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The Development of Predictive Models for Pneumonia
in Chest X-ray Images Using Statistical Analysis

Uszia3gav wavuoar eswsing aula™ Sy ygavsee Ln1ung vengaedo sssusy ToaRsnar
Prasertsit Promngam,* Settavit Suksai,** Kasidet Mutusid,*** Paowarin Khayaiwong,****

Dhammathat Owasirikul*****

* fn¥edinadia ununenaisd Tsmeuaauiansylungd NILANNIUAT

* Radiologic Technologist, Somdech Phra Pinklao Hospital, Bangkok

* inFedmalla wnunenasd lsmeuiaguasnyg suys 2.9uauenil

** Radiologic Technologist, Ubonrak Thonburi Hospital, Ubon Ratchathani Province

¢ dnsdmata wnunenese lsmeruiadiaudu 2.9uasvsii

*** Radiologic Technologist, Muang Sam Sip Hospital, Ubon Ratchathani Province

=0k g19138U s InFdmala ANEINIMENT I INGIFUTINATUNG NTLNNUVIUAT

**¥¥¢ ecturer in the Department of Radiological Technology, Faculty of Science, Ramkhamhaeng University,
Bangkok

oo glafgNanI1N3e UnIYnNTsBase

**xx% Assistant Professor, Independent Scholar

xo Corresponding Author: dhammathat.owa@gmail.com
v

unanea
mMsATodmanesiid fin Uszar flewaunduuunsmennsallsaeadnaurnamenmss Uon
Tneldmsiinsgianadd vhnmsiunmenussUendoundaiomun 640 aw uladunmieasniau
320 anaza mUenUnd 320 i Tevineiudl 1 ganau 2564 F9 30 Augteu 2565 WU
uteengauUdNeendundEIng 192 srmuasndamndey 128 A snsFU MANLTITA 20 x 20 Ainkea
vummenasglunguiinduioTndradfanlusunsa Image) $1uru 9 a1 ldun Anadesedum
Adsausnmsgiu A sdgegatiuansseium AfeugauesrisyR UM AMNNanYeIANTEI UM
AMPUVLLUTIM ASISEgIY AN waeAtAHlea WS suWeuAnafi ANy inuunmlendniay
waznnUanunficeadfvaaay Independent sample t-test way Mann-Whitney U-test fiszsiu

Wudfey .05 nan1539s wudn AnefevesratAdwiu 8 Avesn nleandniauganitnmlenun
pgnslitiudAey (p < .001) sniuAIALlas Uszdnsamassiuluunisneinsallsavand nlaunie

Received: June 14, 2024; Revised: September 27, 2024; Accepted: October 10, 2024

Volume 52 No.1 January-April 2025



J1sansiwndund
Rovyal Thai Navy Medical Journal

Aradfvie 8 A lgun el Arus g uavamagndes agludadenay 64.06 - 94.53, 71.09 - 96.09,
67.58 - 95.31 nud U wazAATIMULLTdUsE S nmlunanensaigeiian Aadaa 8 A1
FalavunmeneisdUanausatiuinensallsatensnauld egrslsinunisulanaainain
BN sEUDRASIAN1SSUTEIR NS @ UNNg

AANARY: ANEDA Yonsniau Nsnensal n1stonassgUan

Abstract

This experimental research aimed to develop predictive models for pneumonia in
chest X-ray images using statistical analysis. A total of 640 images were retrospective collected
from October 1, 2021 - September 30, 2022 and were divided into 320 pneumonia images
and 320 normal chest images. Subsequently, 192 images were randomly selected for training data
and 128 images for testing data. A region of interest (ROI) of 20 x 20 pixels was drawn on
the training data images, and statistical data were measured using Imagel. The statistical
analysis 9 values which included mean gray value, standard deviation, modal gray value,
minimum gray level, maximum gray level, integrated density, median, skewness, and kurtosis.
We compared the difference between pneumonia and normal chest images using Independent
Sample t-test or Mann-Whitney U-test. We found that 8 statistical average values of pneumonia
chest images were significantly higher than normal chest images (p < 0.001) except skewness.
Predictive performances of 8 statistical values showed sensitivity, specificity, and accuracy
of 64.06 - 94.53, 71.09 - 96.09, and 67.58 - 95.31, respectively and the total integrated density
was the highest predictive performances. The 8 statistical values can predict pneumonia

chest x-ray images. However, all chest x-ray images should be approved by radiologists.

