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Association between preeclamptic women and neonatal respiratory distress
Nunthida Lohawijarn

Department of Pediatrics, Pattani Hospital
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Abstract

Background: Neonatal respiratory distress (RD) is a common cause of admission to neonatal intensive care
units. The condition arises from both pulmonary and extrapulmonary abnormalities. Several factors
contributing to respiratory distress in newborns, including preeclamptic mothers. Pattani Hospital has a
relatively high incidence of preeclampsia and RD. However, the casual relationship between RD and
preeclampsia remains inconclusive.

Objective: To investigate the causal relationship between preeclampsia and RD.

Method: This study is a confirmative etiognostic research (risk factor) using a retrospective observational
sub-cohort sampling design at the Obstetrics and Gynecology and Pediatric Departments of Pattani Hospital.
The study included newborns with and without RD born to mothers with preeclampsia and mothers with
normal blood pressure, between January to June 2023. Data were collected from newborns delivered by
mothers with preeclampsia (index cohort) during the study period and randomly sample newborns delivered
by mothers with normal blood pressure (referent sub-cohort sampling) on the same dates as the index cohort
in the same database. Data were retrieved from patient medical records and the hospital’s Hos-Xp program.
Compared the risk factors for RD between the two cohorts using exact probability tests and t-tests. Analyzed
the causal pathways of the relationship using structural equation modeling (SEM).

Result: Among patients from both cohorts, there were 46 newborns with RD and 228 newborns without RD.
Factors potentially associated with RD in newborns, identified through SEM include: 1. Low birth weight,
LBW (<2,500 gm; OR=4.03; 95% CI; 1.78, 9.09), 2. Preterm (OR=2.49; 95% CI; 1.11, 5.56), and 3.
Gestational diabetes mellitus (GDM) (OR=3.00; 95% CI; 1.55, 5.79). The preeclamptic women increased the
risk by only 1.30 times and it was not statistically significant. Significant pathways were identified between
preeclampsia and preterm birth, preterm birth and LBW, and LBW and RD across three pathways, however,

GDM was not part of these pathways.
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Conclusion: Preeclampsia did not have a direct effect on the occurrence of neonatal respiratory distress,
however, it had an indirect effect through preterm birth, and low birth weight.

Keywords: Preeclampsia, Respiratory distress, Newborn, Admission
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AIUNINUDINTNUNHAUNA IDYAS 60.9 UlﬂiﬂﬂWiﬁﬂH"lﬂ'JfJ@@ﬂ"]ﬂﬁ)u (cannula, box) 39802 69.6 @IENG],?(

A 1 9 a Aaa g A
Lﬂﬁ@ﬂ“ﬁ?ﬂﬁwﬁlﬁ]i@ﬂaz 15.2 IgRINTDYAL 1.1 (ATNN1)

ms1ei 1 anvazvosnnzmeladiwinlumsn

aunnVeINIZHIEladIIN NI | Souaz
Respiratory distress syndrome (RDS) 7 15.2
Meconium aspiration syndrome (MAS) 1 2.2
Transient tachypnea of the newborn (TTNB) 9 19.6
Delayed transition 13 28.3
Pneumonia 4 8.7
Early onset neonatal sepsis 4 8.7
Hypoglycemia 9 19.6
Congenital anomalies 3 6.5
Omphalocele 1 2.2

v
a

A = ° o
’i$EJ$L?Ja”IVILﬁJNm?JZWWEJ“lﬂmUWﬂ ( G])"JTNQ )

At birth 28 60.9
1-6 15 32.6
>6 3 6.5
MITAN
Resuscitation at birth PPV 10 21.7
Oxygen therapy (cannula, box) 32 69.6
HHFNC or nasal CPAP 11 23.9
Endotracheal Tube 7 15.2
WANIITNYI
Discharge 268 97.8
Refer 3 1.1
Death 3 1.1

Data are n (%) for categorical variables PPV: Positive Pressure Ventilation HHFNC: Heated humidified high flow nasal

cannula CPAP: Continuous Positive Airway Pressure
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Foyana lveswnsar egmasvessainaeamsn RD uazmslanaiinlndifiesn fe 301
UAATIUNITAT preeclampsia AONITAINNNAU larialnAalseua 1:1 Taeliu15A1 severe preeclampsia

! . . .Y ' Y 1
WINNIINITAT mild preeclampsia WUNITAT preeclampsia I0UNE 73.9 Gluﬂqm/]ﬁﬂ RD 5080¢ 45.1 Gluﬂqu

Y
Minn1e191Und (p value <0.001) M50 RD AABADINUITANNIZIVINNUIMLAINTTAFINNNITNNIE T
Un@ (M350 RD $eway 28.3 msnvieladndfesas 12.7, p value 0.013) 1130 RD Aaaa1nunsai 193y

11311 81 steroids 1A 81 Magnesium sulfate noUAABAZINIIMINMI8lalnA (131992)

M3199 2 ANHAUTNAALNUDINITA

ANy Respiratory distress | Non respiratory distress | p value
(n=46) (n=228)
dnu | Jeway ERTTRIY! Souaz
91¢ (1)), mean (+SD) 30.0 (£6.0) 30.4 (£6.4) 0.728
<20 2 4.4 7 3.1 0.801
20-35 35 76.0 170 74.5
>35 9 19.6 51 22.4
BMI (kg/m?), mean (£SD) 29.7 (+5.8) 29.3 (+5.3) 0.648
<25 10 21.8 45 19.7 0.615
25-30 18 39.1 107 47.0
>30 18 39.1 76 333
ﬂﬁﬂﬁﬁ]ﬂuﬂﬁﬂ%ﬂuﬁﬂ 9 19.6 69 30.3 0.156
mssanssuda 5 10.9 9 4.0 0.066
AU
a0 40 87.0 212 93.0 0.228
NG 6 13.0 16 7.0
ﬂﬁr}hﬂﬂiiﬁ (5‘1’11‘!’3‘14?]%0), mean (+SD) 8.6 (£4.0) 10.0 (*+3.7) 0.023
Early 32 69.5 160 70.1 0.499
Late 12 26.1 64 28.1
No ANC (antenatal care) 2 4.4 4 1.8
AMzANNAU latia (hypertension status)
No hypertension 12 26.1 125 54.9 <0.001
Mild preeclampsia 3 6.5 32 14.0

v o ' s a o a
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ANy Respiratory distress | Non respiratory distress | p value
(n=46) (n=228)
1wy | Zesaz uu Souay
Severe preeclampsia 31 67.4 71 31.1
NNZWIYU (DM or GDM) 13 28.3 29 12.7 0.013
Tsa'lnsoud 0 0 6 2.6 0.594
Tsariala 0 0 1 22 0.168
Tsavioutia 2 4.4 2 0.9 0.132
NMLTA 4 8.7 20 8.8 1.000
AMzANDANDUAADA 1 2.2 5 2.2 1.000
— —

amMziaiudleuiim 1 22 0 0 0.168
amnzihasnies 1 2.2 1 0.4 0.308
mazﬁmémm 1 2.2 2 0.9 0.425
amzmsnsyauTadluasss 3 6.5 0 0 0.004
mazqdﬁlmﬁ"’ﬁmﬁu 5 10.9 9 4.0 0.066
amzihasuanfeuMsSUAsIANINNT 18 $2Tu 1 22 8 3.5 1.000
m3ldel§dug 10 21.7 21 9.2 0.021
M3 14 steroids 24 522 19 8.3 <0.001
M3 'lden magnesium sulfate 29 63.0 70 30.7 <0.001
maniifuduaiuh 2 44 9 4.0 1.000
A5mMsInaen
Normal delivery 16 34.8 111 48.7 0.194
Cesarean section 30 65.2 110 48.3
Vacuum extraction 0 0 6 2.6
Breech assisted 0 0 1 0.4

Data are n (%) for categorical variables p value calculated by Exact probability test for categorical data and

t-test for continuous data BMI:body mass index DM: Diabetes Mellitus GDM: Gestational Diabetes Mellitus
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o 1 { [ 1 1 o J
mﬂuﬁaﬂﬂllﬂﬂlﬂﬂﬂ']ﬁﬂ WWﬁﬂiuﬂqu“ﬁﬁﬂWﬂZ RD UdAeIUUDINITAADANDUMINUA (f)']falﬂﬁﬁﬂ <37
o J. ¥ v o 9 ¥ @ [ 1 oA a 1 =
ﬁﬂﬂTﬁ) HAZNIZUINUNAIUDY (UIHUN < 2,500 NTN, LBW) t:jfﬁﬂ')?ﬂ@ﬂﬂﬁ?ﬂal%ﬂﬂﬁ Iﬂﬂ‘ﬂ'lﬁﬂﬂﬁ]ll RD Y

4 { o L4 ¥ @ { o o 1 {
mqmimaﬁ& 35 Ut wazivinUsNAasARaY 2,291.5 NN ASUUU APGAR ﬂWﬁ!ijEJﬂ'J"I 7 AzuUU N

= 9 1 A
1 A 5 UIN NUIDIAS 8.7 IﬂﬂW‘ULﬂWWziuﬂﬁjNﬂﬁﬂ RD (9159N3)

M15199 3 AANAUTNNAAUNVDINIGA

anyae Respiratory distress | Non respiratory distress | p value
(n=46) (n=228)
dwau | Fewaz | S Soaay
INABY 19 41.3 117 513 0.258
91gA559 (F1/A11) (mean +SD) 35.0 (#3.7) 38.4 (+1.8) | <0.001
<37 28 60.9 28 12.3 <0.001
=37 18 39.1 200 87.7

WNUNUINAADA (NTN) (mean £SD) | 2,291.5 | (£817.0) | 3,054.9 (+470.4) <0.001

<2,500 28 60.9 22 9.7 <0.001

= 2,500 18 39.1 206 90.3

APGAR score A1 U0

=7 42 91.3 228 100 0.001

<7 4 8.7 0 0.0

APGAR score 91 5 410

=7 42 91.3 228 100 0.001

<7 4 8.7 0 0.0

Data are n (%) for categorical variables p value calculated by Exact probability test for categorical data

and t-test for continuous data BW: birth weight

dewdnyuziomazidluiadeniildifne RD lumsnundins i susu :naunsiiuie ta
@NN1T structural equation model WU aseRdanlitiod 1Ay n19ana lann 1. LBW (OR=4.03; 95% CI;
1.78,9.09) 2. Preterm (OR=2.49; 95% CI; 1.11, 5.56) tiag 3. GDM (OR=3.00; 95% CI; 1.55, 5.79) a1

preeclampsia THM15AUNNANWTITUN1510A RD Tun1sniies 1.30 111 910 AuROC contribution N1611

v o ' s a o a
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[ ' v Y
wag luthieddynieada ualomuilads LBW preterm GDM f1 AuROC 1induod19lisdagynedna

(M399 4, 5) (FUN 1)

d' v Aa 1 o A A = @ @ a 4
13190 4 ﬂ%%fmuwa@]@ﬂ133w161%a1u1ﬂ1um13mmwmﬁmmazmuﬂmazwnmuﬂﬁmﬂmﬁamﬁzw

v
HUUVUNDY (stepwise)

ANy Significant from Significant from stepwise
univariable
OR p value OR | 95%CI p value

mazmssﬁﬂuﬁy 1.26 0.674 | 1.3 0.63, 0.476
2.65

N1IWINIU (DM or GDM) 3.76 <0.001 | 3.0 1.55, 0.001
5.79

azmsnnsydy Tasluasss 1.71 0.454

M3 ldengFiue 1.64 0.248

M3 1901 steroids 1.75 0.248

M3 laen magnesium sulfate 0.99 0.985

SARDANDUNIHUA 1.54 0.407 | 2.49 1.11, 0.026
5.56

shminusninates (<2,500 n3) 3.61 0.005 | 4.03 | 1.78, 0.001
9.09

AMZUIADBNFIAULINAADA (APGAR score

<7)

i1 wdt 2.1 0.234

fi 5t 2.1 0.234

Stepwise for multivariate analysis. DM: Diabetes Mellitus GDM: Gestational Diabetes Mellitus

