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ABSTRACT

The asthma treatment and control might be associated with significant burden on family
and community, thus exploring other therapeutic plans could be desirable. The aim of this
study was to investigate the effect of salt space on clinical findings and peak expiratory flow
rate among children with asthma.

In this randomized crossover trial, 34 patients aged 6-14 years old with mild to moderate
asthma were selected and randomly divided into two groups. The first group went through a
petiod of salt therapy by staying in the salt room for one hour, three times a week for 3
consecutive weeks and then was under observation for three weeks. This process was reversed
for the second group (three weeks under observation followed by salt therapy). The wash-out
period was one week. During the study, the morning and evening peak expiratory flow (PEF),
the frequency of coughing, wheezing, dyspnea and use of rescue medications were measured.

Salt therapy had a significant effect on raising the morning and evening PEF in the second
week in both groups (p=0.028 and p=0.032, respectively). However, there was no significant
effect on PEF variabilities, cough, wheezing, dyspnea, and the frequency of rescue medication
(»>0.05). No side effect was observed during salt therapy.

This study showed the significant effect of salt therapy on PEF rate of the patients in the
second week. However, further studies with different frequency and time of salt therapy on
respiratory disorders are recommended.

Keywords: Asthma; Children; Peak expiratory flow rate (PEFR); Salt; Therapy

INTRODUCTION

Asthma is a chronic inflammatory disease
characterized by: nonproductive coughs, dyspnea and
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wheezing. It is the most common chronic disease in
childhood and it is the most common cause of
children’s absence from school 2. Asthma is a serious
health problem with significant burden not only in
health care costs, but also of loss productivity and
reduced participation in family life ®. Recent studies
showed that more than ten percent of children and
adolescences in our area suffered from asthma
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symptoms. *° Thus improvement and control of the
disease with alternative recourses in addition to
standard therapy may be desirable.

Being in salt space is a treatment mehtod in which
patients are placed in a controlled air medium similar to
natural salt cave microclimate. It seems that the salt in
the air affects the lining of the airways and relaxes the
bronchial smooth muscles. Salt also can dilute the thick
mucus in the lungs. ®’

Speleotherapy or staying in salt cave or salt mines
have been done in Russia and Eastern Europe, but
recently similar spaces and salt rooms or cabins were
made and used in other parts of the world ®*. Some
studies have shown the effectiveness of therapy in
upper airway disorders, skin repair and even
improvement of growth. ®***3 However, there were
limited studies about effectiveness of this type of
therapy. ®'* To the best of our knowledge, this is the
first study in Iran (at Zanjan province, which is rich in
salt mines), to investigate the effect of salt therapy on
Asthma. The aim of this study was to assess the effect
of salt space on clinical findings and peak expiratory
flow in children with mild to moderate asthma.

MATERIALS AND METHODS

This randomized crossover trial was carried out on
children aged 6-14 years old with mild to moderate
asthma on the bases of National Asthma Education and
Prevention Program (NAEPP) Guideline™. These
patients were selected from allergy clinic located at
Mousavi Hospital (Zanjan, Iran). Children with acute
febrile respiratory disease, chronic disease such as
cystic fibrosis and congenital heart disease and history
of hospitalization due to asthma attack in the previous 3
months were excluded from the study.

A room in the department of cultural heritage,
handicrafts and tourism branch of Zanjan was chosen
for making a salt room similar to salt caves. The room
was prepared with the cooperation of the architectural
department of Zanjan University and was 16 meters

long, 2 meters wide and (in average) 2.1 meters in high.
All surfaces (walls, roof and floor) were covered with
salt, extracted from the salt mines of Chehrabad and
Douzkand in Mahneshan, Zanjan. (Table 1) The
diameter of salt on the walls was 1-1.5 centimeters. To
cover the floor, large pieces of salt rock were chopped
into small pieces and were then spread on the ground.