Keywords: statistical value, pneumonia, prediction, chest x-ray
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hHNEWR: TP = True Positive, TN = True Negative, FN = False Negative, FP = False Positive

N159AUS18NAaN1578

Tums# ﬂmﬂ%ﬁﬂmx;ﬁ JelpvnnmssiuTw
srenmsdUeniain 640 nw WummdenUni
wazn mUansnia@uag1sas 320 N waglavi
mswUsnmwuugueendunguilndu (Geeaz 60)
T WS UA UNAER B 7 850 IILANG S
swresmanUnfuazmwensniau wethluld
Tunswennsallsadendniauludeyanimngs
vnaeu (Sovaz 40) madaThdenldlunisdn
afaiiisman 9§ 1un Avaaesesusm (Vean)
ADeuuLnpTgu (StdDev) Argulleusesum
(Mode) Aimiaegaseauin (Min) ANsnnaasea um
(Max) A1AUVLILUNTIH (IntDen) ABTsEg
(Median) A1A213L0 (Skew) wazAaalles (Kurt)
wuin Avadndwlvg Trsteyaiideusiuiu
(379 1) uaned Tudtheunsnefifine Banm
wieseelsnvandniaulitaau o1aluguasse
sonsINadevessdunndlunisiuunuenlsa
JononiauoanainUenund dwwaliinnis
wanaiiiawanals

PNNTUATIERAWABEDR 91U 8 72
1aun Mean, StdDev, Mode, Min, Max, IntDen,
Median, iLag Skew (miwﬁ 2) @3150970UN
Ismond nigui ulenun@ lned wdaau (p < .001)

Volume 52 No.1 January-April 2025

AOAARBATUNAITEVDS g MIUYUVA wazA
filg@nunsnensallsauzideiu S1uau 3 &
oA Mean, Median wag Mode wadawdaiy
AadR 2 63 16un StdDev uag Skew Losan
Snvaznisnienniiveaiulduuningie
onwisdvedlsaugiSsiunaslsalondniaud
ALUANEneiY BnTanesanIndenaind
aYzfiunneaiu
Usgansmumsnensallsaonsniau
Tudayanmnguvnagaeu 113U 256 AT Aeen
iR $1uau 8 6 (397 3) uanernSerazels
PN UaATgnael aglusvAugs Gnnmi
$ovaz 60) AnadRTdUsEANEA NN A
Isavandniauadan LauA AmumuluTI
(IntDen) iesandnvaaneiveme sann
fifnssniaudseneusetindudnilng vk
ﬁyuﬁu%L’Jmé’ﬂﬂa'nﬁmmmmLLﬂuﬁuaaai’sza
Tuvaizfivsnadenunivssneudeenniady
dndlvg) Tl RuTiUs e ana ey
vase¥eEsnmmnn sgdlsinuE ey (Skew)
fiuszavsanlunisnennsalmitge esain
AUl inaulianunsreinnsEaneea
vostoya lunmdensniaunansdiadevesn
aruntiduay e Wnedhe Feanungud
A sasesminA o uuasTesni gLl



(Mean < Median < Mode)™ usandayaly
msa7 1 ndunuitersaghiidulunamgud
Tunnaw ylFlFamensaifdu True
Negative Uay False Negative ﬁau%m‘iqn Smﬁ%
amwland nauuen a1t tesnin (-1)
visernnnin 1 uanniWeyaiianandinn luvitues
Weanu Arrulasldanunsausnamlensniau
sonanamunale Wewmnarrmiaduuisnm
Nt 1 uanadn ﬁhmm‘lmgamﬁ]ﬁﬁ?ﬁqm
Aaunfdusduauinnt
mMsuunseslsalensniauiulenuni
FremMSeTERAaR AT R e U mE NS
Uan Lﬂumﬁmeﬁv‘z‘mﬂ‘%mmﬁﬁmmgﬂéfaq
wiudhinnnimsUssdusisaenmuy vl aanse
luiannsaduduuunsnennsallsaUansnigu
Tuowanls agnslsAny Ardaantsaimdu
Wemnadenudslunistieusaiuniofudu
seelsaasddumewiniu llannsaldmauny
nsulanaandadunmdlanme