'
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Table 5 Wssunouifadeninaaennzisladuinlumsnlasdwunawnguiladeassntuny iy

A A o
1@egou uazilavsay

Impact on RD Preeclampsia only Other risks only Combined

OR (95%CI), p value | OR (95%CI), p value OR (95%CI), p value
MzasTaiiuiy 2.83(1.47,5.47),0.002 | - 1.3(0.63, 2.5), 0.476
NIV NU (DM - 3.11 (1.62, 5.98),0.001 | 3.0(1.5,5.79), 0.001
or GDM)
NIAADANDUMKUA | - 2.61(1.17,5.81),0.019 | 2.49 (1.11, 5. 56), 0.026
ﬁlmﬂjﬂu’imﬁﬂﬁ}@ﬂ - 4.26 (1.90, 9.57), 4.03 (1.78,9.09), 0.001
(<2,500n5) <0.001
AuROC (95%CI) 0.64 (0.57,0.71) 0.84 (0.78, 0.91) 0.85(0.78, 0.92)

Multiple Logistic Regression for multivariate analysis. DM: Diabetes Mellitus GDM: Gestational Diabetes

Mellitus

z
£0{ 4
go
[
7]
n
o1
=3
----------- Preeclampsia (0.6437)
————— DM, preterm & LBW (0.8468)
= Preeclampsia, DM, preterm & LBW (0.8526)
Ci T T T T T
0.00 0.25 0.75 1.00

0.50
1-Specificity
gﬂﬁ 1 Area under ROC curve U8\ preeclampsia, DM+preterm+low birth weight, Lag

Preeclampsia+DM-+preterm+low birth weight

o w

Glummzﬁﬁﬂmﬂtywuﬁlu pathway FEHIN preeclampsia 1 preterm, preterm AU LBW uag LBW
AU RD 914 3 pathways Tag preeclampsia WHANNITIIADNTING preterm 1.26 M1 (OR=1.26; 95% CI; 1.15,
1.38) 4@ preterm (WNANITEINDNTINA LBW 1.74 111 (OR=1.74; 95% CI; 1.58, 1.91) (113137 6) (31U

2)
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aNuduussznIaMzassatuns lunsawazanzeladinlumsnusnina 13



Y I a 1 ° ¥ v W 1 o
ﬂ151\1ﬁ 6: HAVDINIZATINYUNY MTAADANDUMNUA L!,a31’]']5ﬂl!'lﬂuﬂﬂ']ﬁjﬂﬂﬂﬂﬂ'l'lgﬁ'lﬂalﬂa'I‘U'lﬂ

a o v Jda
IﬂfJ‘Wiﬂiil!W]'lm’gf)uTl'lxiﬂ’ﬂiJﬁlJWH‘ﬁL"]NﬁMWﬂ

Path endpoint Path determinant Odds ratio | 95%CI p value
amzmgladgin
shminusnifiades | 4.03 1.78,9.09 | 0.001
MINADANOUMKUA | 2.49 1.11,5.56 | 0.026
AEATIAEIUTY 1.30 0.63,2.65 | 0.476
ATV INU 3.00 1.55,5.79 | 0.001
miinusnidaios
MInaeAnoumMviua | 1.74 1.58,1.91 | <0.001
AEATIAEIUTY 1.08 0.99, 1.16 | 0.050
MInaeAndUMIYIHA
AMEATIAUNY 1.26 1.15, 1.38 | <0.001

Structural Equation Modeling (SEM) for multivariate analysis.

Preeclampsia - preterm - low birth weight - respiratory distress
mediation pathway

OR=1.30
p=0.476
Pmcla@— Respiratory
distress
OR=1.26 OR=2.49
P<0.001 p=0.026
| PretE—
OR=1.08 OR=3.00
p=0.050 p=0.001
OR=1.73
P<0.001
Low OR=4.03

birth weight p=0.001 DM or GDM I

4 a J I3 a 1 o ¥ o a
ﬁﬂ‘ﬁ 2 Lﬁ'uvmmmmmmmazmsmﬂuwy NITANDANBDUNINURA ‘L!”I‘Viuﬂuiﬂlﬂﬂﬁ}’ﬂfl uasmazma%
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doandoenuna lnn1anesassinerianzassnidunysiilvina uteroplacental insufficiency dana I
~ A Aa 9 I = 1 o 1 Y ~ ¥ v o 9
manimaniyay Ias luassn IUGR) uazl lomanaeanoumvua dinalimsniihmindtiosuay
d' 1 a 49! d' =1 [ = Y [ [ a d' U .
[@eaaon13ina RD u1nvu WenfSeufeunumsanululdniunazanigomIn1Anuan preeclampsia
I v A [ a A %’ v Y o < Y
Hutidudesnsnismna RDS Tagmniz lumsndiiminitesuin (<1,500 N3y) 1agN13n01gAIinlos
1 ] P a 9 = dyd' Y o a g o 9
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RD 91N¥a108 116 19U TTNB, delayed transition, pneumonia 1% hypoglycemia F40We15 A 1ilAUANA1S

(%

N
= g‘/ l-ﬂyﬁl 1 . I [ d' [ [ a =
MIANEIATIHEINUIN preeclampsia 11UV NTINAADNTINA preterm g LBW Tumsnivaie
= ~ [ . I v A 1 a 15-17 = ~ a 1 1
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Abstract

Background: Neonatal hypoglycemia is a common problem, especially in at-risk neonates. An innovative
prevention protocol adding 40% oral dextrose gel, prepared by hospital pharmacies, was implemented to
reduce the incidence of hypoglycemia.

Objectives: To determine the incidence of hypoglycemia at 1 hour of life in asymptomatic high-risk neonates
receiving 40% oral dextrose gel according to the prevention protocol, identify factors associated with
prevention failure, and compare the incidence of hypoglycemia before and after implementation of the oral
dextrose gel protocol.

Methods: A prospective cohort study was conducted between April and December 2023, including 342 at-risk
neonates with gestational age = 35 weeks who received 40% oral dextrose gel after birth together with early
feeding. The primary outcome was the incidence of hypoglycemia, and secondary outcomes were related
clinical outcomes. Results were compared with 418 historical at-risk neonates before implementation of the
oral dextrose gel protocol.

Results: Eleven at-risk neonates (3.2%) who received oral dextrose gel developed hypoglycemia, and four
neonates (1.2%) required intravenous glucose therapy. Maternal insulin use was identified as a factor
associated with prevention failure (p value 0.04). Compared with the historical control, the incidence of
hypoglycemia (12.7%) and the requirement for intravenous glucose (12%) decreased significantly (p value <
0.001).

Conclusion: The implementation of 40% oral dextrose gel reduced the incidence of hypoglycemia and the
requirement for intravenous glucose therapy. Maternal insulin use during pregnancy was the primary factor
associated with prevention failure.

Keywords: Neonatal hypoglycemia, Oral dextrose gel, At-risk neonates
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Glucose intravenous therapy 4(1.2)
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IUIU (J08aY) IUIU (F08aY)
N=11 N =331
Gestational age, wks (mean + SD) 37.6+1.1 382+1.0 0.08
Birth weight, g (mean + SD) 3,016.3 £746.6 2,993.6 £ 564.4 0.89
Maternal age, yrs (mean + SD) 345+£54 31.1£6.5 0.08
APGAR score at 5 min (median IQR) 10 (10,10) 10 (10,10) 1.00
Gender, Male 6 (54.5) 161 (48.6) 0.76
Dextrose gel dose, mg/kg (mean + SD) 232 +22.1 238.2+19.2 0.29
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anHUTMINAUN ) v ) v p value
1IN (Gosaz) 1IN (Gosaz)
N=11 N=2331
Birth weight < 2500 g 4(36.4) 99 (29.9) 0.74
Birth weight > 4000 g 1(9.1) 26 (7.9) 0.60
Maternal diabetes mellitus 8(72.7) 224 (67.7) 1.00
Maternal insulin use (N = 232) 7 (63.6) 103 (31.1) 0.04
Pregnancy induced hypertension 3(27.3) 60 (18.1) 0.43
Capillary blood glucose 1 h, mg/dL | 31.7+8.4 65.8+4.1 <0.001
(mean + SD)
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Dextrose gel period | Pre-dextrose gel period

ANHUTNMIAAHNUAZNAN TSN 11U Gowaz) 11U Goway) p value
N =342 N =418

Gestational age, wks (mean + SD) 382+1.0 382+1.3 0.97

Birth weight, g (mean + SD) 2,994.4 £ 569.8 3,032.8 £ 689.6 0.41

Gender, Male 167 (48.8) 208 (49.8) 0.82
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Dextrose gel period | Pre-dextrose gel period

anyazMInaNNIazHNaNIISNH 11U Gowaz) 11U Gowaz) p value
N =342 N =418

Maternal age, yrs (mean + SD) 31.2+64 30.9+6.4 0.47
Pregnancy induced hypertension 63 (18.4) 46 (11.0) 0.01
Birth weight < 2500 g 103 (30.1) 156 (37.3) 0.04
Birth weight > 4000 g 27(7.9) 59 (14.1) 0.01
Maternal diabetes mellitus 232 (67.8) 229 (54.7) <0.001
Maternal insulin use 110 (47.4) 97 (42.4) 0.30
Hypoglycemia 11(3.2) 53 (12.7) <0.001
Capillary blood glucose 1 h, 64.7+15.2 56.0£15.7 <0.001
mg/dL, (mean £ SD)
Glucose intravenous therapy 4(1.2) 50(12.0) <0.001
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Abstract

Background: The prevalence of substance use among pregnant women is rising, resulting in a range of
problems in newborns. Newborns who are exposed to substances often have withdrawal symptoms, which
have a negative impact on their physiological systems, requiring hospitalization and leading to higher medical
expenses. A study can provide medical practitioner with valuable insights for effectively monitoring, treating
affect newborns and reducing complications.

Objective: To analyze the clinical characteristics and identify complications in neonates born to mothers who
used methamphetamine during pregnancy.

Method: This retrospective study utilized hospital data to identify neonates who tested positive for
methamphetamine in urine between 2022 and 2025 were compared to neonates whose mothers did not use
methamphetamines during pregnancy. The study population and control group were matched based on
maternal age, educational level, occupation and antenatal care history.

Result: A total of 53 newborns were enrolled. Among them, 52.8% were male, 30.2% were born prematurely,
and 64.2% had low birth weight, the mean birth weight were 2,685.5 grams, length of hospital stay was
4.44+2.52 days. Methamphetamine exposure was also associated with symptoms of poor feeding 43.4%, sleep
disturbances 24.5% and hyperthermia 15.1%. Neonates from the methamphetamine exposed group had
significant higher rates of lower birth weight and length, need for oxygen supplement for neonatal
resuscitation, jaundice than those in the control group (p value <0.05).

Conclusion: Neonates born to mothers who used methamphetamine during pregnancy were associated with
low birth weight, need oxygen supplement for neonatal resuscitation, jaundice, poor feeding, sleep
disturbances, hyperthermia and extended hospital stay. Therefore general practitioners and pediatricians
should concern and closely monitor symptoms for early management.

Keywords: Neonate impact, Methamphetamine, Clinical characteritics
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Abstract

Background: Adolescent pregnancy remains a major global public health concern and has been reported to
lead to adverse maternal and neonatal outcomes.

Objective: To study perinatal outcomes, specifically preterm birth, low birth weight and birth asphyxia
between adolescent and adult pregnancies.

Methods: A retrospective cohort study utilized delivery records of women aged below 35 years who delivered
between January 1 and December 31, 2023. Participants were categorized as adolescent (<20 years) or adult
(20-34 years). Maternal and neonatal outcomes were compared. Multivariable logistic regression was
employed to identify independent factors associated with adverse neonatal outcomes.

