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Abstract

This prospective analytical study aimed to determine the Exposure Index (El), Deviation Index (D),
and Entrance Surface Air Kerma (ESAK), evaluate the appropriateness of El, DI, and ESAK, investigate the
relationships between chest thickness and radiographic exposure parameters, and develop predictive
equations for kilovoltage peak (kVp) and milliampere-second (mAs) based on chest thickness in pediatric
mobile chest radiography. A total of 106 pediatric inpatients aged 1-14 years who underwent mobile
chest radiography at Phetchabun Hospital between June and September 2025 were enrolled. Chest
thickness, kVp, mAs, El, DI, and ESAK were collected and analyzed using descriptive statistics, Chi-square
test, and simple linear regression. The mean El, DI, and ESAK were 377.9 + 249.0, -0.05 + 3.2, and 0.08 +
0.07 mGy, respectively. El and DI were outside the recommended ranges in 56.6% and 60.4% of patients,
respectively, whereas 62.3% of patients had ESAK values within the Thai National Diagnostic Reference
Levels. Chest thickness was significantly and positively associated with kVp, mAs, and ESAK (p < 0.001).
The predictive equations were kVp = 54.378 + 1.016 x chest thickness (cm) and mAs = 0.455 + 0.117 x
chest thickness (cm). These findings indicate that chest thickness is a useful predictor of radiographic
exposure parameters and may be applied to develop an exposure chart for pediatric mobile chest
radiography, thereby reducing variation in exposure parameter selection and promoting radiation dose

optimization according to the ALARA principle.
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MsAneAs e Humsised Seseiuuufud ayalud1amin (Prospective analytical study)
fmqﬂismﬂ‘l,ﬁ'aﬁﬂmﬁﬁ%ﬁﬁﬁﬂ%mm%’ﬂﬁ (Exposure Index; El) AU e MsWa sunaSinas e
(Deviation Index; DI) LLath‘%mm%’ﬁﬁﬁ’;ﬁgﬂw (Entrance Surface Air Kerma; ESAK) 31nMSaennss@ns i
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ESAK samaimnannswennsaldmsuimuaan kVp g mAs sue L vyen nauiiegaluguae
Wineny 1-14 U $1uu 106 118 Arsumssnuulsmenunamesysal serinadouligueu-rueu we.
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WITaUUN MIvedaulaauas (Chi-square test) Lagn1531ATI¥M0A0YIT UE UDY 19978 (Simple Linear
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o o v [

AdAgy: JUeldn, ANUINTIeNn, USnassdninglae, wsesenaisdindoud

o a v A

JUNAYBUUNAINN: 5ITUYEY &350 Email: thammanoon_sd@yahoo.com

eXe

a

wsysalnans smenuiamesysal U9 6 atud 2 eungquaiau - donau 2569


mailto:thammanoon_sd@yahoo.com

Vol.6 No.2 May - August 2026

Phetchabun Medical Journal \P\IV: .

unmin

Sediond (X-ray) Jusedviienelooou (onizing radiation) fidunumddalunmsifadlsa esn
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mesaElend (X-ray) Wﬂﬂsaaawﬂwmﬂ'galmusqa FonnlssuluBnaigaivemduiu erfiuanudes
somsAananszunTAnevauuuiidadeaEa (Deterministic effects) WalUUEal (Stochastic effects)
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Igsulviioufigamundnnis As Low As Reasonably Achievable (ALARA) [1]

JayUussuuenusgAdvia (Digital Radiography; DR) lat T SEUUe NS WU NeE 19
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siumaiudeyanndihedniidisunssnuilumediaelu lsmeruamesysal ssrinadeuliguiouds
Wneouiueeu w.A. 2568

Uszrnnsfitdlums@inen leun fuaeidineny 1-14 ¥ Adhiumssnuilulsmenunamesysaluaylisu
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Bt Aramsien f kVp A1 mAs A1 El wagen DI Wietiunduanuen ESAK Aeunyindeunyunsudu
NIRRT P P VRNl suvahHaArTsilUiauainsensaidviuimesnafines
ManATAlLMSENE S ENTIENALALVIL VT EN U UIEN
ToyaranldsunsmmaaeumugniesmeuthlUinnsidelUunsuaiAdisagd Tnedoyarly
Yoanguieg19llemesiceaifidmesann IiuA S Sevay Aede dnudeuunasgiu Argn uay
ANGNAR PMNyADIR AU (B) AdatiudnauAsuuanBmnased (0) uavAU3anm
$eATIRAE28 (ESAK) Suunmmniasanamnvisasen Temevisneadid Chi-square test dauamudiiussewing
ANUNTIENAUANAURSANE L (KVp) Anssuarasnenwsdmonan (mAs) waga1 ESAK Ans1einag
mnreianesdadusgnaine (Simple Linear Regression) I viumsesutiuddavneedan 0.05

