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EFFECT OF STEAM INHALATION IN ASTHMATICS

Mercy Antoinette Gappi, M.D., Alberto Lardizabal, M.D., and Emmanuel Gatchalian, Sr., M.D., FPCP 

Steam inhalation is a common adjunct therapy 
of upper and lower airway disease in both asthma
tic and non-asthmatic individuals. Ho�ver, a re
cent report1 was published, suggesting that inhala
tion of fully saturated air at temperatures greater 
than 37 degrees centigrade is to be avoided in 
asthmatics. In this prospective paper, we studied 
the effect of steam inahalation on airways obstruc
tion using a peak flow meter. 

MATERIALS AND METHODS 
.,-Twenty-seven asthmatic patients of either sex 

aged from 15-70 years were included in the study) 
The diagnosis was based on a history of intermit
tent shortness of breath and wheezing, an initial 
Peak Expiratory Flow Rate (PEFR) of equal to or 
less than 70% of the predicted with a notfceable 
bronchodilator response of.at least 15% to salbu
tamol aerosol, and a normal chestroent!)enogram. 
Patients with an inability to perform the PEFR 
maneuver were excluded-) Ten normals that is, 
individuals with no personal nor family history of 
intermittent shortness of breath nor wheezing, 
PEFR of more than 85%, normal chest X-ray 
matched for age and sex with group IV were also 
included to describe the effect of steam inhalation 
in these individuals. 

The total asthmatic population was grouped 
into four: group I - symptomatic patients with 
wheezing and with productive cough; group 11 -
symptomatic patients with wheezing but without 
sputum production; group 111 - asymptomatic 
patients with wheezing on auscultation; and group 
IV - asymptomatic patients without productive 
cough nor wheezing. 

Steam inhalation was started no less than two 
hours after bronchodilator challenge test. It was 
administered for fifteen minutes with the patient 
maintaining slow deep inspirations. PEFR was 
measured three times with a mini-Wright peak flow 
meter and the highest value recorded. PE FR was 
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performed before and one, five, ten and twenty 
minutes after steam inhalation. Except' for 
bronchodilator challenge test, the same procedure 
was done to the normal group. 

For statistical analysis, PEFR gathered in each 
group was subjected to two-way analysis of va
riance. A p value < .05 was considered significant. 

RESULTS 

-· In the normal group, an insignificant decrease
in PE FR one and five minutes after steam inhala
tion was observed with a significant increase on the 
tenth minute after inhalation �able I-a). 

NORMAL GROUP 

Table I-a. Descriptive Analysis: Mean (X) and Standard 
Deviation (SD) 

x 

n = 10 

SD 

Before 1 min. 5 min. 10 min. 20 min. 
after after after after 

93.6 92.1 93.4 

7 .52 11.56 8.08 

98.4 98.5 

6.32 6.0 

Table 1-b. Comparison within the group statistical test: 
two-way analysis of variance 

Comparison p-value

I-Before-20 min < .005 
after 

Conclusion 

No change is seen in the 

mean from before to 5 min. 

after; 

A highly significant ohange 

is observed in the means 

10 and 20 min. after 

In the asthmatic groups (Table 11-a),results 
reveal a decrease in PEFR in the first minute after 
steam inahalation. Measurements went back to 
baseline values after 5 minutes in group I l l, 10
minutes in group 11 and a sustained though non
progressive decrease in PE FR is observed in groups 
I and IV. 

No significant differences in mean values be
fore and up to five minutes after inhalation is 
noted in normals. \. 
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ASTHMATIC GROUP 

Table II-a. Descriptive Analysis: Mean (X) and Standard Deviation (SD) 

Groups Before 1 min. 
after 

x 33.00 23.8 
n = 5 

SD 5.38 4.32 

II x 40.00 38.60 
n = 5 

SD 2 2.94 21 .9 0 

111 x 48.67 44.78 
n = 9 

SD 13.96 15.51 

IV x 65.25 53.88 
n = 8 

SD 13.99 19 .04 

Comparison of PE FR measures within asthma
tic groups (Table 11-b) showed significant differen
ces in their mean values before and after steam 
inhalation with a p value of at least < .05. One 
patient in group 111 failed to finish the protocol 
because of moderate to severe bronchospasm 
hence, failure to perform PEFR maneuver 10 and 
20 minutes after steam inahalation. 

