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Development and Acceptability of a Mobile-based Artificial Intelligence

Application for Congenital Syphilis Risk Assessment in Newborns

Jirawat Traikiatphum, M.D.
Division of Pediatrics, Somdetphraphutthaloetla Hospital

Abstract

Background and Objective research Congenital syphilis remains a significant public
health issue, with an increasing incidence in Thailand. Although the “Prevention and
Management of Mother-to-Child Transmission of Syphilis Guideline (2020)” provides Thai
standardized recommendations, newborn risk assessment remains complex and prone to
decision-making errors. This study aimed to design, develop and evaluate the effectiveness
and usability of “CS-Risk Al version 1.17, an artificial intelligence-assisted, rule-based mobile
clinical decision support application for congenital syphilis risk assessment in newborns.
Method A quasi-experimental one-group crossover study was conducted among 30
healthcare professionals (16 registered nurses and 14 medical interns) at Hua Hin Hospital.
Participants assessed simulated case scenarios using both conventional guideline-based and
CS-Risk Al approaches. Decision-making accuracy, assessment time, and System Usability
Scale (SUS) scores were compared within participants. Data were analyzed using the
Wilcoxon signed-rank test and paired t-test. Result Following the use of the application,
70.0% of participants demonstrated improved assessment accuracy. The median accuracy
scores significantly increased from 4 (IQR 4-5) to 5 (IQR 5-6) points (p = 0.004). The mean
assessment time was 6.38 + 2.44 minutes using the conventional approach versus 7.14 +
1.94 minutes using the application, showing no statistically significant difference (p = 0.107).
The mean SUS score was 90.33 + 9.35, exceeding the international benchmark of 68. All
participants scored above the benchmark, and 83.3% achieved scores above 80, indicating
excellent usability. Discussion and Recommendation CS-Risk Al version 1.1 significantly
enhances the accuracy of congenital syphilis risk assessment without adding a significant
time burden to clinical workflows. The application demonstrated excellent usability and high
user acceptance, highlighting its potential as an effective clinical decision support tool prior
to specialist referral for definitive management. Future studies should focus on real-world
clinical implementation, long-term clinical outcomes, and health economics evaluations to
support its integration into the national healthcare system.

Keywords : Congenital syphilis, Application, Artificial Intelligence, Newborn, Acceptability
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1. vieaduazimuineundiadu "CS-Risk Al version 1.1" vugunsalndoui Jaderlu
winnssuueundinduatuayunisdndulanisedtinuugiunginaei (Rule-based Clinical Decision
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Junsshwanudugiisuwazgsny
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s2udl 1: MITIaeuwIRALaNIIRUISaneSTiy (Conceptualization & Algorithm Design)
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walulad Joyguseing (Gemini A) thoeenuuudaneifiumdessu udrusuuddlag
A338119198991U UM VU TRIRTEINT Y

szEEil 2: NMINTIADUANLYNABILALNITNIUABUTEUU (Validation & Iteration)
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4.2 AuflumsiToidaimeasauuudugluyanaideaiu (Within-subject Cross-over Design)
lnglviusziiiuaniunisaldnaesauag 1 30 InesUluu A UssilumeuuiniaInggiuy
wae B Usedliumewaundndu CS-Risk Al version 1.1

seaedi 5: mﬁﬂﬁzLﬁumaﬁquéuazmﬁLﬂswﬁaaa (Evaluation & Statistical Analysis)

5.1 Useiflupguuuaugndewmnendin (Accuracy)  warduiannnumsilunisujufiau
(Time-to-decision) InglU3s Ui UsENIN "HUINNUINTFIVMUULAL" AU "N15ldeauLey
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5.2 Ussidiun1sseniunaganuenielunisldn ussuuriueiosdionnsgiuaina System
Usability Scale (SUS)
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n3AnwIASILiMLA Primary outcome fg anugnaeslunsUszidiundedlsndilaa
w1 (Decision-making Accuracy) wasiivium Secondary outcomes lun szaziandildly
A5UsEIEiU (Time to Assessment) WagSEAUANNANNITMINTITIIUVDITEUU (System Usability
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b < 0.05 AR -
1. anugneedlunisdndula (Decision-making Accuracy): dnausluguwuusosay (%)
LazadATNNIINITIBAIUUY U58F1ULAZTI521I19A0INEd (Median,  IQR)  uaz
WU UANUMANGANTENINSERFULUUME Wilcoxon Signed-Rank Test
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LazUSHUWIBUANNLANG1YD9 819 I8aTR Paired t-test
3. pwaunselun1sldaussuu (Usability):  3uasizvimzuuy SUS  wa@e (Mean, SD)
Wisuiflsufuinaeiunnsgiuanail 68 Azl waz AzuuLAY 80 Axuuu oefluseiud
e
MAElFsUmiwreUIINANENTIUINS NSNS s TIIN ISl sene unaTa il L]
15915348 RECHHHO006/2569 $uitfuses 20 fiuimu w..2569

