.645 0.673 0.667 0.697 0.585 0.746 0.704 0.739 0.741 0.68 0.582
Woman Severe Mixed Among  Sphincter Concomitant Procedure Obstruction Satisfaction Urethra  Disorder Postoperative  Free
0.673 0.716 0.651 0.68 0.675 0.698 0.591 0.766 0.706 0.768 0.754 0.682 0.584
Treatment  Woman Woman  Symptom  Resting Repair  Pubovaginal Overactive  Failure Posterior ~ Training  Adverse Monarc
0.747 0.72 0.659 0.698 0.711 0.705 0.602 0.779 0.71 0.773 0.777 0.691 0.633
Female  Urgency Treatment Year Resistance Placement Placement Intravesical Complication Hysterectomy ~ PFM**  Operative  Obturator
0.748 0.728 0.698 0.703 0.735 0.712 0.608 0.786 0.715 0.775 0.781 0.702 0.647
10 Uodyraicaly  Genuine  Genuine Older  Transmission Prolapse Retropubic Without Similar ~ Suburethra  Urinary  Infection Sling
0.749 0.742 0.719 0.704 0.739 0.728 0.617 0.789 0.72 0.778 0.785 0.713 0.658
*TVT = Tension-free Vaginal Tape
1SUIl = Stress Urinary Incontinence
FTOT = Transobturator Tape
§UI = Urinary Incontinence
||IMU = Mid Uretheral
fIPOP = Pelvic Organ Prolapse
**PEM = Pelvic Floor Muscle
4. & 8310] ‘A% (urethra)o] RS ] ATH= AL uiet

2 A7 Heddd WS Z8ste] 195397 H
20219 397HA] B 8AE S 7IHEE EedshaL
U= Hﬂ AT 9,868 2EZ EA5ITE B
AT Y AFE9 A7 I AL vt ol

E 4 & Aotk
A, BERY 84T A= At 709 S9t HA
Ao g F7kohe FAE UEHt 23 =752 10
g d9E FEskoke W 1980dHHEE 20001 Th7HA]
S$YE Aol vl 10det of 28 Ak F7kol= A
o7 uehgth Ad 5AECE s e ATEE
202082 A&Jskale HESHA 300 o4 S = o]

2 o8 YEyth
A, 7195 BA2 Soto] th& Zol a7=9 5
FE ATE 5 Stk B 84T AFE2 & 9
A (woman)e LR 349 ZAog & £t &
Z

3], ‘B9 QAF L ‘U4 (pressure)o] Yoz &

oz 04?—501 FPElo] 2 Zoz B & 9lrt 19804
o= “89&3F (urodynamic) ©olE 53 295
Al gk g0l 715 A0R & 4= v} AA
2, 9953t ZAR= Bates et al. (1970)9F Gerry
(1980), 18] Powell (1981)2] 75 AZIo= o]
of ¥t Aol EUstA AP= U [39-411. ol<t
A, A’ (vaginal) @ol7t w2 W=g Uehf7] A%
StAA R AFT 049 A7)0l tigt ATl SRt
Aoz nolsf & 4= Qltt. ol v e g, @4 544
[AFEZ A9 A715Z AsHAIZIAL, ol FiAdsk=
HES 59l A716k 2ol et A+ 2350
SRET T} [15,42,43]. 1990dtoll= RI=7F =4
Uehd Bl& (rate) @Ol Bof B 8479 I3t
ATt B2 e Hc}‘?;"ﬂ] gk 83} Blgo] it A0l
/1S AoE §535] & 4 Utk AAZ, Reynolds,
Dmochowski, Z18]3l Penson (2011)9] A+= &3}
54 AT tigt 95k AEo] 19909l 4
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Hog NZEUSS & o AUk [44]. =1L o] AJ7]=
F&d FA7t Y5 EUstA AHEESLeH o] "H
AT} HEof W3 AFEo] FUSHA S [45].
3t “ZHF (pelvic) ©o1E B3] IREA | st ﬁ?
=9I F—ﬁﬂ——i F71HE AR {50 & = Stk &
vhA ol gk 4%t 251 22 SAES a8 WY
oJu} okE Q] o]Ho] FARE §lo] AR 4= 371l o]
of et o] EstA A=l [171. 20009
o= ‘€3’ (sling), Tension-free Vaginal Tape’
(TVT), HIo|XZ (tape)?t 22 WolES 5ol 2YA &
AFY &4 s Hgt A+E0] HS o st

A P AL & 4 ok ol HEeE,
‘Tension-free Vaginal Tape's= ‘€% & 3 7P
YEHOE AMEEE & WHoE AL r} [21].
20109 djolE= g% (complication), E&EZ
(prolapse)9] @ol&Z &3 &4 Wiolu &= 84
of thEt FHEF oY =¥t AVEY EEF ATE°
stA A=t AMES & & Qlth &9, &6t
P EETE 7]'7\]51 A gEY HF- 60% o1l
[A4F0] Rtk A Ao =2t ojet T ¢
TE°| 7}101‘3} [46].