A salt inducer was used to feed the air in the room
(Salin plus, Buzau, Romaina). The room covered by the
device was 150 cubic meters and output was between
8-32 milligrams per cubic meter per hour (adjustable).
Because of stable weather conditions in summer and
schools being closed in this time, this trial began in
June 2014. Meetings were held for parents and their
children to see the room and getting the peak flow
meter from 60 children, who were selected and invited
to the study. After obtaining written consent from the
parents, 33 cases enrolled in the study. They were
randomly divided into two groups of 18 children (the
first group) and 15 children (the second group). The
first group was asked to be in the salt space (the room
covered with salt and fed with salt inducer) for one
hour three times per week for three weeks, thereafter
they were under observation. The second group was at
home and out of the salt space for three weeks and was
then placed in the salt space for three weeks in the
same manner. The wash-out between two periods was
one week. During the study, all cases were instructed to
use the peak flow meter (Cipla, India) and to measure
their peak expiratory flow (PEF) rates in the morning
and evening and to fill out their checklists. The
frequency of coughs, wheezing, dyspnea, and use of
rescue medications were also recorded to their diary
card and were assessed weekly. The treatment was
administered at an average temperature of 23°C
(ranged 18-27°C) and 40% relative humidity (ranged
25-51%). During the treatment, the mean salt
concentration of the air of the salt room was about 10
mg/m? (ranged 0-31.5 mg/m®). This trial was submitted
in Iranian Clinical Registry (ID:
IRCT138812222976N3).

Table 1. Components of used salt samples from salt mines (amounts are expressed as percentages)

SiO, Al,O; Fe,0; TiO, CaO Na* K,O CI SO, Ol
Samplel 0.68 n.d 0.11 0.01 2.16 3548 068 5365 413 1.03
Sample2 0.68 n.d 0.08 0.009 5.3 3246 053 5010 7.5 3.17

(O.1= other elements, n.d= negligible)
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Table 2. Baseline characteristics of the patients enrolled in the evaluation of effect of salt space on clinical findings and peak

expiratory flow in Asthma

Variables Salt therapy first* Salt therapy second§ p
(n=18) (n=15)
Age (years, M+SD) 9.28+2.4 10.33+ 2.1 0.2*
Gender n (%)
Male 14(77.8) 7 (46.7) 0.08f
Female 4(22.2) 8 (53.3)
Asthma severity n (%)
Mild intermittent 8(44.4) 8 (53.3) 0.2
Mild persistent 9 (50) 4 (26.6)
Moderate 1(5.5) 3 (20)

*Salt therapy first: Underwent salt therapy during the first 3 week-period.
8Salt therapy second: Underwent salt therapy during the second 3 week-period.

¥ Independent T-test. £ Fisher’s Exact Test.

Statistical Analysis

Values were expressed as meanzstandard deviation,
and number (percentage). Baseline characteristics were
compared between treatment groups using chi-square
test. Potential carryover effects were determined by
independent t-test. Treatment effects on PEF were
analyzed using a general linear model for repeated
measures procedure, with time as within-subjects and
between-subjects factors. Pairwise comparisons were
performed by Bonferroni test. Treatment effects on
clinical signs were analyzed using Cochran’s Q test.
Data were analyzed using the Statistical Package for
the Social Sciences software program SPSS 16 (version
16; SPSS Inc., Chicago, IL USA)

RESULT

Baseline Characteristics

Thirty three children with asthma completed the
study. 18 and 15 children randomly assigned to the first
and second group and received salt therapy in the first
and the second 3-weeks period, respectively. The age
of children was between 6 and 16 years. The mean age

of children were 9.28+2.4 and 10.33% 2.1 in the first
and the second group, respectively (p= 0.2). Two
groups were similar regarding gender and the severity
of asthma. (Table 2)

Carryover Effects and Sequence Analysis

Assessment of the carryover effect for the morning
and evening PEF showed no significant differences
between two periods (Table 3). The morning and
evening mean PEF in the first and the second period
(for 33 subjects) from the first to the third week was
not statistically different (Table 4). However, pairwise
comparison of the morning and evening mean PEF
between the first and the second week in two sequences
with Bonferroni test was significantly different
(p=0.028 and p=0.032, respectively). The effect of the
sequence or the interaction between time and sequence
for both the morning and evening PEF were not
significant. No difference was observed for the
morning and evening PEF variabilities in the first and
the second sequence from the first to the third week
using Huynh-Feldt test (p=0.36).