Results: Among 4,338 singleton deliveries, 8.6% were adolescent mothers. Adolescent mothers were
significantly more likely to have inadequate antenatal care and demonstrated higher rates of complications,
including preterm labor pain, PPROM, chorioamnionitis, HIV, and syphilis. They also had a significantly
increased stillbirth rate compared to adults. Infants born to adolescents showed significantly higher incidences
of preterm birth, low birth weight (LBW), small for gestational age (SGA), birth asphyxia, neonatal jaundice,
and neonatal unit admission. After controlling for confounding factors, adolescent pregnancy remained

independently associated with all these adverse neonatal outcomes.
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Conclusions: Adolescent pregnancy is a critical and independent risk factor for multiple adverse perinatal
outcomes. The findings underscore the need for early ANC registration, targeted screening and treatment for
infectious diseases, and the implementation of confidential, adolescent-friendly reproductive health services to
significantly improve maternal and neonatal health in this vulnerable population.

Keyword: Adolescent pregnancy, Preterm, Low birth weight, Asphyxia
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ANIZININFOUTEHINIAINTIS
Pre-eclampsia 6(1.6) 104 (2.6) 0.16
Gestational DM 5(1.35) 274 (6.91) <0.001
Preterm labor pain (PLP) 53(14.3) 282 (7.1) <0.001
Preterm premature rupture of membrane
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IUGR 7 (1.9) 57 (1.4) 0.31
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ANHUZNIAAUD NHIU (3881A%) p value
(N=371) (N=3,967)
Fetal distress 20(5.4) 171 (4.3) 0.20
Urinary tract infection 6(1.6) 42 (1.1) 0.22
Placenta previa 1(0.3) 48 (1.2) 0.07
Chorioamnionitis 4(1.1) 9(0.2) 0.02
HELLP 2(0.5) 13 (0.3) 0.37
Abruptio placenta 1(0.3) 12 (0.3) 0.69
Tsn)szardaansm
Anemia 14 (3.8) 107 (2.7) 0.15
Hypothyroidism 0(0) 21(0.5) 0.15
Asthma 3(0.8) 21(0.5) 0.34
Obesity 28 (7.6) 373 (9.4) 0.14
Overt DM 2(0.5) 105 (2.7) 0.004
Heart disease 7 (1.9) 36 (0.9) 0.07
Hypertension 31(8.4) 475 (12.0) 0.02
Yo3yan13nava I5N13AAVA
Vaginal delivery 233 (62.8) 1,485 (37.4) <0.001
Caesarean section 123 (33.2) 2346 (59.1) <0.001
Forceps/ Vacuum extraction 13 (3.5) 131 (3.3) 0.76
Breech assist 2(0.5) 5(0.1) 0.12
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ANHAUSNIAAUN NIUIU (F080%) p value
(N=366) (N=3,954)

WaaNENMINA0A
919A539, 71JA1¥, mean (SD) 37.5(3.2) 38.0 (2.2) <0.001
Preterm 84 (23.0) 508 (12.9) <0.001
Perinatal death 5(1.4) 31(0.8) 0.23
Early neonatal death (<7 days) 0 (0) 18 (0.5) 0.40
Neonatal death (<28 days) 1(0.3) 23 (0.6) 0.38
NAENEAIHMINUINIAA
il 176 (47.4) 2041 (51.5) 0.008
FZLALVINTAADANDUNINUA

- Very preterm (<32 wk) 22 (26.2) 94 (18.5)

- Moderate preterm (32—33+6 wk) 15(17.8) 71 (14.0) <0.001

- Late preterm (34—36+6 wk) 47 (56.0) 343 (67.5)
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ANHUZNIAAUD NHIU (3880%) p value
(N=366) (N=3,954)
vhifnusnifia, g, mean (SD) 2,770 (643.0) 2,975 (550.9) <0.001
LBW (<2,500 g) 92 (24.8) 505 (12.7) <0.001
VLBW (<1,500 g) 22 (5.9) 94 (2.4) <0.001
Small for gestational age (SGA) 45(12.2) 329 (8.3) 0.01
APGAR at 1 min, median (IQR) 9(9,9) 9(9,9) 0.05
APGAR at 5 min, median (IQR) 10 (10,10) 10 (10,10) 0.004
Birth asphyxia (Apgar<7 at 5 min) 11 (3.0) 46 (1.2) 0.007
NICU admission 3(0.82) 33(0.83) 0.64
Neonatal unit admission 131 (35.79) 941 (23.8) <0.001
Neonatal hypoglycemia 15(4.1) 207 (5.2) 0.21
Neonatal Jaundice 68 (18.6) 568 (14.4) 0.02
Length of stay, median (IQR) 3(2,4) 3(2,4) 0.02
LEREl 4(1.1) 32(0.8) 0.54
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Outcomes Crude OR p value Adjusted OR | p value
(95%CI) (95%CI)
Birth asphyxia
2.6(1.4-5.1) 0.004 2.3(1.1-4.7) 0.02
(Apgar <7 at 5 min)
Stillbirth 4.2(1.5-11.7) | 0.007 2.5(0.5-11.6) | 0.24
Perinatal death 2.2(1.1-4.5) 0.04 1.1(0.4-3.2) 0.84
Neonatal death 0.47 (0.1-3.5) | 0.46 1.0 -
Preterm 2.0 (1.6-2.6) <0.001 1.9 (1.4-2.5) <0.001
LBW 2.3(1.8-2.9) <0.001 2.2(1.6-2.8) <0.001
VLBW 2.6(1.6-4.2) <0.001 2.2(1.3-3.9) <0.001
SGA 1.5(1.1-2.1) 0.01 1.7 (1.2-2.3) 0.003
NICU admission 1.0 (0.3-3.2) 0.98 0.4 (0.04-2.7) | 0.31
Neonatal unit admission 1.8(1.4-2.2) <0.001 1.7 (1.4-2.2) 0.001
Neonatal hyperbilirubinemia 1.4 (1.0-1.8) 0.03 1.3(1.0-1.8) 0.05
Neonatal hypoglycemia 0.8 (0.5-1.3) 0.35 0.8(0.4-1.4) 0.40
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Prevalence and factors associated with global developmental delay in preterm infants
at corrected age 6-24 months: A cross-sectional study at a high-risk newborn clinic
Janejira Euaputtajunya, Kanta Chiawchanwech, Worapoj Boonsitttiwaraporn, Thanisorn Pornprasit

Department of Pediatrics, Pranangklao Hospital

Abstract

Background: Advances in neonatal care have improved the survival of preterm infants; however, they remain
vulnerable to neurodevelopmental immaturity and brain injury, which may adversely affect long-term
developmental and learning outcomes.

Objectives: To determine the prevalence of global developmental delay among preterm infants aged 624
months at Pranangklao Hospital and to identify associated risk factors.

Methods: A cross-sectional study was conducted. Preterm infants aged 6—24 months who attended follow-up
at the high-risk newborn clinic, Pranangklao Hospital, between 1 January 2023 and 31 December 2024, were
assessed using the Denver II developmental screening tool by developmental-behavioral pediatricians.
Medical records were reviewed, and caregivers were interviewed using structured questionnaires to obtain
additional relevant clinical and demographic data.

Results: Thirty-two preterm infants were included in the study; 9 (28.1%) were identified as having global
developmental delay. Maternal antenatal corticosteroid exposure appeared to be associated with a protective
factor against global developmental delay (OR 0.098, 95% CI 0.015-0.646, p value 0.028).

Conclusion: Preterm infants were at increased risk of developmental delay and required regular systematic
developmental monitor. Maternal antenatal corticosteroid exposure appeared to be associated with a protective
factor against global developmental delay in preterm infants. These results emphasized the importance of
administering antenatal corticosteroids to mothers at risk of preterm birth in accordance with standard
treatment guidelines.

Keywords: Preterm infants, Prevalence, Global developmental delay, Neurodevelopmental outcomes, Denver

II screening, Antenatal corticosteroids, High-risk newborn clinic
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Introduction

A preterm infant is defined as an infant born before 37 completed weeks of gestation. Preterm birth
accounts for approximately 10 % of all live births worldwide. Compared with term infants, preterm infants
have higher rates of impairments in cognition, language, and motor function, approximately 17% , 8%, and
4%, respectively. :

According to the Department of Health,2 the preterm birth rate was 9.9% in Thailand and was slightly
lower than the average rate of 13.3% reported among countries with comparable gross national income per
capita. Advances in neonatal care have substantially improved the survival of preterm infants. However, due
to neurological immaturity and vulnerability to brain injury, preterm infants remain at risk for long-term
neurodevelopmental and learning difficulties, which may subsequently lead to behavioral problems and poorer
educational outcomes. Therefore, identifying factors associated with developmental outcomes in this
population is of considerable importance.

Global developmental delay (GDD) is multifactorial and may result from incomplete neurological
maturation in preterm infants. Perinatal and neonatal complications, such as infection and intraventricular
hemorrhage, contribute significantly to adverse neurodevelopmental outcomes. * Infants born at lower
gestational ages, particularly those <32 weeks, those with very low birth weight, intraventricular hemorrhage,
or periventricular white matter injury, are at especially high risk.

Medical interventions have also been shown to influence neurodevelopmental outcomes. Antenatal
corticosteroid and magnesium sulfate administration, along with standard neonatal management including
indomethacin and caffeine therapy, have been associated with improved neurodevelopmental outcomes.

In addition to biological and medical factors, socioeconomic status and parental education play
crucial roles. Linsell et al. * reported that parental education level, particularly maternal education, was
significantly associated with developmental outcomes and school readiness among preterm infants aged 18—
21 months. Furthermore, long-term follow-up studies suggested that environmental and parental factors
exerted substantial influence on developmental trajectories into adulthood.

Despite growing knowledge, data regarding early childhood developmental outcomes among preterm
infants in developing countries remain limited. At Pranangklao Hospital, there has been no systematic
collection or analysis of early developmental data among preterm infants. Moreover, national clinical practice

guidelines for the management of preterm labor and developmental follow-up in Thailand are largely based on
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those from high-income countries, which may differ in population characteristics, socioeconomic context, and
caregiving environments. Therefore, this study aimed to determine the prevalence of global developmental
delay and identify associated factors among preterm infants aged 6—24 months receiving care at Pranangklao

Hospital in a developing country.

Objectives
To determine the prevalence of global developmental delay (GDD) among preterm infants aged 624
months attending a high-risk newborn clinic at Pranangklao Hospital and to identify factors associated with

GDD in this population.

Methods

A cross-sectional study was conducted in preterm infants aged 6-24 months who attended at high-risk
newborn clinic at Pranangklao Hospital. Between January 1, 2023 and December 31, 2024. Data were
collected by medical record review and caregiver interviews. Biological parents or guardians were interviewed
using a structured questionnaire that had undergone pilot testing before implementation. The questionnaire
consisted of three sections: infant demographic information, maternal health information, and socioeconomic
and caregiving factors.

Neurodevelopmental screening was conducted between 6 and 24 months of corrected age using the
Denver Il developmental assessment tool. This instrument evaluates gross motor, fine motor, language, and
personal—social skills. These assessments were performed by developmental and behavioral pediatrician who
is certified in administering the Denver II at the National Institute for Child and Family Development
(NICFD).

This study was approved by the Human Research Ethics Committee of Pranangklao Hospital
(Approval No. EC45/2567; amended approval No. EC04/2568). Written informed consents were obtained

from all biological parents before data collection.
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Definitions

Global developmental delay (GDD) is defined as a significant delay in two or more developmental
domains in children younger than 5 years. These domains typically include gross motor, fine motor, speech
and language, cognitive development, social and personal development, and activities of daily living (adaptive
behavior). A delay is considered significant when performance is approximately 2 standard deviations (=2
SD) below the mean on standardized developmental assessments.

Developmental Quotient (DQ) is a standardized measure used to estimate a child’s developmental
level relative to their chronological or corrected age until 2 years old.

DQ = (Developmental Age + Chronological Age or Corrected Age) x 100

Developmental Age: the age level at which the child is functioning based on standardized
developmental assessments

Corrected age = Chronological age — Weeks (or months) born early 40 weeks

Interpretation

DQ = 85: Within normal range

DQ 70-84: Mild developmental delay/borderline

DQ < 70: Significant developmental delay

Sample study and calculation

Infants aged 624 months with a history of preterm birth, born between January 2023 and December
2024, were eligible for this study. They were excluded if they had congenital brain malformations, a diagnosis
of cerebral palsy according to European guidelines, chromosomal abnormalities or suspected genetic
syndromes, visual or hearing impairments, or were unable to attend follow-up visits at the high-risk newborn
Clinic, Pranangklao Hospital.