AR, FEJHE BAE Boto] BAG /4T A+
2 Hoke ToleY AEAE B4sieith WA
WordZVec ndgS Eslo] 2% Aab B4 QA

= Ttk Dol 7P & fAREE UEd ©

=2 59 M F4do] FE ofAolA et A
I} o]F HIFO R AFEY 8 ARt FolRtEo]
F2 o olgts A metdd 4= qirk 3L AE dol
£ Boto] 8A4FY o A A 84T ES &
H| W E]o] T}49 Oq:vLoﬂ/H A& 2
AOE {FHE & ‘3} a8
Al E UEHE ‘9%, ok
/3T THo] e AA 7]*}01] tH:‘?l ‘?ﬂ—_r’——E s
ojFolFaS Tt 4= Qirh E3t ‘e Tole} 22
FAEE Uil @olsZ &9 °l —‘ACM] gk &4
A HHoRE &1 WHol R ARBEOIRoH, &
Bolgh= g WS TOTY TVT WHoR AR
o] AREE I AFEHYTE AME & & Tt dEn

ol5 o gt 4 Hl&, A A=g FH51 A+
A= AHEE F55l B o Atk oleh A, FHF
o9} =2 FAEE UEiE TolEE 5510 &
o] FE7t F&E HFOE HuHT glor FHF

go| Wi ATHT Yk AU & 5 k.

ﬂJH

{o

P e

A, -SNE & ol85te] 3719 I502 &5t
I O EAL BAS & 99t AISES & ‘EQA
4T 7Y dRES TE ‘34" (woman,
female)]o™ o]et HHE ‘ZAY o H3H ﬂ_—,l—‘z—o]
istA AFEL A= /\V‘% & & Sl olet F
7, ‘AL (pelvic floor)ol tist ‘& (trammg)
I 22 FA S0l TR-E] AFET g2 et
& 4= Slth. E3h BIES &t ‘B 84T I
ol Qe A, Y, ‘8% 59 AA 71E=E9 o
Haha Edolut W2y Aol 3t Av-Eo] Edst
P UES FRIS E 4= ok 291, CIAES A
HEH, ‘&' FA0) T3t AqEo] EUsHA A=
= & 5 ok 9], ‘B9 84F ARE 9

T @—E AREElE TVT, TOT of thgk
=°] J3s] SUsHA Ol—r‘ﬂzﬁ%—?— olo]| ‘I]'E |
T HE (success rate) 32’ (complication),
=4’ (satisfaction)o] thgt —7——01 &Aooz gt
SH o]RolA = & = ATk

o] A= E7HA|9] A0l SR, AA, ‘B
QA (stress urinary incontinence)& Egol= =
= A7) 84E T dAYEATE tES
o & 4 gtk 24, EEAES B N TolE
2 Egsto] Zsalz]ol 9u sdof AL 7R 1L
Uk AR, ERHY E—”—ﬂﬁ 1953¥%H 20214 3¢
7 20 =2E0 25 HolHE Tliter —r}l o
E9 Mg 2dd O}Oﬂo"} B4 AHE V&

tlo]ElE Wro] A2gt Aol ofy7o A7k —Oﬂ ‘I]'
£ 58 9olE9 #AEoIY ERES] et BA2 7
o}t

é

F

;:O

¢

P AR
£

R R
n ﬂll>

!

i

5. 28

2 dA7E YugdHd BES g8ste] B 84
& (stress urinary incontinence)& 7| E=Z sl 3f

O S RG] 258 THEHE £8 ol o
£o] BANES BDY R ATolt 79 BAS

o ‘BePy 84T ATEL O (woman)@ 2
Ao olot BT AIA| £ LT, WY 5 wol

7} @o] AMgEYleH, olE A5 AT e WY
Nl ‘%%"J% 22 TolEo] 2000 RE £HH0R A}
o]} A, 2010k=1‘ﬂ
FAE QI d=F A
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