Table 3. The mean peak expiratory flow (PEF) of patients with asthma in the first 3 week- and second 3 week-period of salt

space therapy
. Second sequence
. First sequence (n=33)
Variables (n=33) p
M=SD
M£SD
Morning PEF (L/min) 2247+ 73.4 229+75.8 0.81%
Evening PEF (L/min) 226.6% 72.5 230.9% 75.8 0.82*

¥ Independent T-test.
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Table 4 The mean peak expiratory flow (PEF) of patients with asthma in the first and second sequence of salt space therapy

First sequence
(The first group in the salt room,

Second sequence
(The first group at home, second

Variables second group at home) in the salt room) p

(n=33) (n=33)
MzSD MzSD

Morning PEF (L/min)

First week 221.08+ 75.6 226.1+ 76.7 0.057*

Second week 225.4+75.5 231.1+£77.5

Third week 227.7£70.8 230.4£76.5

Evening PEF (L/min)

First week 222.1+73.4 229.3+ 76.7 0.167*

Second week 229.09+74.1 231.5£76.3

Third week 228.7+71.8 231.9+ 79.08

¥ Repeated Measure, Huynh-Feldt test.

Comparison between Two Groups in the First and
Second Sequence

In the first sequence (the first group in the salt room
and the second group at home), the morning mean PEF
from the first to third week has raised for both groups,
but was not statistically significant (p=0.073); however,
this difference for the evening PEF was significant
(p=0.035). The PEF variabilities in the first sequence,
from the first to third week was not significantly
different, p=0.250, but PEF variability between two
groups was significant (p=0.001) (the data are not
shown).

In the second sequence (the first group at home and
the second in the salt room), the morning and evening
mean PEF from the fourth to sixth week for both
groups was not statistically different (p=0.348 and
p=0.756, respectively). The PEF variabilities in the

second sequence, from the fourth to sixth week was not
significantly different (p=0.763) (the data are not
shown).

The morning mean PEF from the first to sixth week
for both groups are shown in Figure 1. There was rising
of PEF from first to third week during salt therapy. The
morning mean PEF for the first group (salt therapy
first) has increased from 210.9 at the first to 223.1 at
the third week and for the second group (home first)
has increased from 248.1 at the third to 251.7 at the
sixth  week; however, this increment was not
statistically significant (p=0.098). The evening mean
PEF from the first to sixth week for both groups was
not significantly different (p=0.17). There were no
significant changes in the frequency of cough,
wheezing, dyspnea and rescue medication for both
groups during consecutive weeks (Table 5).
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Figure 1. Comparison of theme an morning peak expiratory flow (PEF) between fist salt therapy (n=18) and second salt
therapy (n=15) groups during evaluation of salt space effect on clinical findings of asthma
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Table 5. Comparison of asthma clinical findings of the first and second salt therapy groups in consecutive weeks

Variable First group(n=18) Second group(n=15)
Yes No p¥ Yes No p¥

Coughs, number (%) Salt-exposed period Salt non-exposed period
First week 10(55.6) 8(44.4) 0.074 7(46.7) 8(53.3) 0.37
Second week 9(50) 9(50) 8(53.3) 7(46.7)
Third week 6(33.3) 12(66.7) 8(53.3) 7(46.7)

Salt non-exposed period Salt-exposed period
Fourth week 11(61.1) 7(38.9) 0.07 5(33.3) 10(66.7) 0.82
Fifth week 8(44.4) 10(55.6) 5(33.3) 10(66.7)
Sixth week 6(33.3) 12(66.7) 4(26.7) 11(73.3)
Wheezing Salt-exposed period Salt non-exposed period
First week 3(16.7) 15(83.3) 1 3(20) 12(80) 0.71
Second week 3(16.7) 15(83.3) 2(13.3) 13(86.7)
Third week 3(16.7) 15(83.3) 2(13.3) 13(86.7)

