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Knowledge Trend Analysis of
Uncertainty in Biomedical Scientific Literature
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ABSTRACT

Uncertainty means incomplete stages of knowledge of propositions due to the lack of consensus
of information and existing knowledge. As the amount of academic literature increases exponentially
over time, new knowledge is discovered as research develops. Although the flow of time may be
an important factor to identify patterns of uncertainty in scientific knowledge, existing studies
have only identified the nature of uncertainty based on the frequency in a particular discipline,
and they did not take into consideration of the flow of time. Therefore, in this study, we identify
and analyze the uncertainty words that indicate uncertainty in the scientific literature and
investigate the stream of knowledge. We examine the pattern of biomedical knowledge such as
representative entity pairs, predicate types, and entities over time. We also perform the significance
testing using linear regression analysis. Seven pairs out of 17 entity pairs show the significant
decrease pattern statistically and all 10 representative predicates decrease significantly over time.
We analyze the relative importance of representative entities by year and identify entities that
display a significant rising and falling pattern.
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CONCLUSIONS: In children with pacemakers implanted
136504191 | uncommon |forAVB, NSVT is not uncommon and may be associated
with increased mortality.

not uncommon and may be
associated with increased

We report that haloperidol andfluphenazine, classical
neuroleptics, cause a generalized reduction in theactivity
33917522 atypical of NADH: ubiquinone oxidoreductase (complex I) in the
rat brain in vivo, an effect that was not observed with
the atypical neuroleptic, clozapine.
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WA e] ou] fo] ot LolE ou|sA] &
At kARl golES X3 75 Al9jgith
(e.g. Genetic Function, Health Care Activity,
Injury or Poisoning, Mammal, Quantitative
Concept, Research Activity, and Research
Device, etc.) A=, 7HF1¢] &Jn] f-8o] oJ5} 8o
£ elolaht sl AL PEE Bl A9
Al9)ge.g. Pharmacotherapy, Pharmaceutical
Preparations, Disease, Operative Surgical
Procedures, Critical Illness, Excision, Lesion,
Complication, Human, Patients, Therapeutic
procedure, etc.). ©] ®Wl, = 7l HlAE A 5
ated ou7h e A AwTre] ] 9
g AQA] FTh HEHOoZ 17719 tR
slolg AAsgorl 2t Holg [ thelAe)
2L WA oje] w9lsh MESFE (EH9 2

o

o} ol BG4 dof vlolH JE 71+
& QY3 dyjolth
Antibiotics—Therapeutic procedure 3| ©]
98+ 1670¢) o)7} 25 Patients$} #lojE
[]O]a ;dtsL_O_ X«]tﬂ-}qi 0)«}:_].
L} % 71 sok= ol w9
© 2 Coronary Arteriosclerosis-
Patients iﬂoi—t— A o] dHioly J&

My o

oA 5291918 W) BHAA Tol v
dlolE AN E 15699, B8y B
of W3t vlole Y vhul BHYY Qo ¥
o AFAA &7k BA oD ¥
AR B B SHerd =k grgez
BT WAZ golglrke BE #3E

0]
S

CE 4 170 =Xl JHA B of

% A sl UW datasets NUW datasets All datasets
=9 H =9 REE S PRt
1 | Coronary Arteriosclerosis-Patients 5 2,284 15 7,810 13 10,094
2 |Malignant Neoplasms-Patients 6 1,991 5 11,686 5 13,677
3 | Patients-Schizophrenia 9 1,382 12 8,982 1 10,364
4 | Neoplasm-Patients 10 1,278 9 9,641 9 10,919
5 | Cerebrovascular accident-Patients 11 1,268 13 8,118 14 9,386
6 | Diabetic-Patients 14 1,115 8 9,845 8 10,960
7 |Malignant neoplasm of breast-Patients 16 911 10 9,415 12 10,326
8 | Heart failure-Patients 18 804 14 7,955 15 8,759
9 | Parkinson Disease-Patients 21 784 16 7,658 16 8,442
10 | Diabetes-Patients 22 783 28 5,208 29 5,991
11 | Antibiotics-Therapeutic procedure 25 722 30 5,028 30 5,750
12 |Myocardial Infarction-Patients 26 693 33 4,780 33 5473
13 | Alzheimer's Disease-Patients 27 647 23 5811 25 6,458
14 | Patients-Rheumatoid Arthritis 28 616 19 7,200 19 7,816
15 |Kidney Failure, Chronic-Patients 30 599 22 5,942 24 6,541
16 | Obesity-Patients 32 573 24 5,742 27 6,315
17 | Multiple Sclerosis-Patients 33 572 31 5,012 31 5,584
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4.2 A=E thE JHH Ho SH =M

5
£ A= AA Held
A=l Fx W= A
o7 Z7lel= HHS Bom™ Malignant
Neoplasms-Patients #|o}7}F 201613 & 1,116
3] 2dste] 7 =2 8 MRS UElth