Sample size was calculated using the Yamane Formula. Based on the total number of eligible preterm
infants attending a high-risk newborn Clinic at Pranangklao Hospital during the study period

(N =200), The minimum required sample size was 134 participants.
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Statistical analytics

All statistical analyses were performed using JASP statistical software (Version 0.19.1, University of
Amsterdam, The Netherlands). A two-tailed p value of <0.05 was considered statistically significant.

Descriptive statistics were used to summarize participants’ baseline characteristics. Continuous
variables were presented as mean =+ standard deviation (SD) for normally distributed data and as median with
quartile range [Q1-Q3] for non-normally distributed data. Categorical variables were expressed as frequencies
and percentages. Normality of continuous data distribution was assessed using the Shapiro—Wilk test. For
univariate analysis, comparisons between two groups (global developmental delay vs. normal development)
were performed using the independent-samples t-test for normally distributed continuous variables and the
Mann—Whitney U test for non-normally distributed variables. Associations between categorical variables were
analyzed using Fisher’s exact test. Results were reported as odds ratios (ORs) with 95% confidence intervals
(CIs). Due to the relatively small sample size, exact methods were applied when appropriate to reduce

estimation bias.

Results

A total of 45 preterm infants were assessed for eligibility during the study period. Of these, 13
participants were excluded due to multiple anomalies (1 case), chromosomal abnormalities (7 cases),
blindness (1 case), and cerebral palsy (4 cases). Finally, 32 participants were enrolled in the study

(Figure 1).
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Assessed for enrollment

(n=45)

l

Participants screened

(n=32)

Participant excluded: 13
Multiple anomaly (1 case)

Chromosomal abnormality (7 cases)

Blindness/deafness (1 case)

Cerebral palsy (4 cases)

v

Survey and assessment screened

(n=32)

No missing data

Total included participants

(n=32)

Figure 1 Flow diagram

A total of 32 preterm infants admitted to the NICU between January 1, 2023, and December 31, 2024,
and subsequently followed at the high-risk newborn clinic at Pranangklao Hospital were included in the study.
Of these, 53.1% were male, and more than 90% were Thai. Median gestational age at birth was 31 weeks [Q1-
Q3: 29 — 35], and the median birth weight was 1,434 grams [Q1-Q3: 1047.50 - 1763.50]. The median length
of hospital stay was 47 days [Q1-Q3: 25.75 - 68.50]. Mechanical ventilation was required in 53.1 % of infants.
Neonatal complications included birth asphyxia 37.5%, respiratory distress syndrome (RDS) 75.0%, shock

31.3%, presumed neonatal sepsis 9 6 .9% , retinopathy of prematurity (ROP) 3 1 .3% , intraventricular
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hemorrhage (IVH) 28.1% , bronchopulmonary dysplasia (BPD) 59.3 %, and congenital pneumonia 40.6 %
(Table 1).

Table 1. General characteristics

Factor Number Percentage
Sex

Male 17 53.1
Nationality

Thai 30 93.8

Gestational age at birth

Median [Q1-Q3]: 31.00 [29.00 - 35.00], Min-Max: 25.00 - 36.00

< 28 weeks 3 9.4
28-32 weeks 18 56.3
33-36 weeks 11 34.4

APGAR at 1-min

Score <7 12 37.6
Fetal distress 7 21.9
Birth weight

Median [Q1-Q3]: 1434.00 [1047.50-1763.50], Min-Max: 700.00 - 2930.00

<1,000 g 6 18.8

1,000 - 1,499 ¢ 11 34.4

1,500 - 2,499 ¢ 11 34.4

=2,500¢g 4 12.5
Small for gestational age 9 28.1
Hospital length of stay
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Factor Number Percentage

Median [Q1-Q3]: 47.00 [25.75 - 68.50], Min-Max: 14.00 - 210.00

<30 days 10 31.3
> 30 days 22 68.8
NICU length of stay

Median [Q1 - Q3]: 17.50 [6.75 - 43.50], Min - Max: 0.00 - 107.00

<30 days 17 53.1

> 30 days 15 46.9

Neonatal resuscitation

NIPPV 30 93.8

Intubation 17 53.1

Neonatal complication

RDS 24 75.0
Shock 10 31.3
Presumed neonatal sepsis 31 96.9
ROP 10 31.3
IVH 9 28.1
BPD lung 19 59.4
Congenital pneumonia 13 40.6

Most mothers received antenatal care (90.6%). The median gestational age at the first antenatal visit
was 12 weeks (Q1-Q3: 7-17). Complications during pregnancy were observed in several cases. Gestational
diabetes mellitus or overt diabetes 28.1%, pregnancy-induced hypertension or preeclampsia 18.8%, infections

9.4%, and others 34.4%. For medication use during pregnancy, dexamethasone was the most frequently
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administered (59.4%), followed by other medications (56.3%), while magnesium sulfate was used in 12.5% of

cases (Table 2).

Table 2. Antenatal and maternal health

Factor Number Percentage

Antenatal care 29 90.6

First ANC (weeks)

Median [Q1-Q3]: 12.00 [7.00 - 17.00], Min-Max: 5.00 - 26.00

Complication during pregnancy

GDM/Overt DM 9 28.1
Pregnancy-induced hypertension/ 6 18.8
Preeclampsia

Infection 3 9.4
Others 11 344

Medication use

Magnesium sulfate 4 12.5
Dexamethasone 19 59.4
Others 18 56.3

Regarding parental and socioeconomic characteristics, both parents were mostly aged between 20-34
years old, with a high school education or lower, and the majority reported a monthly income of <20,000
baht. The mother was the primary caregiver in 53.1% of cases, followed by both parents (25.0%), and others
(21.9%). Most parents were living together. For developmental promotion and child-rearing, toys were used in
78.1% of cases, and 37.5% of caregivers reported using the DAIM screening tool. No Storytelling in 56.3% of
cases. No screen time 59.4%. Exclusive breastfeeding was reported in 31.3% of infants. Nearly all infants

received iron supplementation (96.9%), (Table 3).
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Table 3. Socioeconomic status and child-rearing

Factor Number Percentage

Maternal age

<20 5 15.6
20-34 16 50.0
=35 11 34.4

Maternal education

High school or lower 23 71.9
Vocational degree 3 9.4
Bachelor’s degree or higher 6 18.8

Maternal income (per month)

< 20,000 baht 28 87.5

> 20,000 baht 4 12.5

Paternal age

<20 2 6.7
20-34 22 73.3
=35 6 20.0

Paternal education

High school or lower 23 76.7
Vocational degree 4 13.3
Bachelor’s degree or higher 3 10.0

]
o A

3 1
80 U Lﬁ@‘m'ﬂ‘ﬁﬂiifﬂ Lasnme ’Jﬁﬁﬁq%ﬁl’)%ﬂ?ﬁ@]g 19 65 2N 1 uATIAL — WUIAN 2569



Factor Number Percentage

Paternal income (per month)

< 20,000 baht 27 90.0

> 20,000 baht 3 10.0

Main caregiver

Mother 17 53.1
Both parents 8 25.0
Other 7 21.9

Parent’s marital status

Living together 30 93.8

Development promotion

Toys 25 78.1
Using DAIM screening 12 37.5
Story telling

None 18 56.3
<3 days/week 9 28.1
=3 days/week 5 15.6

Screen time

none 19 59.4
<2 hours/day 10 31.3
=2 hours/day 1 3.1
Milk formula

Exclusive Breast Feeding 10 31.3

Micronutrient supplement

Iron supplement 31 96.9
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Thirteen (4 0.6 % ) participants had weight-for-age below the third percentile. Underweight status,
defined as a weight-for-height below -2 standard deviations from the WHO reference, was observed in 21.9%

of participants. Additionally, 18.8% were classified as having failure to thrive (Table 4).

Table 4. Growth parameter

Growth assessment Number Percentage
Weight for age (<percentile 3) 13 40.6
Weight for height (underweight) 7 21.9
Failure to thrive 6 18.8

The mean corrected age at the time of Denver II developmental screening was 8.75 months (SD +
4.70). The prevalence of global developmental delay (GDD) was 28.1%. Among infants with age-appropriate
development, the mean Developmental Quotient (DQ) scores were as follows (Table 5); gross motor 9 0.0
points; fine motor 1 0 0.0 points; language 100.0 points, and personal-social/adaptive 8 3.3 points. In
comparison, infants diagnosed with GDD had lower DQ scores across all domains; gross motor 76.3 points,

fine motor 75.0 points, language 72.2 points, and personal—social/adaptive 83.3 points.

Table 5. Developmental assessment

Developmental Quotient
Gross motor Fine motor Language Personal-social

All participants 86.1 90.0 87.50 83.3
(16.3) [79.5-100.0] [80.0-100.0] [73.8-87.2]

Normal (n=23) 90.0 100.0 100.0 83.3
(13.2) [90.0-105.6] [83.3-100.0] [75.0-95.8]

GDD (n=9) 76.3 75.0 72.2 83.3
(20.1) [66.7-77.8] [58.3-85.7] [69.2-85.7]
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Normality was assessed using the Shapiro—Wilk test. Data are presented as mean (SD) for normally

distributed variables and median [Q1-Q3] for non-normally distributed variables.

A comparison of factors associated with global developmental delay among preterm infants (Table 6)

showed that maternal antenatal corticosteroid administration (OR 0.098, 95%CI 0.015-0.646, p value 0.028)

was significantly associated with a lower likelihood of global developmental delay.

Table 6. Factors associated with global developmental delay

Factors Number | 95%CI OR p value

Child factor
Male 17 0.186-4.106  |0.873 1.000
Gestational age at birth < 32 weeks 21 0.707-17.734 |3.542 0.213
APGAR < 7 12 0.616-58.426 |6.000 0.187
Birth weight < 1,500 g 17 0.616-15.709 |3.111 0.243
SGA 9 0.133-3.748 |0.706 0.685
IVH 9 0.267-7.521 |1.417 0.685
Presumed neonatal sepsis 31 0.004-3.254 |0.121 0.281
RDS 24 0.199-7.673  |1.235 1.000
ROP 10 0.089-3.210 |0.536 0.681

Antenatal care and maternal health
Magnesium sulfate use 4 0.012-5.018 ]0.242 0.550
Antenatal corticosteroid use 19 0.015-0.646  |0.098 0.028%*
GDM/Overt DM 9 0.024-2.253  |0.232 0.371
PIH/preeclampsia 6 0.473-19.039 |3.000 0.329
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Factors Number | 95%CI OR p value

Infection 3 0.014-6.714 |0.311 0.540

Socioeconomic and child-rearing

Maternal education (= bachelor degree) 6 0.202-9.126  [1.357 1.000
Paternal education (2 bachelor degree) 3 0.017-8.086 |0.371 0.557
Maternal income (= 20,000 baht) 4 0.108-13.322 [1.200 1.000
Paternal income (= 20,000 baht) 3 0.048-8.252 [0.632 1.000
Mother is a main caregiver 25 0.160-6.592  [1.029 1.000
Story telling 14 0.045-1.540 |0.262 0.235
Screen time > 2 hr/day 11 0.250-7.896  |1.406 1.000

Growth assessment

Weight for age (<P3) 13 0.546-18.867 (3.208 0.249

Weight for height (Underweight) 7 0.442- 8.636 0.149
168.662

Failure to thrive 6 0.202-9.126  |1.357 1.000

*p value < 0.05 using Fisher’s exact test

** Statistics using Student t-test for normality continuous data, Mann-Whitney U test for non-normality
continuous data, Chi-square for nominal data.

*** For the Student’s t-test, the effect size is given by Cohen’s d. For the Mann-Whitney test, the effect size is

given by the rank biserial correlation.

