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Effectiveness of Heated Humidified High-Flow Nasal Cannula on Respiratory Rate and Oxygen Saturation in Children with Respiratory Distress: A Comparison Across

Age Groups at Phukhieo Chaloem Phrakiat Hospital, Chaiyaphum Province. Chai Med J 2026;46(3):¢17562.

Effectiveness of Heated Humidified High-Flow Nasal Cannula on Respiratory Rate and
Oxygen Saturation in Children with Respiratory Distress: A Comparison Across

Age Groups at Phukhieo Chaloem Phrakiat Hospital, Chaiyaphum Province.
Mekkhala Kumruangsree, M.D."
Umaporn Krongnam, B.N.S.”
Abstract

Respiratory distress is a leading cause of pediatric intensive care admission, and response to heated
humidified high-flow nasal cannula (HHHFNC) therapy tends to vary by age. This study aimed to compare
respiratory rate and oxygen saturation before and after HHHFNC treatment within each age group, and to
compare duration of HHHFNC use across age groups, among pediatric patients with respiratory distress at
Phu Khieo Chalermprakiat Hospital, Chaiyaphum Province, Thailand. This retrospective analytical cross-
sectional study included 102 pediatric patients divided into three age groups of 34 each, with medical
records from October 2022 to September 2024 analyzed using Generalized Estimating Equations (GEE)
and the Kruskal-Wallis test.

Respiratory rate decreased and oxygen saturation increased significantly across all age groups
(p<0.001), and the magnitude of the respiratory rate decrease differed significantly between age groups
(p=0.0006). Infants showed a reduction 6.56 breaths/min greater than that of children aged =61 months
(95% CI2.78, 10.34), and children aged 13-60 months showed a reduction 4.50 breaths/min greater (95%
CI 1.34, 7.66). In contrast, the magnitude of oxygen saturation improvement did not differ significantly
between age groups (p=0.178), nor did duration of HHHFNC use (p=0.638).

This study confirms the effectiveness of HHHFNC across all pediatric age groups and provides
clear statistical evidence that the magnitude of respiratory rate response differs by age, with infants
responding best. Respiratory rate should therefore be monitored especially closely in infants, while oxygen
saturation and treatment duration can follow a common approach across age groups, as no significant age-

related difference was demonstrated for these outcomes.
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Table 1: General characteristics of the participants
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Table 3: Pre- and Post Treatment Oxygen Saturation Levels
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Table 4: Generalized Estimating Equations (GEE) Results for Respiratory Rate
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Table 5: Generalized Estimating Equations (GEE) Results for Oxygen Saturation Levels

fauls B SE 95% CI p-value
Intercept (61 thouaiu 11, nousnu1) 97.97 0.32 97.34, 98.60 <0.001
v = = [ = é’
nqu 0-12 1@eu (thounu 61 aeuanlil) 0.06 0.45 -0.82,0.93 0.895
ngu 13-60 hou (Heuny 61 houiuli) -0.88 0.60 -2.05,0.28 0.138
¥291987 (199 NeUND NOU) 1.24 0.19 0.87, 1.60 <0.001
ngu 0-12 1ADU x FI9A 0.24 0.34 -0.42, 0.89 0.484
NgN 13-60 1ABU x FIIA 0.97 0.53 -0.07,2.01 0.068

Y d' w U

mnluumsnlagulasanmsmelatazszau
a A
eanFaulaen
Y 1 = [
uud lduaunagonsinsviiele uag

seauoonFuliuaen AoULAZHAINITINE

1 [ I~ 9 9 g’;
YDIAAZNANDY DA U IAIUFUNIT TNV

dn31m3vinelalinnuru iminuegasaau

' o A Y v o aa A
(NFUMINFUNYA) ADAAADINUBUATNI 1N
Wednyneana vuziiduvesszausondiau

@ [ 1 < 1 @
Tudeaugdazlianvas lvdnulunguannouds
= ] =1 [ d' 9 1 1
Fowguwaernunne 1 uannuuana1aes
anusu bimnnwenegdeszauisdnnyneana

aatgad ]y Figure 1

9/14



Effectiveness of Heated Humidified High-Flow Nasal Cannula on Respiratory Rate and Oxygen Saturation in Children with Respiratory Distress: A Comparison Across

Age Groups at Phukhieo Chaloem Phrakiat Hospital, Chaiyaphum Province. Chai Med J 2026;46(3):¢17562.

mswasuuadnsinismiele
Group x Time interaction: chi-sq=14.94, p=0.0006

-@~ 0-12fou

=@~ 13-60 \fiou
~@- 61 hauduly

o
@

o
=}

2 (AS/i)
(5.}
«
i

]
=]
L

/
/
/

1
/

9ATINTMY
B
o
L
/
J

8
L
/
/
/
/

351

AounslY HHHFNC

N5l HHHFNC

svavesndauluiion (%)

Y

97.5

97.0 1
Aoun15lYd HHHFNC

98.5

98.0

mswasuwlasszausendiouluiden
Group x Time interaction: chi-sq=3.45, p=0.178 (ns)

/ -@- 0-12fiou
P =@~ 13-60 \fiou
4 -@- 61 Houduly

waIn151Y HHHFNC

Figure 1: Trends in Respiratory Rate and Oxygen Saturation Changes Classified by Age Group
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