HaMsAnw

msfneiiffadnfidismnsfnmiamn 106 918 Humends 56 919 Govay 52.8) uazine
e 50 578 (Fevas 47.2) fthednilngjeglutaeny 1-4 T s1uau 77 59 Gevar 72.6) evgiade 7.5 + 4.03
9 miineds 13.5 + 12.6 Alandy uasdlenumvumsteniade 113 + 4.2 wufms dmsumsfinesnis
e wuIEeURRENSIN (KVp) dewinfu 66.7 + 5.8 wavAnsTRaviaenenasRanal (mAs)
@8y 2.1 + 1.0 vusfiansuiu s Usinnsd (Exposure Index; El) flenads 377.9 + 249.0 AFiiU N
WasuuUasU3inasad (Deviation Index; D) fldiads —0.05 + 3.2 wagArUSnass@iagiae (ESAK) 3
ARAE 0.08 + 0.07 MGy fauandlumed 1

dasudeuaiildnnmsnienmisdentunmsinasgiu wui flhefesar 56.6 Senduiue
USanaussd (Exposure Index; EN) o uonyasnasgu (E1 <180 %30 >053) wauzdi fovay 43.4 ogluya
1MIFY

dmiuAdvivsdmadsuuanBinasad (Deviation Index; D) wuingihesesas 60.4 fid DI o)
uentsmsg I (DI <-2 %130 >2) uav3ouay 39.6 agluriunnsgiu

Lﬁam‘%amﬁauﬁm’%mm%ﬁﬁﬂaﬁﬂaa (Entrance Surface Air Kerma; ESAK) fuanUsunusadniaag
sesumAvesUsemelve (National Diagnostic Reference Levels; NDRLs) U w.¢. 2566 wuin fUiesauay
62.3 I8suUsnassdoglunamivanzay diwdnievay 37.7 flrUTinasdganinnasionsds laonguie
Tunasivinzauiinn ESAK e 0.04 + 0.02 mGy %mxﬁmjmﬁlﬁmmzﬁmﬁmmﬁa 0.14 + 0.07 MGy

e 1 Jayaniluuazdayamsdrenwssduanvasiiaein (n = 106)

daya WU 3ovaz Min Max Mean SD
SN 56 52.8
%8 50 a7.2
oy 14 T 77 726 1.0 14.0 75 4.03
5-9 ¢ 13 12.3
10-14 9 16 15.2
Yot 106 15 53.0 135 126
AIMUAUINTINBDN 106 6.0 24.0 11.3 4.2
ANAANS LW (kvp) 106 57.0 80.0 66.7 5.8
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a3197 1 dayanaluuazdoyanmsareninssdvanvasdUoedn (n = 106) ()

doya W Jewar  Min Max Mean SD

AINTEUANARALENYSEsONAT 106 1.0 5.4 2.1 1.0

(mAs)

AdylusUTINuTad (E1) 106 66.0 1344.0 3779 249.0

ARrHUNsWasuLUa 106 73 7.9 -0.05 3.2

Uuausad (OI)

AUTUNUTIENRE Y (ESAK) 106 0.02 0.37 0.08 0.07

W oS oU g UANUMLNEALYRIAIA BRUSTUS LS Ia (Bl) Aty nsiasuklasdsunased (D)
WarATUIINUSIENH LU (ESAK) mMUYIANNALINTINEN WU AINvauaal El kas DI ldunnsing

[

fueefivedAeneadi@ (p = 0.264 ua p = 0.183 MUEIAU) p819lSAAY AUINEELYBIAT ESAK
9 WURLIAT UFAEIUVDINTT

o v

wanAneiueg 19l ladAyn19adia (p < 0.001) IneUendamummnsisen <

lesulSinusdnmueangangn Govay 77.3) vausig Ui danuvumsien 9.1-15 Wuiluns uag
11nN77 15 WURWAS danduveInsiasuUsinausd@nluvanzaniiudu (5199 2)

A5199 2 MU UMIEUAMUUANZANVIAN TN U US IS 9d (E) autlusdnisiagundasusuna

396 (D) u,azﬂ%mm%'\iﬁﬁﬁ'scﬁ'ﬂw (ESAK) MUUNMUAMNRUINTIBN (N = 106)
AUNAUN El El DI DI ESAK ESAK
52990 (a1.) Tiwsnzau wangay  ldwanzau ANZEY Tdwunzau NN
n (%) n (%) n (%) n (%) n (%) n (%)
<9 29 (48.3) 25 (54.3) 28 (43.8) 26 (61.9) 3(7.5) 51 (77.3)
9.1-15 14 (23.3) 14 (30.4) 19 (29.7) 9 (21.4) 20 (50.0) 8(12.1)
>15 17 (28.3) 7(15.2) 17 (26.6) 7(16.7) 17 (42.5) 7 (10.6)
Chi-square 2.66 3.39 48.52
p-value 0.264 0.183 <0.001

HANNTIATIEYION0DEITIEURE I BERS AL AN TIsENT AN NFLTUSITsUInAUAT
kVp, mAs wag ESAK agafiiad1faymneadn (p < 0.001) (1157471 3) Ine ESAK flanudusiusiuainy
wumsaqaﬂawaﬂ (R? = 0.814) 39983178 kVp (R? = 0.505) WAz mAs (R? = 0.465) muamﬂuiﬂw 1
Faanwwaliunnuduius Fadunseesiusiianuiuanuuinssen wievaunswensali
anunsahludszandldlunisivuasmmaniiwesnisaiennisdventuftiednla

A15797 3 AMuFURLSsTINAUTUINSINEnAUAINI e sanAlAkaUS IS eET HgUae
Taen15As1zviannaedady (Simple Linear Regression)
fanusnnu fgun1sannoy R R2 B (95% Cl) p-value
kVp KVp = 54.378 + 1.016(@1UnumMs9en)  0.711 0505 1.016 (0.765-1.267)  <0.001
mAs mAs = 0.455 + 0.117(ANUnumsIen)  0.682 0.465 0.117 (0.086-0.148)  <0.001
ESAK (mGy) ESAK =-0.019 + 0.007(A3u%uMsMen)  0.902 0.814 0.007 (0.006-0.007)  <0.001
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