Discussion

Preterm infants were at a higher risk of developing global developmental delay (GDD) than term-
born infants.” In this study, the prevalence of GDD among preterm infants followed at a High-Risk newborn
clinic of Pranangklao Hospital was 28.1%, which was comparable to rates reported in previous studies of

infants born at similar gestational ages. ® No cases of cerebral palsy were identified in this study.
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Developmental assessment using the Denver II demonstrated that infants in the GDD group had
Developmental Quotient (DQ) scores approximately 2 standard deviations below those of the normally
developing group across all domains. The mean differences in DQ scores were 13.7 points in gross motor,
25.0 points in fine motor, and 27.8 points in language, with no difference in the personal-social/adaptive
domains. The particularly large differences observed in the fine motor and language domains highlighted that
these children were likely to continue demonstrating global developmental delay as they grew older. Given
that language and higher-order fine motor abilities typically became more differentiated after the first year of
life, longitudinal follow-up might reveal clearer disparities in cognitive and learning outcomes.

However, interpretation should consider that the Denver II was a screening instrument rather than a
diagnostic gold standard, such as the Bayley Scales of Infant and Toddler Development or the Mullen Scales
of Early Learning. All participants in this study underwent comprehensive history-taking, physical
examination, and direct behavioral observation by a developmental-behavioral pediatrician. This rigorous
clinical assessment likely enhanced the validity and reliability of both the diagnosis of GDD’ and the
administration of the Denver II, thereby strengthening the overall accuracy of developmental outcome
measurement in this study.

Regarding associated factors, maternal administration of antenatal corticosteroids was the only
variable significantly associated with GDD in univariate analysis (OR 0.098, 95% CI 0.015-0.646, p value
0.028). Infants whose mothers received antenatal corticosteroids had lower odds of GDD compared with those
who did not. Antenatal corticosteroids were well established for promoting fetal lung maturation’ and
reducing respiratory morbidity in preterm infants.

Previous studies, including those by Gyamfi-Bannerman et al. ’_ had demonstrated that antenatal
corticosteroid exposure was not associated with adverse neurodevelopmental outcomes at long-term follow-
up, but did not show a clear direct neurodevelopmental benefit. Similarly, Wei JC, et al. 10 reported
associations between antenatal corticosteroid exposure and reduced rates of severe intraventricular
hemorrhage, cerebral palsy, and severe neurodevelopmental impairment in early childhood.

Although our findings appeared to suggest a protective association, this result should be interpreted
with caution. The sample size was small, and the analysis was limited to univariate comparisons without
adjustment for potential confounders. The markedly low odds ratio might reflect residual confounding by

factors such as gestational age at birth, birth weight, or severity of neonatal illness. Therefore, our findings did
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not establish a causal neuroprotective effect of antenatal corticosteroids but rather indicated a possible
association that warranted confirmation in larger, adequately powered studies using multivariable analysis.

In contrast, socioeconomic variables, including household income and parental education, were not
significantly associated with GDD in this study. This differs from prior studies, such as those by Patra et al. "
and de Jong et al., “which reported better developmental outcomes among preterm infants from families with
higher maternal education and income levels. A plausible explanation for this discrepancy was the limited
socioeconomic variability in our study population, as nearly 80% of participating families had come from a
disadvantaged background, and a small sample size. This homogeneity might have reduced the ability to
detect statistically significant differences in socioeconomic status and had limited power.

Other neonatal and perinatal factors previously reported to increase the risk of developmental delay,
such as lower gestational age, low birth weight, birth asphyxia, intraventricular hemorrhage, retinopathy of
prematurity, lack of breastfeeding, and malnutrition, were not significantly associated with GDD in this study.
This inconsistency with earlier reports might be attributable to the small sample size, limited statistical power,
and the relatively young corrected age of most infants at assessment, with the majority being under one year
of age. As developmental trajectories, particularly in language and fine motor, which are key domains used in
the diagnosis of GDD, become more distinct over time, continued longitudinal follow-up of this study

population is essential to better characterize long-term neurodevelopmental outcomes.

Strength and Limitation

To our knowledge, this was the first study conducted at Pranangklao Hospital to investigate factors
associated with global developmental delay and systematically collected developmental outcomes among
preterm infants admitted to the NICU.

A limitation of this study was its small sample size, which might have reduced the statistical power
and the ability to detect significant associations. Nevertheless, despite the limited number of participants,
maternal antenatal corticosteroid exposure appeared to be associated with a protective factor against global
developmental delay. A study with a larger sample size may provide sufficient statistical power and yield

clearer evidence regarding the outcomes in future research.
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Conclusion

Maternal antenatal corticosteroid exposure appeared to be associated with a protective factor against
global developmental delay. However, this finding should be interpreted cautiously due to the small sample
size and the absence of adjustment for potential confounding factors. Future studies with larger sample sizes
may provide clearer evidence regarding the outcomes.

Also, Long-term neurodevelopmental follow-up of preterm infants exposed to antenatal
corticosteroids would provide more robust evidence regarding developmental outcomes in this population.
Such data could help clarify the benefits and further inform the evidence base supporting corticosteroid
administration in mothers in line with established clinical guidelines.

In addition, the standardized protocols for long-term developmental screening and follow-up of
preterm infants are critically important. One study had recommended that developmental monitoring for this
high-risk population should continue until at least 2 years of age.l3 However, these guidelines were primarily
developed in high-income countries, and developmental follow-up of preterm infants beyond two years of age

may be more beneficial and necessary in developing countries.
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Prevalence of adverse childhood experiences and association with parenting styles among caregivers of
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Abstract

Background: Adverse childhood experiences (ACEs) are negative events occurring before age 18 that can
influence health, behavior, and interpersonal functioning into adulthood. These experiences may also shape
parenting styles. If caregivers with a history of ACEs display maladaptive parenting, their children may
similarly be exposed to adverse experiences, perpetuating an intergenerational cycle.

Objective: To determine the prevalence of ACEs among caregivers of children with behavioral problems
receiving care at the Queen Sirikit National Institute of Child Health, and to examine the association between
caregivers’ ACE scores and their parenting styles.

Method: A cross-sectional descriptive study was conducted involving 208 caregivers. Data were collected
using self-administered questionnaires. Descriptive statistics were used to determine the prevalence of ACEs.
Independent t-tests, one-way ANOVA and multiple logistic regression were applied to analyze the
associations between ACE scores and parenting styles.

Result: Among the 208 caregivers, 41 (19.7%) had ACE scores =4. The highest distribution was a score of 4
(11.2%), followed by scores of 5 (5.3%), 7 (1.9%), and 6 (1.4%). Caregivers without ACEs were significantly
more likely to use an authoritative parenting style (p value 0.009). In contrast, caregivers with ACEs were
more likely to adopt authoritarian (p value < 0.001) parenting styles.

Conclusion: The prevalence of significant ACE exposure among caregivers was 19.7%. Caregivers without
ACE histories were more likely to employ authoritative parenting, whereas those with ACEs tended to use
authoritarian or permissive parenting styles. These findings highlight the potential intergenerational influence
of childhood adversity on parenting practices.

Keywords: Adverse childhood experiences, Behavioral problems, Caregiver, Cross-sectional studies,

Parenting style
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o 1 a I
Tuaseunsa 0.66 Tasazusnazuuuluusazaiu 59 10 a1y Aatlunzuuy 099 10 AzuuY Tag
A = Yo A T A (X 1A A 1 A " W
AZUUUNGI HU1WD9 11T 1A ACEs 110N Ugadanziuudl ACEs ININNIUI 0Ny 4
A 1 @ dyd @ o Jdo ~ 9 ' A v o W
AZUUY HBINNUIAdAAsLUUNLANUFNHUTAUANUAI BAvRIR nAToI0g 1N TId1AY NI
aAal; A [ U Jd o a ‘]j g 7,11 a 57 llﬂd 619} a
ada” Uanudunusnumanadariiguamnaguamnnie™ guamaa® saulddsmsldmaanaa
g‘/ 1 I 17 dyo/ o v o a a A A d%l 5,8
nalunguanuazd v wennnildiduiusnumsinadyminganssuimuiu
' ~ a dy o 9y . . .
daun 4 npvlsedingluuumsiaesgyas el 514910 modified 32-items parenting style
o a A g}JQ a v 1
and dimensions questionnaire (PSDQ) in Thai version 32 10 TABUNNINAIDTNT AIVAANT FallA1A
[ 1 Y ) v Y
#0311 0.759 M31aoeguuue1 1914 (authoritative) AAF0IIY 0.742 MmsidesquunlFEnnIugw
) v Y 1 1
(authoritarian) A1AUFBIY 0.802 M31883QUUVMN 1Y (permissive) AT 0.666 11lawalay

A o ) v A a v < 1 v
W']ﬂglluulﬂaﬂiuﬂ’]ﬁ@uuﬁag@nu W']ﬂﬂ’]uslﬂﬂguuulﬂaEJZ:[Q?JLLH'JTH?J%%Lﬂugﬂllﬂﬂﬂ’ﬁlaﬂ«ﬂ@']u

9
Y

Y
o ¥ i) ¥ a o v A < ' aa Y
deyain laudns iz lagl4 T sunsy SPSS version 29 utlanarlluninisada Taolden
' Il Ao o o A 9 o Y aa a 1 A 1
anuuana1vedetiednyn 0.05 Jeyana lllFadaFmssauaaslugdunuvesdunde diu
= A 1w ¥ = v o ' Y 1=
WeuuunInsgIu niemisegu tazdosas WieuMenanuduwusszrielszaunisel i
L v a3 [ g J { a 4 9 aa
Yszaaaludodniuzduuumsaesg lasnfseuneuainas a1z laelsana independent t-test

o o = 9y J ) @ = 9 1 daf
dmisufeuiieudoya 2 nqu ez one-way ANOVA dmiuifSeuiisutdoya 3 nquaiu i

NaNSANH

'
a A 9 o v

=) Y Y A a Y = o
i]'lﬂﬂ'li!,ﬂ'ﬂellf]i&ljacluQﬂﬂﬂi@\ﬂlfl\‘llﬂﬂ’JEJVIiJﬂﬂJUW1ﬂWHWi]G]ﬂ5‘§3J‘ﬂ VITUNITINHINTDIUU
< 1 a ad ' v A o v A 1
t:fﬂlﬂ'lWLﬂﬂLLWQ%'l@iJﬁ'li'ﬁfu FEUINWIUN 1 DUBIWYU W.A. 2564 5\‘]'3‘1&1/] 30 IIBIYU WAL 2565 U]ﬁ}ﬂ@‘ll
o ] A wa I o < o Y 1w ] 1%
GI’JEJEJN‘VliJﬂmﬁiJ‘UG]@'IiJLﬂﬂ!"I/'Wlﬂ'l?iuﬂ 208 518 mwﬁjmg,a‘ﬂ’J‘lﬂllﬁjaﬂymmmﬂqumama mu’dmslu
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3197 1 Yoyana lvesnguiiediadinases (n=208)

i’fesﬁgaﬁugm NI Gewaz)
ACEs <4 ACEs >4

LW

¥ 32(15.4) 6(2.9)

N 135 (64.9) 35 (16.8)
21¢ (1)) mean:SD 38.7+8.9 37.748.3
aoUMNANTE

Tara/uennemvening 62 (29.8) 15 (7.2)

qusa 105 (50.5) 26 (12.5)
SZAUMIANHIGIA

Uszaudnm 20 (9.6) 3(1.4)

W BeUANY 96 (46.2) 8(3.8)

Py iedouniam 51 (24.5) 30 (14.4)
1IN

usthu 22 (10.6) 9(4.3)

SIRN! 51(24.5) 15 (7.2)

NTwMI/SgIamnanBeuey 14 (6.7) 1(0.5)

WHNNUBNFY 36 (17.3) 10 (4.8)

FINVAIUAWNYAING 44 (21.2) 6(2.9)
s lanainey (Un)

<10,000 37(17.8) 11(5.3)

10,000 — 20,000 85 (40.9) 22 (10.6)

>20,000 45 (21.6) 8(3.8)
Suuyaslunases (aw)

1 AU 61 (29.3) 14 (6.7)

2 AU 75 (36.1) 20 (9.6)

3 audulal 31 (14.9) 7(3.4)
Tsatlszdna

1 34 (16.3) 12 (5.8)

R M v g v o dw 2
ﬂqul[’]!ﬂéu'E')\ﬁJ53ﬁﬂﬂqimthW\ﬁ.]536\17’]1“381@ﬂllﬁgﬂjquﬁuwu‘ﬁﬂugﬂLluuﬂwalaﬂ\jﬂuﬁiq 95