HIE dlolele= A dloly A & 28X
o] dloly Hete] HlE=E $hitele] B4
Tolo] S7HE ERIgITh B Thof H|olE]
Aol A2 1771 (A #Hofe] A &3 v
of theh F+f, AR, HEwk HMA(HAE-H
£%h), BFUARE (& 5 2

AL we E8AA dof B9 v

Hl

o

o] Wsteh=A1S detalr] Sl A7hde o

&3} 7o) AR,

27](slope) o, b= A H(intercept) ©
AA(coefficient of determination) & 4
Tde] A wetsly] 3t HAeR

_%_
s740] B2 ol Yrht AFBAE 57
= =

o
o rioofh oy N Al 4

VheSE gAgae) AgErt v

(E 5 U= 744 #Hole 7|& SA

W HA s] 4t =) s =P s H9) FEFHA
1 Coronary Arteriosclerosis-Patients 22.42 28.39 13.61 15.28 3.23
2 Malignant Neoplasms-Patients 15.3 25.27 11.59 13.69 2.81
3 | Patients-Schizophrenia 14.56 32 8.77 23.23 5.17
4 | Neoplasm-Patients 11.95 17.35 8.09 9.25 2.02
5 | Cerebrovascular accident-Patients 13.68 18.18 8.82 9.36 2.46
6 | Diabetic-Patients 10.33 14.93 717 775 18
7 Malignant neoplasm of breast-Patients 9.52 15.79 5.05 10.74 2.17
8  |Heart failure-Patients 9.75 16.36 6.56 9.81 2.72
9  |Parkinson Disease-Patients 11.11 20.83 6.99 13.84 3.76
10 | Diabetes-Patients 1351 23.08 6.12 16.95 3.64
11 | Antibiotics-Therapeutic procedure 12.65 1784 7.69 10.15 2.25
12 |Myocardial Infarction-Patients 14.11 25.64 6.88 18.76 508
13 | Alzheimer’s Disease-Patients 11.27 20 6.56 13.44 3.76
14 | Patients-Rheumatoid Arthritis 8.59 12.66 4.84 7382 201
15 | Kidney Failure, Chronic-Patients 8.85 15.09 4.44 10.65 2.54
16 | Obesity-Patients 9.22 17.78 3.45 14.33 351
17 | Multiple Sclerosis-Patients 12.15 29.79 549 24.3 532
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CE 6 1770 JHA Hojel M 37 24 Z2x

e THA| o] 394 AT | FYgE
1 Coronary Arteriosclerosis-Patients y = 0.029x + 22.003 0.005 0.72

2 Malignant Neoplasms-Patients y = -0.2149x + 18.309 0.354 0.001*

3 Patients-Schizophrenia y = -0.2253x + 17.713 0.115 0.083

4 Neoplasm-Patients y = -0.0912x + 13.227 0.124 0.072

5 Cerebrovascular accident-Patients y = -0.0628x + 14.555 0.04 0.32

6 Diabetic-Patients y = -0.0436x + 10.936 0.036 0.345

7 Malignant neoplasm of breast-Patients y = -0.1225x + 11.234 0.193 0.022*

8 Heart failure-Patients y = -0.1079x + 11.261 0.096 0.117

9 Parkinson Disease-Patients y = -0.3375x + 15.834 0.489 4.99E-05**
10 |Diabetes-Patients y = -0.0743x + 14.547 0.025 0.427

11 | Antibiotics-Therapeutic procedure y = -0.041x + 13.225 0.02 0.48

12 |Myocardial Infarction-Patients y = -04881x + 20.946 0.561 6.95E-06**
13 | Alzheimer’s Disease-Patients y = -0.3452x + 16.106 0.512 2.75E-05%*
14 |Patients-Rheumatoid Arthritis y = -0.1208x + 10.283 0.218 0.014*

15 |Kidney Failure, Chronic-Patients y = 0.0162x + 8.6226 0.002 0.805

16 | Obesity-Patients y = -0.0353x + 9.7139 0.006 0.698

17 |Multiple Sclerosis-Patients y = -0.4592x + 18.575 0.452 1.22E-04**

P05, p*01

1771 &4 JHA #Hof F
Arteriosclerosis-Patients ¢} Kidney Failure,
Chronic-Patients HA1E Al9)3laL F= 1574 =

= 771 () B At S o 9
A7 o] x| &L sk FAE Ve
Wtk E3] 718717048812 7FY =2 3hs 7
71 Myocardial Infarction-Patients #|o}= A%
] Mistol] B84 Tho] 8] HlEo] P
Wo] W=tk Zle oujgit

7Hd AAe S8l A= rolShE(P-Value)
& 95% 9 AFEAA Al 71 A Foil
Malignant Neoplasms-Patients, Malignant

Coronary

-

neoplasm of breast-Patients, Patients-Rheumatoid
Arthritis®] A& ¥t foshA UErES
™, 99%¢9] AFEelA vl 7EA] A el
Parkinson Disease-Patients, Myocardial Infarction-

Patients, Alzheimer’s Disease-Patients, Multiple
Sclerosis-Patients7} &8t YebTh 3 7
el A soi7k Areel wWsjol we) Bt
A o] $x9) W gol fI3pl Fasz 3
22 BAMOE FAPh