NN
1. Yayavluvainguiaaeng

NguA70819luN15ANYIATIHUTENBUAIBYARINTNIINITUNNITIWIUNGEY 30 578
UsENauUMEngIuIaIBAINIINI 16 518 (Fegay 53.3) wazunndiiunuinueU1) 91w 14 519
(Soeaz 46.7)

2. namsussiliuaugnaaslunsangula

FowSsuifisuanugndeslunsdnauleluynainsauisaiuieunazndsnsldueundiaty
CS-Risk Al version 1.1 WuU11 ;:JLSiTﬂi'auﬁ’suimyjﬁma%uuuﬁﬁwé’ﬂ%’uaﬂwaLﬂﬁﬁu T 21 78 910
30 518 (Foway 70.0) IneiduneruiadsTn 11 519 (68.8% vesngumeuia) uazunngifiumuinuy
10 518 (71.4% vosnguunng) Fsatuvislundumeturaunsunvdifiumuvinue vued 5 10 (Govay
16.7) fuan1sUssdusingy uae 4 318 Gowag 13.3) finansusufiuanas Jaflothnanisuseiiumn
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Wisuiigunuudugluyanaifeniu (paired comparison) nuinIsldweundiatudieiiauniny

o w

gnaedlunisinduleegsilitdudAynieada (Wilcoxon signed-rank test, p = 0.004)

HIoNANTUINITNTYIBVRIATUUUIINATUUAN 6 AzWUL NUTIAzLLLTATSEgUTINTY
970 4 AzuuU (IQR 4-5; range 2-6) WU 5 AU (IQR 5-6; range 1-6) naan1shiuaundindy Ineg
Ainswalngianunsaviasuuulalugie 5-6 Azwuuradlduaundndu

3, nan1swSeuiieuszezianiildlunsussdu

NANISANEINUI izswnmﬁlﬂumsﬂszLﬁué’wummqmmgwma?{awhﬁ‘u 6.38 + 2.44
Wi vausfinisussdiulpsldueundindu CSRisk Al version 1.1 Maads 7.14 + 1.94 wifl
pgalsimulainuanuuanateegsiidediAnynieans (Paired t-test, P = 0.107)

e ANLISEIUYBITEEELIAT NUIITEEELIAULIIUANAIN median 5.74 w19l (IQR
4.71-7.39) \Ju 7.07 w1l (IQR 5.69-7.93) ndsnsldueundindu

4. wan1suszliuauiawalasianisldnuuaundadu

nan1suszliuanuianelavazanuiglunsldauveaneundintunigluuusyiy System
Usability Scale (SUS) wuin nusegnssyifiuaziuu SUS 1aewitfu 90.33 + 9.35 Azuuu degq
nnaTnasgIuaINaitvualin 68 Azuuuegtsialau axvouliiiuiueundia dullsziuaiy
flanelaoglunausifanniefiben WeduunszduazuuumunusinisuUana SUS wud gidrsamn
AUUTEEUAZLLY SUS LAUNMNLIAITFIU(-68 Azwuw) laell 25 518 (Feay 83.3) Ussiliuazuuy
A 80 Azwuy efiodnegluseAufiden

A swaulnglidaiauawuziauinsenisidanukeundindu lnesieauiiueundindud
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M1319 1. Aneadiavasdaya

Variable Mean * SD Median (IQR) Range P-value*

AUNABY (Accuracy; ATWUULAY 6)

- lelduumanasguLu LAY 4.27 + 0.91 4 (4-5) 2-6 0.004
(Standard)
- Weldnuleundiatu (App) 5.03 + 1.10 5 (5-6) 1-6

srgga N gusEiiu (Time; W1i)

- LﬁaﬁLmeammgmLmuLau 638 +2.44 | 574(4.71-7.39) | 2.56-13.30 0.107
(Standard)

- dleldeuseundiati (App) 714 £194 | 7.07(5.69-7.93) | 4.10-13.35
AZLUUNITYBUTUIZUU 90.33 + 9.35 | 91.25 (85.0-100.0) | 70.0-100.0

(SUS Score)




*Note: P-values were calculated using Paired t-test for Time and Wilcoxon signed-rank test

for Accuracy. Significant at p < 0.05.
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