%ﬂgﬁﬁﬂg]ﬂ U Gowaz)

Taid] 133 (63.9) 29 (13.9)
enfsulsemnlszan

Y 26 (12.5) 12 (5.8)

Taid] 141 (67.8) 29 (13.9)
msg‘uqﬁé

qu 3(1.4) 5(2.4)

lugu 164 (78.9) 36 (17.3)
msﬁuqﬂ

A 13(6.3) 3(1.4)

3it 154 (74.0) 38 (18.3)
M3lFmsianaa

it 0(0) 0(0)

Tai14 167 (80.3) 41(19.7)
JaméumgAnssameaynsiimfnm

5N &u (ADHD) 126 (60.6) 31(14.9)

Tsnmnsauuas Tsndodod (ADHD+ODD) 16 (7.7) 3(1.4)

masae_j”lajﬁa (hyperactivity) 20 (9.6) 4(1.9)

Tsndaded1u (ODD) 5(2.4) 1(0.5)

Ms309010¢ 1A (temper tantrum) 0(0) 2(1.0)

HAZINMIANEINUIINAMNYNVDINITIAA ACEs 30802 19.7 1OUINUIITIOAIU AIUNT
1 v
MIunTIu nuguuumsmyanssunaalaniniga (Gowaz 53.4) aMUNITAZIAENDATI g
v v
mineanineialunniga Gooaz 17.8) drudymineluasounsa wumsnardinluaseunsun

~ Y o =
V]q@ (50802 27.9) ﬂ\illﬁﬂ\iju@']ﬁ']\‘lﬂ 2

) ' o o { o A
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A a S 1R X v I
AN 2 ﬂ'J'nJG]éﬂ"’U@Qﬂ']jLﬂﬂﬂigﬁuﬂ']ﬁﬂlllqujjﬁgﬁ\‘]ﬂaluaﬂlﬂﬂ (n=208)

d (Y] o
UszaumsallunalszasaluSedn I (Gesaz)

flszaumsailinalszasnlududn (ACEs) 41(19.7)

NIMIUNIIN (abuse)

MIMIUNTIUNNIAT9 (emotional abuse) 111 (53.4)
NIMIUNTTUNNNY (physical abuse) 98 (47.1)
MIMFUNTTUNIUNA (sexual abuse) 8(3.8)

Msaztaanoniia (neglect)

MIAZIAINOANININTIA 1Y (emotional neglect) 37(17.8)

MIOLIAENDANINIINGY (physical neglect) 1(0.5)

ﬂq;mmaium aUA37 (household dysfunction)

m3l¥anuguusalunsouns (domestic violence) 50 (24.0)
s leasiandaluaseuns (household substance abuse) 24 (11.5)
T390 uATOUATI (mental illness in household) 15(7.2)
Msuean1ersered1aluaseuns (parental divorce) 58 (27.9)
anFnlunseuniafillse e nT sy (criminal member in 23 (11.1)
household)

Snulszaumsallinalszasaludendn median (IQR) 2(2)
0 43 (20.7)
1-3 124 (59.6)
4-7 41 (19.7)

1A X v
aaui 3 UuuumsiReaguesinases

Y & Y v E Y o
Yeyagluuumaassguedilnasesilszneudlenisiaeguesdilanged 3 Juuy wuddiu

=

9 ' < 9
Tnfigdunumsidesguosdilnasesuneilald Govaz 91.8) sesaswndumsidsaguuuaiule

g

4 H v
($owaz 6.7) uazwumiLﬁmggmumuqnﬁawq@ (Govaz 1.4)aaaaaluasnan 3

Y 12 ] v o du 2
ﬂ'J']N(’];ﬂsll@\ﬁ_]igﬁUﬂ’]imvhJ‘W\ﬁ_l5gﬁQﬂ1u38LﬂﬂL!a$ﬂ31Nﬁﬂwuﬁﬂllgﬂ!illllﬂ’]ﬁmﬂ\iﬂuﬂidl 97



v 9
m519h 3 gUuuuMsneIguesdinases (n=208)

gﬂnmunmémg NI (Gesaz)
mﬁggmgu‘umaﬂﬂd (authoritative parenting style) 191 (91.8)

N3 Léﬂﬂﬂllﬂﬂﬂ?ﬂﬂw (authoritarian parenting style) 3(1.4)

N9 L%EN@LL‘U‘UGH?J% (permissive parenting style) 14 (6.7)

v ~ v o d v Y o (Y] dw Y
aauil 4 anuduiussznedeyain luivglnuumsidasguesdinases

= v o ' 9 o o 2 9 ~ =
Anwinnudnwussznindoyana lliugduuumsidesguesdinaseslanf5ouiion

1 { a o Y aa | o [ 9 1
Aunay UA1 lnaldadd independent t-test A115UI/T8UINBUTOYA 2 NGY 1AL one-way ANOVA

4 v
dmsunSeuiioudoya 3 nguanly asluaisied 4

Y 9 o 1 (% ] Y
m319h 4 Joyan lveanquaredisdinases (n=208)

ASUUY
v Authoritative Authoritarian Permissive
Yoya
mean+SD mean+SD mean+SD
p value p value p value

01 (i)

20-29 3.84+0.58 0.544 2.17+0.61 0.026* 2.79+0.70 0.560

30-39 3.86+0.63 2.11+0.62 2.60+0.67

40-49 3.93+0.73 1.88+0.46 2.64+0.78

50+ 4.07+0.56 1.93+0.57 2.54+0.70

WE 3.94+0.67 0.700 2.09+0.51 0.461 2.82+0.79 0.078

N 3.89+0.65 2.0140.58 2.59+0.70
aaruNINaNIa

Tera 3.79+0.68 0.504 1.99+0.49 0.725 2.62+0.62 0.974

ause 3.93+0.63 2.02+0.58 2.64+0.77

HENNI/MET | 3.91+0.71 2.09+0.62 2.65+0.64

Y

IN
STAUMSANIGIgA

Uszoudnun | 3.97+0.64 0.108 1.81+0.51 0.084 2.51+0.64 0.757

98 TUHNT UNTIVTA LazANY

NsAMsNIINYIEAST 119 65
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ASHUY

v Authoritative Authoritarian Permissive
Yoya
mean+SD mean+SD mean+=SD
p value p value p value
WsOuANYY | 3.79+£0.69 2.08+0.58 2.64+0.69
YSanes 4.00+0.60 1.98+0.53 2.64+0.77
ganSyan | 4.110.53 2.26+0.70 2.78+0.78
A3
213N
usithu 3.84+0.67 | 0.288 2.10+0.59 0.738 2.85+0.82 | 0.081
$ud 3.8440.69 1.98+0.59 2.45+0.70
51N/ 4.23+0.49 2.16+0.59 2.8140.82
Jgramne/
INHeUY
WHNIY 3.87+0.66 2.02+0.53 2.67+0.67
L1ONBU
§ina/ 3.9440.63 2.00+0.57 2.67+0.65
INHAINT
sieldiaaon ()
<10,000 3.94+0.60 | 0.627 1.90£0.47 0.215 2.63£0.70 | 0.615
10,000 — 3.86+0.69 2.07+0.60 2.60+0.70
20,000
> 20,000 3.95+0.62 2.05+0.58 2.72+0.78
Mmnuyasiulonses (aw)
1 AU 4.06£0.50 | 0.025*% | 2.08+0.55 0.499 2.5640.67 | 0.390
2 AU 3.80+0.74 2.0140.62 2.64+0.75
3 auauli 3.82+0.64 1.95+0.46 2.76+0.74
Tsnilszdien
1l 401£0.60 | 0212 | 2.06+0.64 0.610 2.64+0.72 | 0.970
aisi 3.87+0.67 2.0140.55 2.63+0.72

oY 12 ] v o du 2
ﬂ'J']N(’];ﬂsll@\ﬁ_]igﬁUﬂ’]imvhJ‘W\ﬁ_l5gﬁQﬂ1u38LﬂﬂL!a$ﬂ31Nﬁﬂwuﬁﬂllgﬂ!illllﬂ’]ﬁmﬂ\iﬂuﬂidl
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AZIUY
%’aﬁy_a Authoritative Authoritarian Permissive
mean+SD mean+SD mean+SD
p value p value p value
enfsudssmulszén
1 4.04+0.61 0.132 2.04+0.66 0.850 2.58+0.78 | 0.626
Taid] 3.87+0.66 2.02+0.55 2.65+0.71
msguuﬁé
qu 3.85+0.73 | 0.811 2.69+0.76 0.001* | 3.50£0.83 | <0.00*
Taigu 3.90+0.65 2.00+0.55 2.60+0.69
mﬁﬁuqm
A 3.95+0.80 | 0.772 2.13+0.58 0.438 2.7340.73 | 0.605
3it 3.90+0.64 2.01+0.57 2.63+0.72
M3lFmsianaa
it 0 N/A 0 N/A 0 N/A
Tails 3.9020.65 2.02+0.57 2.64+0.72
Faym&umginssavesyasiisndInm
ADHD 3.94+0.68 | 0.379 2.01+0.58 0.724 2.6240.69 | 0.436
ADHD with | 3.75+0.61 2.100.46 2.88+0.72
ODD
Hyperactivity | 3.81+£0.53 2.01+0.59 2.61+0.85
ODD 4.03+0.46 1.97+0.66 2.37+0.82
Temper 3.25+0.49 2.54+0.65 3.00+0.57
tantrums

v o aa 1Y a o aa | ) [ J
* tiuddyneadanazd 0.05 33121 1ae1FadA independent t-test dnuniouiiondoya 2 nau

9

[ = 9 1 ds@}
1182 one-way ANOVA dmsuifSeuiioudoya 3 nquan'll

" Y d' 1 1 S A 9 d‘ dy 1 [ d‘
Wmmﬂﬂmmmgiumqmq 20-29 U mu,uﬂun1/1i]zLaEN@umuuumuaummwwmqau

1 H 4
(p value 0.026) finasosniiyaslutnaseuiios 1 au Juuar Tduez@esgyasuuueilalduinni

v o w

WodAyN1ana (p ValueO025)Lm‘”wﬂﬂﬂ’i’m‘ﬂﬁﬂﬂﬂd uur Ty

a

wﬂﬂmamuum 2 ﬂumu"lﬂame

100 TUEWT INNFITT azAME NynsITTaai 1 65 AU 1 unsian - Tuiau 2569



S£2
=
)
x=.
-
Lo
=)
Te
(@
o
-

2
=
-
<o
2
=)
3)

d‘ dy "9 d‘ 1
1/]%3Laﬂﬂﬂuﬂ’ill‘uUﬂ’J‘UﬂiJL!ﬁ3LLUUGﬂiﬂ%iﬂﬂﬂ’ﬂ@ﬂﬂﬂﬁ@\i“l/ﬂuqu

(p value 0.001 t1ag <0.001 AIUE1AY)

v d‘ v o d 1 TR J [V - - dq’ Y
@i 5 anudniuisznielssaumsalhiialszasalidadntuziuuunsdesguesdilonses
= [ o 4 1 9 [ dy Y
ANYIANUFNRUTIZNIN ACEs vouginaseanugluuunisidesguesdinasealae
= 1 A a s Y aa | ) [ = 9 1
nseumeuannas N3z Iagleada independent t-test AT uIf3sUNBUTDYA 2 NYU 1AL one-way

9 [ ~ 9 ' dy [ A
ANOVA dwmsunfSeuiivudeya 3 nquanll aaluaised s

a v o ' N 12 M v d w 2 )
M1IINN 5 ﬂ'g']llﬁll‘wu‘ﬁigW’)'NﬂigﬁﬂﬂWimUljJWQﬂjgﬁQﬂcluaﬂL@ﬂﬂﬂgﬂllUUﬂ'ﬁlaﬂQ@m@QEﬂﬂﬂiﬂq

