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Abstract This study examined the method for adding related to "stomach neoplasms" as filters to the Medical Subject
Headings (MeSH) for search as well as a method for improving the search efficiency through a word-proximity search
by measuring the distance of co-occurring terms. A total of 8,625 articles published between 2007 and 2016 with the
major topic terms "stomach neoplasms" were downloaded from PubMed article titles. The vocabulary to be added to
the MeSH for search were analyzed. The search efficiency was verified by 277 articles that had "Stomach Neoplasms"
indexed as MEDLINE MeSH in KoreaMed. As a result, 973 terms were selected as the candidate vocabulary. "Gastric
Cancer" (2,780 appearances) was the most frequent term and 7,376 compound words (88.51%) combined the
histological terms of "stomach" and "neoplasm", such as "gastric adenocarcinoma" and "gastric MALT lymphoma". A
total of 5,234 compounds words (70.95%), in which the co-occurring distance was two words, were found. The
matching rate through the MEDLINE MeSH and KoreaMed MeSH Indexer was 209 articles (75.5%). The search
efficiency improved to 263 articles (94.9%) when the search filters were added, and to 268 articles (96.7%) when the
13 word-proximity search technique of the co-occurring terms was applied. This study showed that the use of a
thesaurus as a means of improving the search efficiency in a natural language search could maintain the advantages
of controlled vocabulary. The search accuracy can be improved using the word-proximity search instead of a Boolean search.
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Fig. 1. Experiment and validation process of using MeSH
Search Filter and Word-Proximity Search
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Sphincter
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¢ Junction Junction junction
-Gastroesophageal
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‘Oesophagus and
stomach
‘Gastric Fundus | -Gastric Fundus ‘Fundus of stomach| Cl16.1
‘Gastric fundus
‘Body of stomach Cl16.2
‘Pyloric ‘Pyloric Antrum ‘Pyloric antrum C16.3
Antrum -Antrum, Pyloric
-GastricAntrum
‘Pylorus -Pylorus ‘Pylorus Cl64
-PyloricSphincter
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Inc., Chicago, Illinois, USA)E A}&-3}¢] Wilcoxon 7

= A3
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PubMedE &3] € AdEd 8,625H9] =& A

B2 gt 13.85 dol(HHgk: 44, H gk 1)olTh 1,248
H(14.46%)°l= =i A=l “Stomach" #H# oI}
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MeSH 80191 “Stomach Neoplasms"<} 7] 9o} 127)

(8 23H2 Aelslar 9737 Frdo] AMLE 2 7
48 F & FH oF]ToIUtk Table 2+ HIE 2
HE 1590 dgehe FE oFaew 79
”Gastro-enteropancreatic  neuroendocrine  tumor*+
MeSH®| supplementary concept 22 “Intestinal
Neoplasms”,  “Pancreatic ~ Neoplasms”, “Stomach
Neoplasms”, “Neuroendocrine Tumors”& 57 MeSH
2 ARI5l= fojolu). ma}A] “Stomach Neoplasms”2]
AN olFToE TPAUL AL v 2ol
“Esophagogastric Junction”ol] 4] 233l -2 Type 29}
3nke] $lo A LAY qtolrt. EA AN AT 8,625

Hz 21709 73, 9770(1.12%) 2] 817} “Esophagogastric
Junction” ol Al A SE QFo] ST}, 113 (0.13%) o] Type
1o 33t Y= 718 o33 §oj= Afst
Ak
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Table 2. Candidate Terms of “Stomach Neoplasms”

Rank |Term Types Freq

1 | Gastric Cancer* 2,780

2 | Gastric Adenocarcinoma 921

3 | Gastric Carcinoma 757

4 | Gastric Lymphoma 78

5 | Adenocarcinoma of the Stomach* 70

6 |Carcinoma of the Stomach 68

7 | Gastroenteropancreatic Neuroendocrine Tumors 63

8 | Gastric Carcinoid 60

9 |Gastric MALT Lymphoma 57

10 |Gastric Metastasis 46

11 | Gastric Cancers* 46

12 | Gastrointestinal Stromal Tumor of the Stomach 44

13 | Gastric Cardia Adenocarcinoma 44

14 | Gastric Mucosa-associated Lymphoid Tissue Lymphoma 43

15 | Gastroesophageal Adenocarcinoma 39
*MeSH entry terms

SENE FHEE 2,7803] EHI 8o “Gastric

Cancer”’} 199l 9213] =33 “Gastric

Adenocarcinoma””’}  2¢]°|t}.  "Gastric Cancer"=

MeSH®| “Stomach Neoplasms”2] 7]¢Jojo]t}. F 1. o
3ol = MeSH 7|olE Egsto] 127 gof(d-E4
E37F MeSH 8019131 2] 2,8045](34.24%)1} %8
3199 tH(Table 3).