DISCUSSION 

Steam is hot water vapor. Strictly speaking, it 
is condensed steam that undoubtedly warms and 
humidifies nasal passages, believed to decrease 
congestion and edema of the upper airways and 
loosens bronchial secretion in the process. Its 
availability and low cost has made it an indispen
sable clinical tool not only in the hospital but in 
the home as well. However, unpublished reports 
have told of its adverse effect on some asthmatics 
and, a recent study by Atkins et al1 showed. that 
in asthmatics, conditions with both increased 
temperatures and water content caused a progres
sive fal I in specific airway conductance (Sgaw) 
most marked at one minute. They attributed the 
progressive bronchoconstriction to increase in 
water delivery with mucosa! osmolality changes 
or by the associated increase in heat delivery. 

Asthma is an acute reversible airways disease 
from a variety of causes and mechanisms with a 
common pathway - bronchospasm. This includes 

5min. 10min. 20min. 
after after after 

25.8 26.8 26.4 

9.91 8.41 8.90 

42.80 43.4 43.2 

22.29 21.56 21.81 

48.56 56.38 59.12 

16.40 14.69 17.70 

59.88 61.25 62.62 

18.01 18.94 18.41 

Table 11-b. Comparison within groups statistical tes•i:: 
. Two-way Analysis of Variance 

II 
Ill 
IV 

Comparison p-value

Before - 20 min c:; .01** 
after 

< . 05* 
< ,01 ** 

II <,05* 

* significant
·** very significant

Conclusion 

Significant differences 
in- X are observed in 
all groups 

elements of smooth muscle contraction, mucosal
edema and excessive mucous production. A num
ber of mechanisms tor this common pathway are 
involved as: precipitating factors as - effect of 

- chemical and physical stimuli, psychic factors,
exercise, lmmunogenic, Infections and drugs; A
low threshold of reactivity of the bronchial mus
cles, autonomic dysfunction, mediator release
and immunologic . reactivity. This basic error of
lowered threshold of reactivity 1s easy to provoke
in asthmatics.

The fundamental nature of asthma therefore, is 
one of bronchial hyperactivity resulting in sudden 
variation of muscle tone. This could be due to in
creased sensitivity of afferent nerve endings origi
nating in the mucosa or submucosa of the conduct
ing airways, changes in the nerve transmission by 
higher centers in the central nervous system includ-
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ing the control center, or in abnormalities in trans
mission to the smooth muscle cells of the airways 
that is, the effector organ. 

Our study showed a significant decrease in • 
PEFR most marked at one minute. Airways of pa
tients with asthma are extremely sensitive to va
rious physical and chemical stimuli. >This hyper
sensitivity on top of circulating mediators may 
have caused the initial bronchoconstriction due to 
heat delivery. Patients in group IV (symptomatic 

Table Ill. Percent Change of Sgaw* 

Time Water Content Constant 

37°/44 40°/44 44
°

/44 49°/44 

1 -6 -22 0 -23

5 -6 -8 +3 -11

10 -5 -14 -9 -7

20 -18 -17 -7 -18

- Water Content Increased

Time 40
°

/52 44
°

/52 49°/79 

-25 -45 -56

5 -5 -32 -23

10 --13 -26 -11

20 -21 -32 -17

*Motra L. Attken, John J. Marini, Bruce H. Culver, Depts.
of Medicine, University of Washington, Seattle and Vander
bilt University, Nashville.

with productive cough), increased water delivery 
may have caused changes in mucous viscosity and 
volume trigerring bronchoconstriction. 

CONCLUSION 

j*No significant decrease in PEFR is observed in 
normals (!'.Ion-asthmatic individuals). 

*A significant decrease in PEFR most marked
in the first minute after steam inhalation is
seen in asthmatic patients.

*It is therefore suggested that STEAM INHA
LATION BE ADMINISTERED CAUTIOUS
LY IN ASTHMATICS. �
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