ASUHY
Authoritative Authoritarian Permissive
ACEs
mean+SD mean+SD mean+SD
p value p value p value
1l 3.66+0.65 0.009% | 2.37+0.61 <0.001%* | 2.93+0.68 0.003*
Ety 3.96+0.64 1.94+0.53 2.56+0.71
NIINMIUNIIN
PMIMIUNITINNITIATD
1l 3.77+0.69 0.001* | 2.15+0.55 <0.001* | 2.79+0.69 0.001%*
g 4.05+0.58 1.88+0.56 2.46+0.71
NIIMIUNITINNNNEY
1l 3.80+0.69 0.033* | 2.20+0.60 <0.001%* | 2.80+0.74 0.001%*
Y 3.99+0.61 1.87+0.50 2.49+0.67
msmgmmsumama
1l 3.89+0.51 0.963 1.93+0.41 0.627 | 2.83+0.43 0.447
Y 3.90+0.66 2.03+0.58 2.63+0.73
msazm&mwﬁﬂ
mMaednle
X 3.64+0.56 0.007* | 2.03+0.50 0.968 | 2.59+0.71 0.665
Y 3.96+0.66 2.02+0.59 2.65+0.72
NNNNY

oY 1 N v g v o dw 1
'ﬂ’ﬂlﬂéﬂﬁu@\ﬁ_]53fﬁJﬂijllllWQﬂjgﬁ\‘iﬂ{lu’r]ﬂlﬂﬂllagﬂ311]ﬁllwu“ﬁﬂﬂgﬂuﬂﬂﬂqilﬁﬂ\‘l@juﬁj‘}]




AZUUY
Authoritative Authoritarian Permissive
ACEs
mean+SD mean+SD mean+SD
p value p value p value

X 3.63+£0 0.683 2.92+0 0.117 3.404+0 0.286

Jaid] 3.90+0.65 2.02+0.57 2.630.72
dammelunsoun’?
MIITANNTUNS

1l 3.64+0.63 0.001* | 2.33+0.64 <0.001* | 2.78+0.67 0.102

1aid 3.98+0.64 1.9340.51 2.59+0.73
msl¥astania

1l 3.8140.52 0479 | 2.38+0.64 0.001* | 2.93+0.75 0.030*

s 3.9140.67 1.98+0.55 2.60+0.71
Tsaannvlunseunsa

1l 3.75+0.61 0371 | 2.61+0.70 <0.001* | 3.19+0.64 0.002*

s 3.9140.66 1.98+0.54 2.590.71
MIUBNMTiTOTEN31

1l 3.89+0.71 0.883 | 2.01+0.53 0.885 | 2.72+0.67 0.288

1aid 3.90+0.63 2.03+0.59 2.600.74
snsnlunseundaiii/sz Taewannssu

1l 3.86+0.73 0.778 | 2.07+0.70 0.664 | 2.70+0.72 0.671

s 3.90+0.65 2.02+0.55 2.630.72

= aaa
*UUITAYNNADANTEAD

1 9
wungunasesn Ll ACEs uua Tdunezidesguasuuuenlalduinnidinases

[

v
=

a o an
0.05 AAT12H Iaa1¥aDaA independent t-test.

[

7 ACEs

[] A v o w aa A Y A = Y A dy
DYNUUITIAYNNADA (p value 0.009) “lummzmﬂﬂmamu ACEs NLLM’JIMIW]%%LEIENE]‘LJG]?LL‘]J‘]J

"9 d‘ = ] A v o W
AIUAY (p value <0.001) wazaule (p value 0.003) NWﬂﬂ?WEjﬂﬂﬂS’ﬂQV}lllliJ ACEs 881U UITIATYNI

an 4 a 4 1 {
a0d 1azi3n 512 HA8 multiple logistic regression WUI1§1UNATOIN

UYAIUVUAIVANBINNTBAAYNADA (p value <0.001)

a Y

A a ¢ Y, ' ) =
LDAUATITHHINATUATUA W”]J’J"II?J‘]Jﬂﬂi@QVIlI ACEs 7

=\

=) 9 A dy
3 ACEs Wuun T1uunazia

849

MWMIUNITUNNMLazIale U

Y A dy "9 A =)
uuﬂuumzmm@umlmumuqn (p value <0.001) ttaza 119 (p value 0.001) mﬂmmﬂﬂmmﬂm

102 FUINT UNTITA LazAUY

NsesNUIIYIEAS 119 65

'
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[ QQ

ACEs agnligdAn1ean mmﬁa LﬁfJ“I/IfJﬂ‘ﬂ\i Wﬂﬂﬂﬁﬂ\i“l/llluu ACEs ﬂTUﬂﬁﬂﬂﬂﬂ\‘iﬂNﬁmﬂl*ﬂ i\

o

uuﬂﬁ'uﬁ%zgﬁm@umgm‘uLm‘uLaﬂﬂﬁlfmmmmmmﬁ’ﬂﬁwﬁ’ﬂgmmnﬁ (p value 0.007) A1utlaym

E]

o 1 Y A 9 o v I A Y A dy
ﬂ?ﬂiuﬂﬁ@‘ﬂﬂﬁ?W‘U'ﬂ Ejﬂﬂﬂiamuﬂmummﬁcl%mmguuiﬂuﬂi’e‘)Uﬂ’iﬂuat’JLﬂﬂmmﬂuumzmmﬂ

A

T Y d' 9 [ (%
YATUUVAIAN (p value <0.001) WInnNFUnAsoen lilitTyrinmslsanugunsaluaseunsalude

[

< oA @ oo aa 9 A A ] a o a
@NOYNNVUUITIAUNINTOA Qﬂﬂﬂiaﬂ‘wJJﬂtUu?i1ﬂ1'§Gl‘lfﬁﬁL?{WﬁﬂGl,uﬂ’ifJ‘UﬂiDl,sziﬂﬁ)mﬂ%ﬁlu

g

@ v I AaA Y A 2 o w
ﬂj@llﬂi’Jclu’JﬂL@ﬂllllL!uQIUNﬂﬂglaﬂqﬂuﬁjll‘UUﬂ’JUﬂu (p value 0.001 L4812 <0.001 AIUAAL) LA

¥ o W

v 9 A 12 d o ' '
amle (p value 0.03 18 0.002) lﬂﬂﬂ'J'lE;I‘“lJﬂﬂiEN‘V]Ulilﬂﬂﬁ%ﬁ‘].lﬂ?ﬁﬂlﬂ\iﬂﬂTJ@ﬂN Hyan ‘V]Nﬁﬂ@]

a =
ansewansin
= v 9 =1 1 9 = 9 '

MNMIANYINDNHUNATOINAZLUY ACES score BE19UBY 1 AZLUY DITBEAE 80 Taglungu
Aa g ' 2 Ay Y Y aw 15 =
niazuuuaa 4 azuuuau il Biesaz 19.7 40ANd09NVINNITEVDY Lange Hazams” Aww
ACEs score ¥INNIUNIND 4 AzuuuogNIooaz 19.74 uauanaansanyilulszmelne vowsaion
pndauna, US¥iu sunsas’ ANuUa1Iugnues ACEs score WINATUAIND 4 AzuuY Hivaiovay
10.7 1NOUVIA7

Y A 1= = Y A dy ' "9 A ' =

Aunaseen il ACEs liuua TiuNvzi@desgyasuuuer l ldunnidinasesill ACEs og19d]

9 o

Y aa Ay A A =l ¥ A dy
Wod 1Ay n19ada (p value 0.009) TuvuzNhinaseanl ACEs Nuua THuNIL@eIQUYATUHVUAIVAY
(p value <0.001) uaza 141y (p value 0.003) mnmmﬂﬂmmﬂw ACEs 98 l1iad 1Ay n1aann 4
A9ANABINUNITANYIVEY Lo azAny' LAaLMISANYIVEY Rodriguez tazame'® FanuI1n1sina
4 1R L v & A @ v Jdo ’:9/ = dy
mgnsal il szaed ludaaniinnuduiusiugdunumsifesquuuniugy annan1sanyi
1 9 Y A a 1 9 1 = ~ =
WUIANNYNVDI ACEs Turilnasevesdieniiyriimiangdnssy Aeutnaganmsany1nnell

1 2 & = A= v o 1 o
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Abstract

Background: Iron deficiency anemia (IDA) affects the development of the central nervous system in
infants. Currently, a weekly oral iron supplementation program has been implemented to prevent anemia;
however, the prevalence of anemia among Thai infant remains high.

Objective: To compare the effectiveness of iron supplementation administered once weekly, twice
weekly, and once weekly combined with a nutrition program in preventing iron deficiency anemia among
infants.

Methods: This experimental study with a control group was conducted among infants aged 6 months who
attended well-baby clinics in Lom Sak District between May and November 2024. Participants were
randomly assigned into three groups, all receiving oral iron supplementation: (1) Control group: received
iron supplement once weekly (12.5 mg/week), (2) Experimental group 1: received iron supplement twice
weekly (25 mg/week), and (3) Experimental group 2: received iron supplement once weekly (12.5
mg/week) combined with a nutrition promotion program. The primary outcome was measured at 9
months. Data were analyzed using inferential statistics with One-way ANOVA and comparison of iron
deficiency prevalence was analyzed using the Chi-squared test

Results: At 9 months of age, a total of 96 infants completed the study (33 in the control group, 33 in
experimental group 1, and 30 in experimental group 2). There were no statistically significant differences
in the incidences of iron deficiency anemia between the two experimental groups and the control group.
The incidence of isolated iron deficiency was 15.2% in the control group, compared to 6.1% and 3.3% in
experimental groups 1 and 2, respectively. Both experimental groups demonstrated a statistically
significant reduction compared to the control group (p value < 0.05). The combined prevalence of iron
deficiency anemia and iron deficiency was 36.4% in the control group, 18.2% in experimental group 1,
and 10.0% in experimental group 2. The group that received iron supplementation once weekly combined
with the nutrition promotion program had significantly lower rates compared with the control group (p

value < 0.05).
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Conclusion: Weekly oral iron supplementation combined with a nutrition promotion program was more
effective in preventing iron deficiency and iron deficiency anemia among infants than weekly iron
supplementation alone.

Keywords: Iron deficiency, Anemia, Iron supplementation, Nutrition program
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CONSORT Flow Diagram: Iron Supplement Study

Control Group (n = 33)
Intervention Group 1 (n = 33)

Intervention Group 2 (n = 30)

Total Final Analysis (n = 96)

Control Group (n = 8)

Intervention Group 1 (n = 10)

Intervention Group 2 (n = 9)

MI19N 1 %ﬂyjﬁﬂWiﬂl!ﬁ%NWi@1

£L

~— CONSORT Flow
Diagram

gﬂﬁ 1 CONSORT flow diagram

Assessed for Eligibility

(n=135)
Excluded (n =12)

Randomized (n = 123)

Control Group (n = 41)

Intervention Group 1 (n = 43)

Intervention Group 2 (n = 39)

Yoya NANAILAN NANNARDA 1 NQuNAARI2 | ANOVA
v Goway) | 91w Geway) | 1wu Geway) test
n=33 n=33 n=30 p value
WA
‘Hiljxi 19 (57.6) 15 (45.5) 16 (53.3) 0.607
18R INUININA 38.1+0.8 38.5+0.8 38.8+0.7 0.002
vmiinusnida 3141.2+2652 | 2982.4+348.7 3020.6 + 352.6 0.122
Huy 0.057
UULNOE 1A 11 (33.3) 19 (57.6) 20 (66.7)
unuuazuuaaulag 17 (51.5) 13 (39.4) 8(26.7)
AMIUMIn
unaaudasdmsumsn 5(15.2) 3(9.0) 2 (6.6)
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Yoyya NANAILAN NANNAQADY 1 NguNAEEdI2 | ANOVA
v Goway) | v Geway) | 1wu Geway) test
n=33 n=33 n=30 p value
amzlafinoiavesmnsm 0.612
il 3(9.1) 2(6.1) 4(13.3)
Pty 30(90.9) 31(93.9) 26 (86.7)
ms3yAulnery ciaow
hineny 6 e 7.63+0.8 7.36+0.9 7.08 £ 0.9 0.050
ANE1I0Y 6 1ADU 65.6+ 10.1 67.8+5.1 65.4+3.4 0.351
AMIZINBUIM301 6 1ADY
ﬁmﬁ’nmwnmcﬁ&mge 0.371
AU 32(97) 27 (81.8) 26 (86.7)
HOW 1(3) 4 (12.1) 2(6.7)
WONNIN 0 (0) 0(0) 1(3.3)
Gudu 0(0) 2(6.1) 1(3.3)
M3syAulnelg 9 ihow
ﬁmﬁﬂmq 9 10U 8.6+ 1.0 8.39+0.9 8.11+1.1 0.203
ANE1I01Y 9 1ADU 70.2+10.9 721455 71.1+3.4 0.600
MZlarinnmsery 9 e 0.742
quaIu 29 (87.9) 31 (93.9) 26 (86.7)
WO 2(6.1) 2(6.1) 3(10)
HWONNIN 1) 0(0) 1(3.3)
Gudu 13) 0(0) 0 (0)

