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Estimation of the Possible Age for Using Various Types of
Inhaler by In-Check Inspiratory Flow Meter™

Kyung Hyun Jung, M.D., Sun Ye Kim, M.D., Jun Ho Lee, M.D.
Kye Sung Kim, M.D., Yook Jang, M.D. and Man Yong Han, M.D.

Department of Pediatrics, College of Medicine, Pochon CHA University, Sungnam, Korea

Purpose : It is important to select and use kinds of Inhaler appropriate to the age of the patient
and severity of symptoms. Several kinds of Inhaler have been developed and recommended ac-
cording to each inhaler’s resistance and usage method. We evaluated the usable age of 4 inhalers
(turbulent flow inhalers, multi unit dose inhalers, breath actuated MDI, and autohalers) by mea-
suring peak inspiratory flow(PIF) using In-Check™ Inspiratory Flow Meter.

Methods : Ninety three patients aged from 3 to 7 years(mean 57129 mo.) who had admitted to
CHA hospital from July 2000 to April 2001 were enrolled. Study patients were divided into 4
groups according to age:3-4 years of age(group A, n=31), 4-5 years of age(group B, n=32), 5-6
years of age(group C, n=18), and 6-7 years of age(group D, n=12).

Results : Out of total 93 patients, 23(71%), 27(84%), 17(94%) patients of each group A, B, C and
all 12 patients of group D could use the 4 types of inhaler through adequated education. In all
four groups, height, body weight and age were significantly correlated(P<0.05). Usable age, height
and weight of children who can use turbulent flow inhaler(TFI) were each 8 year 7 month old,
144 cm, 32.0 kg, and those of multi unit dose inhaler(MUD) were 2 year 10 month old, 92 cm,
12.0 kg. Also that of breath-actuated MDI were 1 yr 8 months, 83 cm, 85 kg and that of auto-
haler were 2 yr 8 months, 91 cm, 11.0 kg

Conclusion : We concluded that the ability to use inhalers correlated with height, weight and age
of the patients. Multi unit dose inhalers, Breath actuated MDI and Autohaler are useful after 3
years of age through adequate education. (J Korean Pediatr Soc 2002;45:192-198)

Key Words : Turbulent flow inhaler, Multi unit dose inhaler, Breath actuated MDI, Autohaler,
Peak inspiratory flow
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Table 1. Mean Age, Weight, Height of Each Age Group
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Fig. 1. In-Check DIAL™(Clement-Clarke, UK).

3-4 years 4-5 years 5-6 years 6-7 years
Age(months) 428+7.7 54.2+38 66.1+-3.8 772%32
Weight(kg) 152+2 172%+2.1 19.9+3.2 21.8t36
Height(cm) 99.6+£3.7 105.4%5.0 112.2+86 118.4£54




o At} ol Hi FUFE ofolrt FUY &
UE FAFem VES & 4 7Y H5E S9F3Y
sl o 7| tE AREE S A dusinh

3. E A

BAAEE SPSSE AMEEte] dEIARAE A
gale] FA7] AHEIHs d¥, A5 712 AU
AdeE Fo+tEFAXE FASIAT PRl 005 ©l
e SAHCRE frolXe] vt #AE AT

| o}

oo mel FAVIE A TS HE&S B
W AT F 319 F 9%l At 71% A4F38S
o B# 324 5 590l Ausle] 84%, C+ 18
W3 1ol Aufste] 94%, DS tiAat Fhol 12 =
T AAdsA 9T & AdHFig. 2).

ZF F971e AE¥ Huy Fr1Ee fo% g
AS wol ABZrtd nigste] AW EF71#%e 7}
£ ®th TFI, MUD, BAM, Autod H#ze] 4

27 0.470, 0531, 0537, 0.526°.%
SAA w7t AATHP<0.05, FBAA 17 HolF
Az A 717 dRBAE AFZrt] vd
ste] Hul F71%Y S7HE R4k TFI, MUD,
BAM, Auto®t AF7tel AHAAJA rzke A7
0.469, 0533, 0577, 0538% TAA 2n7t AATH
(P<0.05, #3A 29 BAFA %5). 719 A
ENGoNMAE 719 Frtell wldste] Ao F7He]
T7He Btk &4 §9719 719k rgke 47
0535, 0548, 053622 EAH u7l AUATHP<

100
100 94

G4

d-4dvyrs 4-5yrs 5-6yrs G- Tyrs

Age

Fig. 2. The success rate of the In-Check Inspira-
tory Flow Meter'™ trial according to age group.
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Fig. 3. The mean ratio of each inhaler can be used
according to age group. TFI: Turbulent flow inha-
ler, MUD : Multi unit dose inhaler, BAM : Breath ac-
tuated MDI(Metered dose inhaler), Auto : Autohaler.
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Fig. 4. The mean age of each inhaler can be used.
TFI: Turbulent flow inhaler, MUD : Multi unit dose
inhaler, BAM : Breath actuated MDI(Metered dose
inhaler), Auto : Autohaler.

Fig. 5. Various inhaler. (A) Multi unit dose inhaler
(Diskus®), (B) Dry powder inhaler(Easyhaler®), (C)
Breath actuated Metered dose inhaler(Easi—breathe@),
(D) Breath actuated Metered dose inhaler(Autoha-
ler™), (E) Dry powder inhaler(Turbuhaler®).
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Rotahaler® (Glaxo Wellcome, UK),
Spinhaler(Fison, UK)7} &&14 itk ol 1749
ol’d AHEE F AEF FEA 4 (Reservoir) ol
= Turbuhaler®(Astra—Zeneca, Sweden)9} Easy-
haler®(Orion Farmos, Finland)7} 7%= ic} &
o= B Hxdo] FVIE WolgAE AE W] 4
3 oke S 913 Diskus”/Accuhaler®(Glaxo Well-
come, UK)%} Diskhaler(Glaxo Wellcome, UK)7F
Yz Ae¥a 9. BE Turbuhaler®® Easyha-
ler"2 TFIZ} 33 Diskus®™/Accuhaler®$t Diskha-
ler™& MUDz} #73
s

g AEEW Fejsk obd MDIE FY 23
of FAAFE AW F YwT mery BAMA

H 1
M 9=t o]olli= Easi-breathe”(Norton Health-
care, UK), Surehaler™(Glaxo Wellcome, UK)<}
Autohaler®(3M  Pharmaceuticals, USA)7} 21t}
(Fig. 5).
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