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Fig. 1 Constitution of the inspired gas during oxygen inhalation using a nasal cannulall A and a Venturi
maskO B[
The percentage of oxygen from the piping constitutes only a small percentage of the patient’s inspiratory
tidal volume.
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B: Venturi mask
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. water from the airway.
. water from the inspired gas.

Fig.2 Comparison of the total water content of the inspired gasO g/dayd while inhaling room air, dry oxy-
gen and humidified oxygen using a nasal cannula and a Venturi mask.
The water delivered from the airway constitutes the major component. The difference of the water con-
tent between dry oxygen inhalation and humidified oxygen inhalation is very small compared to the total

water content of the inspired gas.

RAUO room air, DO dry oxygen, HO humidified oxygen.

“Since the relative humidity of the oxygen decreased as the oxygen flow increased, we used the experi-
mentally obtained data on humidity as shown in the text.
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Fig. 3 Relationship between relative humidity of room air and the increase in humidity which compensates
for the water loss during dry oxygen inhalation using a nasal cannulall A or a Venturi mask( B[]
For example, when a patient inhaled 2 L/min of dry oxygen through a nasal cannula, the total water con-
tent of the inspired gas was the same when the relative humidity of the room air was increased by 400 0
that is, to 4400, as when no oxygen was inhaled with the relative humidity of the room air at 4000 . Details

are shown in the text.
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Table 10 Present status of oxygen humidification in
other countries

Country Humidification of oxygen

USA No, when oxygen flow is less than 4 L-5 L/min.

France No, when oxygen flow is less than 4 L/min.

Singapore Yes, oxygen is routinely humidified.

Taiwan No, when oxygen flow is less than 1 L/min.
Yes or No, depending on the physician’s deci-
sion when oxygen flow is between 1 L/min-4
L/min.

Korea Yes. It es a custom!

China Yes.

Vietnam Yes.

UThe author asked each participant who attended the 7th
congress of Asian Pacific Society of Respirology, in Taipei,
Oct 25-27, 2002, whether or not he/she humidified low-flow
and/or low-concentration oxygen given to patients.
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Abstract
Is it necessary to humidify inhaled low-flow oxygen or low-concentration oxygen?

Kenji Miyamoto, M.D.
Department of Physical Therapy, Hokkaido University School of Health Science,
N-12, W-5, Kita-Ku, Sapporo, Japan

In Japan, oxygen is routinely humidified in almost every hospital and clinic. In contrast, in Europe and North
America, oxygen is not humidified as long as the oxygen flow is less than 4-5 L/min, according to the guidelines
for oxygen therapy announced by the ACCP-NHLBI in 1984 and by AARC in 1992,

In this paper, we demonstrate mathematically that : 100 the oxygen received through a nasal cannula at 0.5-
4 L/min or through a Venturi mask at 24-4000 constitutes only a small percentage of the patient’s inspiratory tidal
volumel 2.4-190 and 3.8-240 O respectivelyd 20 the humidity deficit caused by inhaling unhumidified oxygen
through a nasal cannula at 0.5-4 L/min or through a Venturi mask at 240 to 310 is very small compared with the
water content delivered from the airway, and 30 this humidity deficit is easily compensated for by increasing the
relative humidity of the room air a little, e. g, by only 40 in case of inhalation of 2 L/min of oxygen through a na-
sal cannula. Similar results are obtained when a Venturi mask is used to inhale oxygen.

From these calculations, we conclude that routine humidification of low-flow oxygen or low-concentration
oxygen is not justifiable in patients who need oxygen inhalation, as the humidity of room air is sufficient.