B A 24E 8] 9
#A A Ao} £ AR G 5
CECERE L

%b’)r RS H]O]Ei o
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PROCESS_OF LOCATION_OF
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SAt 79 7lE &4

=9 AR A EESY 3k el EFEHA
1 PROCESS_OF 13.64 16.63 11.32 53 142
2 LOCATION_OF 10.47 12.98 8.5 448 L11
3 PART_OF 9.08 11.39 7.26 414 1.08
4 TREATS 11.18 13.55 9.67 3.88 0.93
5 ISA 13.37 16.23 11.18 5.05 1.21
6 AFFECTS 10.45 13.28 8.22 5.07 14
7 USES 10.97 14.29 9.1 519 1.28
8 COEXISTS_WITH 13.45 16.35 1112 522 1.53
9 INTERACTS_WITH 9.64 12.22 7.17 5.05 1.59
10 CAUSES 13.63 18.47 10.29 8.18 2.2
CE 8 &9 1000 SA R MY 37| 24 21
=9 AR 394 ARASF To%E
1 PROCESS_OF y = -0176x + 16.108 0.926 1.15E-15%*
2 LOCATION_OF y = -0.1348x + 12361 0.898 6.50E-14**
3 PART_OF y =-0.134x + 10.952 0.933 356E-16™*
4 TREATS y = -01x + 12,583 0.707 4.05E-08**
5 ISA y = -0.1497x + 15.466 0.925 143E-15%*
6 AFFECTS y = -01742x + 12.885 0.942 6.18E-17*
7 USES y = -0.146x + 1301 0.791 5.68E-10%*
8 COEXISTS_WITH y = -0.1894x + 16,098 0.934 2.66E-16**
9 INTERACTS_WITH y = -0.1988x + 12.424 0.946 2.24E-17"*
10 CAUSES y = -0.2646x + 17.335 0.876 8.19E-13**
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23k 7] A S0t mold Aew 2 1990 dthol= =] Hge] EHolrhrk 1999

3l ZiA 9] EEAAel Tt F7ge] FrtsE A ol A #9191 27918 2RE3Th o] &
ojt}. o] Aol thek 82 o]t AI7E 200135 F4E2 S7keke Hds By
Wshs FejolH, g MAIE E3ske A 2015300 63192 AU Fowrt 7V =
o] ZyQlo] TEolA L glE WA AT itk H917F 60409, EFHA} 219422
ATE WHH, AJZko] gl w7 she diE A9 g wet /P E HskE Bl tix
= 3l 7HA e MAEU 2 gho] haete] B8 Aot} 53] S EA 8k 71l whE) 2000
24 o] T3 WellA Al ddlA S8t Ul 5o 8k TA7F =] B2 o] &
ozl Zloltt, fA tist Sk o] & AZ X 4 Arh Schlzophremah 471 €]
Sargo] hast 210 A A7} sl A A T WZEY 2 gL 719ke] Bl&3 =917t
o] sk AR sfA e ok S, ST 7W =7 Yepd A Z 19910 HA 429
AL =97 QxS S50 wet Fopxithd ol 350915 AA o};’iz 19943 1% 43
EaaAdo] Zrheb, HhA wolrithH £ Vel HES Bk 2006300 706912
o] Zadk AR AT 4 gl Schizophrenia ] Eﬁ*mcﬂl st sked R
(E PolA BRIF &= 90, Kidney, Failure, o] 7F¢ & YERtTh 20009t) S =91 ¥
Chronic 70A1= 4709 7HA] & HAHYUX 2k T Fo] FolEo] &Ko R B &
718k Bl &3 917 7P RA vERd A = AL fAEE GAR dAo] 7hssith

(E 9 HAE[UA 718 THEXLL 4790 JHA|e] 7]1& S

WA

L2 Nz - e
27 Schizophrenia Myocardlal Diabetic Ktiney leaulure,

Infarction Chronic
AA &4 &9 75 110 116 343
(726) H)-& 43 111 121 257
3 WA <9 <9 10 13 15 19
(19) H)-& 5 14 15 19
- &9 645 606 602 367

it

H& 0.0013 0.0007 0.0007 0.0004
497 9 706 671 656 631
v & 0.0021 0.0013 0.001 0.0008
A27 =9 350 544 532 27
H& 0.0003 0.0005 0.0004 0.0001
W) 9 356 127 124 604
o v & 0.0018 0.0008 0.0005 0.0007
g3} &9 87.36 345 31.92 21942
e H& 0.0005 0.0002 0.0001 0.0002
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A= 72670 WA L) FTH FREE v
= Rksizlel sS4 9] 712719k YRS
- A e AR R S B
T 99%2] AR AN FFTHS 7178k
ol wheh wgdAge] el St B A
ke AL FAACE A B AF
QAL B A2 ke 7HA AA el 31
Aol 243 JeBE 52 A% dAE 7K

= de gt
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< gl A EES AvE o slen,
T iASE WAL B dAE A Tl
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