Table 3. MeSH Types and Frequency of Occurrence
of “Stomach Neoplasms”

MeSH Frequency of
No MeSH Terms Typest o:c merylce
1 Stomach Neoplasms MH 0
2 | Cancer of Stomach ET 3
3 Cancer of the Stomach ET 7
4 | Gastric Cancer ET 2780
5 | Gastric Cancers ET P 46
6 Gastric Cancer, Familial Diffuse | ET 0
7 | Gastric Neoplasms ET 24
8 | Gastric Neoplasm ET S 7
9 Neoplasms, Gastric ET 0
10 | Neoplasms, Stomach ET 0
11 | Stomach Cancer ET 23
12 | Stomach Cancers ET P 4

*MH: MeSH Heading, ET: entry term, ET P: entry term plural-nouns,
ET S: entry term singular-nouns
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AN 68H(24.5%)01A ek o3-S 2Hdste] A4
| ZEE 483 B A 5478 £F(94.9%)0l
“Stomach Neoplasms”©] "% % 1 t(Table 4).

Table 4. Matching Ratio of “Stomach Neoplasms” by
MeSH Indexing Systems

MeSH Indexing Systems Match I\IZ;I; Ma(t;)h)ing
MEDLINE MeSH 277 0 100
MeSH on Demand 245 32 88.4
KoreaMed MeSH Indexer 209 68 755
Stomach Neoplasms Search Filter 263 14 94.9
Co-occurrence Terms 268 9 96.7
3.3.2 “Stomach Neoplasms” ZMEIE
Stomach—Neoplasms SA|E8 &0{2|
HMESY A
FAH R 97379 ol31E AAE BHE F7kea

=

u WA= s HES vlastel Z48knh A 921
§](20 5%) =3 0] “Gastric Adenocarcinoma” 2
THA.
@%EHE KoreaMed Indexerd] WA E 75.5% % Zol
5] 1.39% 3HdE 0] 76,89%7F HTh TR 013 T
50% sldste 1271 &0l HAEH= Frkeld
83.39%= HA Ego| FLEUT 99719 81(75%)
o] A% 89.5%= IFEALE 973709 FH o3&

o]

AMIE Z “Gastric Adenocarcinoma” 7+
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Table 5. Matching Ratio of “Stomach Neoplasms”
Search filter and Co-occurrence Terms by
Word-Proximity Search

Number of Non- Matching
Types Words®%) MM Ve %)
“Stomach 1(20.5) 213 64 76.89
torac 12(50) 23l 46 83.39
Neoplasms™ 99(75 248 29 895
Search Filter (75) :
982(100) 263 14 949
Co-occurrence Near/0* 232 45 83.8
Terms by Near/5* 264 13 953
Word-Proximity
Near/13* 268 9 96.7
Search
*Near/(n): n means distance of words.

“Stomach Neoplasms” A41-8 JE] o] g7} glojA|
uf el Aufjek 9= 14Holth 5HS 254 13
o] Yol “Stomach Neoplasms”¥## &o]7} 54 &3}
Atk 9L 2Eo] gAY =i A, 25, AA7)¢
Zof “Stomach Neoplasms”%?i oAE FEs F §le
Ak 250 fle 497t 39, 69 2EME
A g7t FA ;5?‘54_?5‘]' A = Ak

3.3.3 ZMSEH A5
KoreaMed Indexer MeSH®} “Stomach Neoplasms”
A48 JHE A4S We] mH o] FoH I el 7}
A ol 7] fJste] v FAWHL Wilcoxon 7
ANty Aap BAHCR folgt zbo)7k gl
thZ = 7.5077, p < 0.0001). 429 =2 o] 74D E
2 283 A9 171 £01(20.5%)2 H-&3 A A5
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Table 6. “Stomach Neoplasms” Search filter and

Co-occurrence Terms by Word-Proximity

Search Test: Results of the Significance
Tests by Applying Wilcoxon Test

No of Terms/

Distance of

words Z(W+)

1 0.5263

12 3.0534***

99 8.0258***

982 7.3520%**

Near/0 3.2121%*

Near/5 7.6625%**
8.2043%#*

Test Statistics Test result

P=0.05
P>0.1
P<0.001
P<0.001
P<0.0001
P<0.001
P<0.0001

“Stomach
Neoplasms”
Search Filter

Co-occurrence
Terms by
Word-Proximity
Search

Near/13 P<0.0001
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