] I ] I .
#1118 1 mean = SD, **W U011 U median (IOR)

NaIMIINIne 1afin919u0au15A1: Het < 33% (lasuie 1 uag 3), Het < 32% (lasuna 2)

a J Y A a 1 v A a 1 Yy 9 <3 A
ﬁnﬂﬂ”li')mﬁW%WsU'ﬂﬂ;!avnQIaTWITVIEJ’] W‘]J’Nigﬂ‘ﬂﬁilljﬂallu (Hb) M NUINUUUDIUUALDA

{ < ' { 1 { i 1
1 (Het) tazifSunasmasveudamonanas (MCV) Tunqunaaosi 2 aundsganiingquaiuqguias

9 @ a

' { 1 <3 ] 1 v o a 1
ﬂquﬂﬂﬁ@ﬂ“ﬁ 1 @fl"l\ﬂﬁﬂ@TNlINWUﬂ?TNLL@]ﬂ@nﬂﬂﬂﬁﬁuﬂﬁTﬂﬂﬂnﬂﬁﬂ@] (p value > 0.05) (@]151\1ﬁ 2)
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d' 9 a A
M3 NN 2 megaiaﬁm‘ﬂm

Vo NANAILAN NANNAQRA 1 NNNAQDY 2 ANOVA test
n=33 n=33 n=30 p value
Het (%) 35.1+2.5 35.6+2.8 36.1+2.9 0.332
Hb (g/dL) 11.5+0.8 11.6+0.8 11.8+0.9 0.197
MCV (fl.) 70.8+7.0 69.4 +7.89 72.6 £ 6.4 0.263

(hemoglobin (Hb), hematocrit (Hct), mean corpuscular volume (MCV))

= = o < = Y ' .. . .
wamigﬂiﬂumﬂuimumﬁ]maﬂ mﬂizn’a‘umam ferritin, iron, TIBC i@ transferrin

[

saturation Y9413 IUNGUNAADIN 2 UAWINNNNNNGN T TiwuANULANA eI 1TTsd 1A

a0a (M3199 3)

d' a A a I~
M1319N 3 NﬁTm’W]’J“I/]EJﬂ‘lJﬂﬁ‘]Jﬁ%HJuﬂTJ%‘ﬁW!maﬂ

g

Yoya NQUAILAN | NQUNAARY1 | NGUNAARI2 |  ANOVA test
p value
Ferritin (ug/dL) 55.8 +38.7 3494299 | 54.07+293 0.147
Iron (pg/dL) 50.2£24.5 81.65 £ 62.1 66.9 £23.9 0.082
TIBC (pg/dL) 273.4 £36.714 298.2 £50.1 290.7 £35.1 0.188
Transferrin saturation (%) 18.5+93 26.7+17.4 23.17 8.1 0.144

Total iron binding capacity (TIBC), %Transferrin saturation = (serum iron/TIBC) x 100
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Vo NANAILAN NANNAGDI1 | NANNARDY 2
(Goaay) (Goaay) (Goaag) p value
Iron deficiency anemia 4(12.1) 4(12.1) 2(6.7) 0.72
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Yoyya NANAILAN NANNAGDI 1 | NANNARDY 2

(Gowaz) (Geuay) (Gesay) p value
Iron deficiency 8(15.2) 2(6.1) 1(3.3) 0.016
Iron deficiency anemia 12 (36.4) 6 (18.2) 3(10.0) 0.034
i8¢ Iron deficiency

Iron deficiency: serum ferritin < 12 ng/mL W30 transferrin saturation <16%

Iron deficiency anemia: Hb < 10.5 g/dL 3IUNV Iron deficiency
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M3190 5 Yadeniwanan1Izlafing1991nMSNATIANEZNIZTVIAT AN

Gillﬂya Univariable logistic regression
NQNNAGRN 1 p value NuNAGeI2 | p value
(MANAIVAN (MQNAIVAN
reference) reference)
INE 0.58 (0.15, 2.24) 0.432 1.05(0.29, 3.74) 0.94
N4
me’]ﬁﬁﬁ!!‘jmﬁﬂ 0.55(0.24, 1.3) 0.175 0.31(0.12, 0.79) 0.015
vmiiusnifa 1(1,1) 0.903 1(1,1) 0.719
TEV
UNLNBEIUAYD Reference 1 Reference 1
untsazuvaaulas 0.13 (0.02, 1.08) 0.059 0.44 (0.11, 1.85) 0.263
AMIUMIn
uugaulasdmiuman 0.73 (0.08, 6.93) 0.783 0.83(0.09,8.04) | 0.875
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si’iagn Univariable logistic regression
NANNAQADA 1 p value NguNAEd2 | p value
(MQNAIVAN (PuAIVAN
reference) reference)
96131R87
AMzTalN19v 31N 6 (0.87, 41.44) 0.069 13.71 (2.54, 0.002
74.04)
i
MssyAulnelg 6 1how
‘ﬁmﬂ’ﬂmq 6 1ADU 1.35(0.67,2.71) 0.396 1.22 (0.63,2.37) 0.546
AN1I01Y 6 1ADY 1(0.92,1.09) 0.988 1.03 (0.91, 1.16) 0.648
AMIZINFUIM301 6 1ADY 0.84 (0.45, 1.56) 0.571 1.06 (0.61, 1.86) 0.826
MssyAulnelg 9 Now
‘ﬁmﬂ’ﬂmq 9 1AoU 0.89 (0.46, 1.72) 0.725 0.84(0.45, 1.57) 0.590
A181IDY 9 Aou 1.01 (0.92, 1.11) 0.885 1(0.92, 1.09) 0.936
Mzlarnnsey 6 1o 0.79 (0.46, 1.35) 0.385 0.9 (0.55,1.5) 0.697
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Abstract

Background: Hemophilia is a genetic bleeding disorder that is characterized by easy bleeding and
difficulty stopping bleeding due to a lack of clotting factors. Controlling bleeding symptoms has led to the
development of treatments involving concentrated factors extracted from plasma to replace the missing
factor VIII or IX. This includes treatments for episodic bleeding and prophylaxis, which yield different
outcomes. Additionally, there are barriers affecting these treatments.

Objective: To evaluate treatment outcomes of clotting factor concentrate therapy and identify barriers to
hemophilia management in children.

Method: A retrospective study was conducted in patients aged from birth to 21 years who were diagnosed
between January 1, 2020, and December 31, 2022. Data record included sex, age, date of birth, date of
diagnosis, type of hemophilia, severity level, factor inhibitor level, type of treatment, age at the start of
prophylaxis treatment, frequency and dose of prophylaxis treatment, factor injector provider, annual
bleeding rate during episodic clotting factor concentrate and prophylaxis treatment, number of hospital
visits, annual bleeding rate after continuous prophylaxis treatment with a follow-up period of 1 year,
target joint and obstacles affecting hemophilia treatment. The data were analyzed using descriptive
statistics.

Results: Among 18 patients diagnosed with hemophilia at Khon Kaen Hospital, the median annual
bleeding rate after continuous prophylactic treatment was 0 episode/year and was 2 episodes/year for
episodic treatment. After 1 year of follow-up, patients who received continuous prophylactic treatment
showed a statistically significant reduction in annual bleeding rates (—p value < 0.002). The main barrier

to treatment in patients was the fear of needles by questionnaire.
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Conclusion: The annual bleeding rate after continuous prophylaxis treatment decreased significantly
compared to episodic treatment. Additionally, after 1 year follow up of continuous prophylaxis
treatment, the annual bleeding rate decreased significantly. The most common barrier to treatment in
patients was the fear of needles.

Keywords: Hemophilia, Prophylaxis treatment, Episodic treatment, Barriers
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Factors influencing the occurrence of long COVID syndrome in pediatric patients under
18 years of age treated at Thung Song Hospital, Nakhon Si Thammarat
Pimpat Manoonphol

Department of Pediatric, Thung Song Hospital
Received December 28, 2025 Revised March 27, 2026 Accepted March 30, 2026

Background: The COVID-19 pandemic, which began in late 2019, resulted in a massive number of
infections. A subset of patients experiences persistent symptoms following the acute infection phase,
defined as long COVID syndrome. These symptoms impact daily life physically and mentally. While
reports have emerged in adults, and subsequently in children, studies within the Thai context remain
limited.

Objective: To determine the incidence, clinical manifestations, and factors associated with long COVID
syndrome in pediatric patients under 1 8 years of age treated at Thung Song Hospital, Nakhon Si
Thammarat province.

Methods: A prospective cohort study involving 334 pediatric patients under 18 years old with confirmed
COVID-19 by RT-PCR, who were treated between January 1 and June 30, 2022. The diagnosis of long
COVID syndrome utilized the World Health Organization (WHO) definition. Associated factors were
analyzed using the Chi-square test, Uni and multivariate logistic regression analysis.

Results: The incidence of long COVID syndrome was 34.7% . The most common symptoms included
cough (27.5%), runny nose, nasal congestion, and sneezing (25.9%), and dyspnea (16.2%). Statistically
significant influential risk factors were low socioeconomic status (adjusted OR = 4.12, p value 0.008),
severe acute illness symptoms (adjusted OR = 5.97, p value 0.01), and hospitalization for more than one
day (adjusted OR = 8.99, p value 0.01). Conversely, receiving a complete COVID vaccination regimen
was found to reduce the risk (adjusted OR = 0.23, p value 0.005).

Conclusion: Long COVID syndrome had a high incidence in children. The main symptoms were
respiratory and psychological. Identified risk factors included the severity of acute illness and low
socioeconomic status. Symptom follow-up and the promotion of childhood vaccination were essential to
mitigate long-term effects.

Keywords: Long COVID syndrome, Pediatric patients, Risk factors, COVID-19 vaccine
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Abstract

Background: The coronavirus disease 2019 (COVID-19) has been found to present a wide range of
symptoms and severity in pediatric patients.

Objective: To study the respiratory symptoms in pediatric patients diagnosed with coronavirus disease
2019 (COVID-19) at Maharaj Nakhon Ratchasima Hospital.

Methods: A retrospective descriptive study, was conducted using the medical records of children aged
from 29 days to 15 years who were diagnosed with COVID-19 and were admitted to the pediatric ward at
Maharaj Nakhon Ratchasima Hospital, from January 1 2022, to June 30, 2022 (6 months).

Results: There were 174 participants enrolled, mostly under 5 years old with median age of 3 years and
50.6% were females. Preexisting comorbidities were found in 26.4% including obesity 10.3% and
immunocompromised/cancer 5.7%. The most common initial diagnosis was common cold (57.5%)
followed by pharyngitis (13.8%) and pneumonia (11.5%). Higher rates of pneumonia were found in
patients with comorbidities. Most (94.8%) were admitted to the cohort ward. The median length of stay
was 4 days. Most patients (89.1%) did not require oxygen supplementation. Respiratory supports were
required for 19 patients (10.9%) including mechanical ventilation 8 patients (4.6%), high-flow nasal
canula 5 patients (5.2%), and nasal canula 2 patients (1.1%). The most common complication was acute
respiratory failure (4.6%). There was no deaths in this study.

Conclusion: Most hospitalized patients with COVID-19 were symptomatic, The most common respiratory
diagnosis was upper respiratory tract infection. Pneumonia was more frequently observed in patients with
comorbidity.

Keywords: COVID-2019, SARS-CoV-2, children, respiratory manifestation
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