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ORIGINAL ARTICLE

Prediction Model of Physician-diagnosed Asthma
among Children Aged 1-5 Years Presented with
Wheezing Episode in Uttaradit Hospital

Natthadol Porkaew, Aphitchaya Arunchaeng, Napat Vorapandisan
Medical Education Center, Uttaradit Hospital

ABSTRACT

Background: Wheezing is a common symptom in young children, particularly those under 5 years of
age, and is associated with the subsequent development of asthma - one of the most prevalent chronic
respiratory diseases in children worldwide. Diagnosing asthma before the age of 5 remains clinically
challenging. Data from Uttaradit Hospital indicate that respiratory diseases represent a major health
burden, with asthma ranking third among all respiratory conditions, underscoring the importance of
studying the relationship between early wheezing episodes and asthma diagnosis in children.
Objective: To develop a prediction model estimating the probability of receiving a physician diagnosed
asthma in children aged 1-5 years who present with wheezing episodes.

Methods: Children aged 1-5 years admitted to the pediatric ward of Uttaradit Hospital with a wheezing
episode between January 1, 2020, and July 31, 2025, were included. Those with a prior physician-
diagnosed asthma were excluded. Categorical and continuous variables were compared, and associations
between potential risk factors and asthma diagnosis were assessed using univariable and multivariable
logistic regression with backward elimination, applying a p-value threshold of 0.5. Odds ratios were
subsequently converted to log-odds coefficients for model development. Model performance was evaluated
across four domains: discrimination, calibration, internal validation, and clinical utility.

Results: The developed prediction model demonstrated moderate discriminative ability (AUROC 0.76;
bootstrap-corrected 0.73) with good calibration (O:E ratio = 1; calibration-in-the-large =~ 0). Internal
validation confirmed model stability with no evidence of overfitting. Decision curve analysis demonstrated
clinical utility beginning at a threshold probability of approximately 0.30.

Conclusions: The prediction model can satisfactorily classify and estimate the probability of physician-
diagnosed asthma in children, with predictions consistent with observed outcomes. Further studies in
larger and more diverse populations are warranted to confirm its accuracy and generalizability.
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ANl 2. Study flow of the study of the Association between wheezing episode and the prediction of physician-

diagnosed asthma among children aged 1-5 years in Uttaradit Hospital
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ms’mﬁ 1 Baseline characteristics. (n = 179)

Female 0(0)
Age (years), meanSD 0 (0)
Allergic rhinitis 3(1.7)
G6PD deficiency 2(1.1)
Thalassemia disease 2(1.1)
Atopy 14.(7.8)
Preterm labor 9 (5.0)
FH of asthma / AR 8 (4.5)
Nutrition status

Severe underweight 17 (9.4)

Moderate underweight

Mild underweight

Normal

Overweight

Obesity
Environmental exposure

Passive smoking 20 (11.1)

Air pollution 36 (20.1)

Keeping pets 25 (14.0)

26 (32.1) 35 (35.7) 30.638
3.3+1.0 2.7+1.1 <0.001
12 (15.4) 6(6.1) 0.049
5(6.3) 3(3.1) 0.469
4(5.1) 3(3.1) 0.702
17 (25.0) 10 (10.3) 0.018
10 (12.4) 11 (12.4) 1.000
26 (34.2) 19 (20.0) 0.054
0(0) 0(0) 0.075
1(0.6) 2(1.2)
9 (5.0) 10 (5.6)
44 (24.6) 64 (35.7)
14.(7.9) 6 (3.3)
8 (4.5) 4(2.2)
18 (25.7) 12 (13.5) 0.066
8(13.6) 8(9.5) 0.591
15 (23.08) 5(5.62) 0.003

SD: standard deviation; FH: family history; AR: allergic rhinitis; G6PD: glucose-6-phosphate dehydrogenase.

NAITIATIZALUY Univariable logistic regression
Hadviiduiusiunislasunisitdedelsadin leun o1y (cOR
1.84, 95% CI 1.36-2.50, p< 0.001), lsmilayayndniau
NDAUN (cOR 2.83, 95% CI 1.00-7.99, p = 0.049), N1
AW (COR 2.92, 95% CI 1.22-6.96, p = 0.016), Usziflsn
avselsagiiuwiluaseunis (cOR 2.17, 95% Cl 1.08-4.34,
o = 0.028), ns1asadnslutiu (cOR 5.66, 95% CI

1.83-17.55, p = 0.003) wagnsdudaniuyvd (cOR 2.34,
95% CI 1.03-5.29, p = 0.041) aghslsinu wdsUsumenis
ATIERUUY Multivariable logistic regression ‘W‘Udﬁmq
(MOR 1.76, 95% Cl 1.27-2.44, p = 0.001) uavnsiesdn’
aelutu (mOR 4.25, 95% Cl 1.26-14.33, p = 0.019) &4
AslanudniusAunsiasunTitadelsaiinegsiitodAgy
N19adA (M15197 2)
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151991 2 Univariable and multivariable logistic regression analysis.

Age 1.84 1.36-2.50
Allergic rhinitis 2.83 1.00-7.99
Atopy 292 1.22-6.96
Family history 2.17 1.08-4.34
Keeping pets 5.66 1.83-17.55
Passive smoking 2.34 1.03-5.29
G6PD deficiency 1.99 0.42-9.48

<0.001 1.76 1.27-2.44 0.001
0.049 2.34 0.75-7.27 0.142
0.016 212 0.76-5.87 0.150
0.028 1.51 0.70-3.29 0.296
0.003 4.25 1.26-14.33 0.019
0.041 1.61 0.62-4.15 0.325
0.386 2.86 0.53-15.56 0.224

cOR: crude odds ratio; Cl: confidence interval; mOR: multivariable odds ratio; G6PD: glucose-6-phosphate dehydrogenase.

a4 3 Log odds.