LONEITD19DY

J1sansiwndund @
Royal Thai Navy Medical Journal ‘;;V‘g

PDLEUDLUE TUN15YINIRY
Assraly

1. Wisdwounm Weliaeyalnda
Fuasanniuy

2. yilu CT-Chest ws1zdian Electron
density @mnsaiiiu HU 1a

3. viluseslsrduuunmenssdven
LU Cancer

4. \WAwu Organ lun153ins1e9 Wy
Abdomen

5. ersvnnsA MUU At (Prospective
study) HieUsziuradasuwuuiinauly

ANANIINUSZNA

ANYHIILVRVOUAMTIELNNG Unng
UMERS AN Uarumg g SIS ISR
auiansziundn nsuuwngnmsise liaavim
TumsnsnaoumsnaiuiiuunmenesssUon
IAEURURURA DI Ust PR el Al avmivende
swfumsitIuuziAEnsiesgideya

1. National Vaccine Institute. Join forces to prepare Thailand to prevent 'pneumonia’ after
covid-19. [Internet]. 2022 [cited 2023 Jun 11]. Available from: http://nvi.go.th/2022/11/

11/prnews-2565-pneu-1/. (in Thai).

2. Vibhavadi. "Pneumonia" causes, symptoms and health risks you should know. [Internet].
[cited 2023 Jun 11]. Available from: https://www.vibhavadi.com/Health-expert/detail/615.

(in Thai).

3. Bureewong W. Chest radiology: selection of examinations and interpretation of chest
x-ray. [Internet]. 2014 [cited 2023 Jun 20]. Available from: http://www.med.swu.ac.th/
radiology/images/stories/Education/chest%20%20cvs%202014.pdf. (in Thai).

4. Bangkok Hospital. Al smart medical assistant. [Internet]. [cited 2023 Jun 23]. Available from:

https.//www.bangkokhospital.com/healthcare-intelligence/artificial-intelligence-innovation.

(in Thai).

o1sanssd 4 1dou UA 52 aUUR 1 UNSIAL-IULIEU 2568

33



\ED,

o1sansiwngund

ahese Royal Thai Navy Medical Joumnal

10.

11

12.

13.

14.

34 :

Tonpho T, Leelasantitham A, Kiattisin S. Investigation of chest x-ray images based on medical
knowledge and balanced histograms. In: ISPACS 2010 - 2010 International Symposium
on Intelligent Signal Processing and Communication Systems, Proceeding; 2010. doi; 10.1109/
ISPACS.2010.5704636

Tuankhunthod N, Hadsai R, Plemjai S, Kaewlek T. Prediction of liver cancer using statistical
analysis. Journal of Radiologic Technology 2020;45(1):22-7. (in Thai).

Chouhan V, Singh SK, Khamparia A, Gupta D, Tiwari P, Moreira C, et al. A novel transfer leaming
based approach for pneumonia detection in chest x-ray images. Appl Sci 2020;10(2):1-17.
Mahasririyapong P. Evaluation of the accuracy of an artificial intelligence (Al) automated
chest X-ray reader in interpreting pulmonary tuberculosis from chest x-rays in outpatients
with suspected pulmonary tuberculosis Mae Ramat district, Tak Province. Journal of Primary
Care and Family Medicine 2021;4(3):35-45. (in Thai).

Yamane T. Statistics: an introductory analysis. 2" ed. New York: Harper and Row; 1967.
Emara HM, Shoaib MR, Elwekeil M, El-Shafai W, Taha TE, El-Fishawy AS, et al. Deep
convolutional neural networks for COVID-19 automatic diagnosis. Microsc Res Tech
2021;84(11):2504-16.

Guo X, Lu X, Zhang B, Hu X, Che S. Automatic detection and grading of diabetic
macular edema based on a deep neural network. Retina 2022;42(6);1095-1102.

Garcia GGP, Yang J, Lavieri MS, McAllister TW, McCrea MA, Broglio SP. Optimizing components
of the sport concussion assessment tool for acute concussion assessment. Neurosurgery
2020,87(5):.971-81.

Sandford DM, Kirtley OJ, Lafit G, Thwaites R, O'Connor RC. An investigation into the factor
structure of the attitudes to suicide prevention scale. Crisis 2020;41(2):97-104.

Piyawat J. What are skewness and kurtosis, and what can they indicate. [Internet].
[cited 2023 Jun 20]. Available from: https://www.gotoknow.org/posts/712806. (in thai).

Volume 52 No.1 January-April 2025