Age

Allergic rhinitis
Atopy

Family history
Keeping pets
Passive smoking
G6PD deficiency

cons

0.56 0.24-0.89 0.001
0.85 -0.28-1.98 0.142
0.75 -0.27-1.77 0.150
0.41 -0.36-1.19 0.296
1.45 0.23-2.66 0.019
0.48 -0.47-1.42 0.325
1.05 -0.64-2.75 0.224
-2.53 -3.61--1.44 <0.001

Cl: confidence interval; G6PD: glucose-6-phosphate dehydrogenase; cons: constant.

dvSumswauLuusanImsiiune Adudszans
INNTTIATIEALUU Multivariable logistic regression
gmjnunuanslugy log odds (M5eit 3) Taemuindudsi
fandudszandiau laun 918 (coefficient 0.56, p = 0.001)
LaENSIAesER s (coefficient 1.45,p = 0.019) %ﬂﬁdaué’ﬁm
Tunisasrsaunitsiuelsaiinluiin amsfiaind (con-
stant) YB4LUUTI@ABAVINAY —2.53 (p < 0.001) AUNITLTUEU
(linear combination) vasuudnassviuiglenanisidulsa
Faludiniléde Summation of log odds = (-2.527951) +

(0.5648594 x age) + (0.8501767 x AR) + (0.749569 x atopy)
+(0.414801 x family history of asthma or AR) + (1.447714
x keeping pets) + (0.475616 x passive smoking) +
(1.051881 x G6PD deficiency) il age {Husuusdeiilos
(continuous; Tunihel) wag AR, atopy, family history of
asthma or AR, keeping pet, passive smoking, G6PD de-
ficiency 1uduusngu (categorical; 11 0 = uidl, 1 = 1)
91niuen Linear combination axgniluuaniiuen odds
wazAwuanuhazduvesmsifulsaitaludnlaain Prob-
ability (%) = 100 x [odds / (1 + odds)]
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ms’mﬁ 4 Internal validation
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AUROC 0.760 (0.689, 0.832)
Slope 1.000 (0.631, 1.369)
O:E ratio 1.000

CITL 0.000 (-0.327, 0.327)

Bootstrap shrinkage NA-8

0.729 (0.662, 0.794)

0.753 (0.052, 1.096)

1.004 (0.832, 1.167)

-0.003 (-0.399, 0.415)
0.735

UROC: area under the receiver operating characteristic curve; CITL: calibration-in-the-large; O:E ratio: observed-to-expected

outcomes ratio; NA: not applicable.

N15UZIUAMINAILITOVDILUUIIADY D1NLEULAY
ROC (receiver operating characteristic curve; ROC curve)
1am1 AUROC = 0.7604 (95% CI 0.6892-0.8316) (J’l'lW‘ic/‘i 3)
nN15UsEIY calibration plot Wul1 A1 O:E ratio = 1.0,
CITL = 0.0, uag slope = 1.0 LANINNUGNFDILAZAINAT
vosmsviung TnsAivinuneldfiauaenndesiudeyaaie
fluwnliuin overfitting lusedusn wasiduldsnisviuneg
In&afiududnads (perfect prediction line) (AWl 4)
HANTUTEEUANNINRUUTIAB9AIETS bootstrapping 200
cycles WU wuusaesdinsiiuszansnmiiaenndaiu

apparent performance laga1 AUROC = 0.729 (95% Cl:
0.662-0.794), slope = 0.753 (95% Cl: 0.052-1.096), O:E
ratio = 1.004 (95% Cl: 0.832-1.167), CITL = -0.003 (95%
Cl: -0.399 §13 0.415), A1 bootstrap shrinkage WU 0.753
(3191 4) asvieudenisanaissnmuenuuiiaotuas
auN50AUEANSNNLAR LasNan1SIATIERIY Decision
curve analysis wansliiuinuuusiassiuneglentanisidu
Tsmitnluiindifmundu (Asthma score) a1aiiusslamima
AATN 7 threshold probability Uszunas 0.30

100+

0254

0.00 4

0.00 0.25

Araa under ROC curee = 0.7804

0.50
1 - specificiby

AW 3. Area under the receiver operating characteristic (AUROC) curve.

e280257

ISSN 2773-9589 (online)



HEALTH SCIENCE CLINICAL RESE|

1.0 o = 1.000 o
CITL = 0.000 |
Slope = 1.000 i
AUC = 0.760 v
4 0
0.8 07
o] 7
’)/
7
- e
- 0.6 .
“E-’ o {/ ------- Reference
] S o Groups
8 0.4 ,// """""" Smoother
& O
//4‘
/"'/"o
0.2 P
{Q'"
// o
@
//
00"
. | H I | [ T TN TV 11
I L T I 0
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
Expected

AWl 4. Calibration plot for predicted and observed probabilities of childhood asthma.
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) &
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i1 AUROC 0.760 Tu apparent performance Wag 0.729
Na4n19911 internal validation 98735 bootstrapping
dlaiauiaus AUROC Tu Asthma Predictive Index 529314
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0.64-0.74) uadg 0.62 (95% Cl 0.57, 0.66) AMUANU WU LUU
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