Salt non-exposed period Salt-exposed period
Fourth week 3(16.7) 15(83.3) 0.24 2(13.3) 13(86.7) 0.36
Fifth week 4(22.2) 14(77.8) 2(13.3) 13(86.7)
Sixth week 1(5.6) 17(94.4) 1(6.7) 14(93.3)
Dyspnea Salt-exposed period Salt non-exposed period
First week 4(22.2) 14(77.8) 0.09 0(0) 15(100) 0.09
Second week 5(27.8) 13(72.2) 3(20) 12(80)
Third week 2(11.1) 16(88.9) 2(13.3) 13(86.7)

Salt non-exposed period Salt-exposed period
Fourth week 3(16.7) 15(83.3) 0.60 3(20) 12(80) 0.71
Fifth week 2(11.2) 16(88.9) 3(20) 12(80)
Sixth week 3(16.7) 15(83.3) 2(13.3) 13(86.7)
Rescue medication Salt-exposed period Salt nonexposed period
First week 5(27.8) 13(72.2) 0.05 1(6.7) 14(93.3) 0.36
Second week 3(16.7) 15(83.3) 2(13.3) 13(86.7)
Third week 1(5.6) 17(94.4) 1(6.7) 14(93.3)

Salt non-exposed period Salt-exposed period
Fourth week 3(16.7) 3(16.7) 0.6 2(13.3) 13(86.7) 0.36
Fifth week 2(11.1) 2(11.1) 2(13.3) 13(86.7)
Sixth week 3(16.7) 3(16.7) 1(6.7) 14(93.3)

¥ p values are based on Cochran's Q tests results.

DISCUSSION asthma. we found that, being in the salt space had a
significant effect on increasing the morning and
afternoon PEF in the second week; however, this
variability did not change significantly at the third

week .

In this study, a 3-week salt-room treatment as an
add-on therapy and a 3-week follow up were done for
33 children aged 6-14 years with mild to moderate
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A similar study by Abdullaev et al., that evaluated
the effect of salt cave staying in asthmatic children and
showed the improvement of clinical findings,
immunological parameters and pulmonary functions in
children with atopic asthma.® However, in our study
clinical findings such as wheezing, cough, Dyspnea
was not significantly changed.

Another study illustrated that salt therapy resulted
in improvements of clinical state in the most of the
patients. The positive dynamics of flow-volume loop
parameters and reduction of bronchial resistance
measured by body pletismography were observed. The
specificity of this method was the low concentration
and gradual administration of dry sodium chloride
aerosols to the space.’® These findings indicated the
benefits of a specific air dispersive environment of
sodium chloride in treatment of the respiratory
diseases. Meanwhile our study showed improvement of
PEF, with no significant changes in clinical findings. It
might be due to limited time and short course of salt
therapy in our children in comparison with similar
studies. It seems that the frequency and period of salt
therapy in addition to using salt space instead of salt
cave could make differences in these results.

Hedman J. et al illustrated the effectiveness of salt
chamber treatment as an add-on therapy to low to
moderate inhaled steroid therapy in asthma patients
with bronchial hyper-responsiveness. After a 2-week
baseline period, 32 asthma patients were randomized:
17 to the 2-week active treatment, during which salt
was fed to the room by a salt generator, and 15 to
placebo. The salt chamber treatment lasted 40 min and
was administered five times a week. Median
provocative dose causing a decrease of 15% in forced
expiratoty volume in one second (FEV1) increased
significantly in the active group but not in the placebo
group. The difference in changes between the active
and placebo group was significant. In their study salt
chamber reduced bronchial hyper-responsiveness as an
add-on therapy.'® Our sample size and duration of salt
space treatment were the same as their study, but our
study had a crossover design and was performed on
children. Unlike our study, PEF in their study was not
increased significantly.

Several studies were carried out on obstructive
pulmonary disorders in adults. Some of them indicated
the improvement of lung function, distance walking
and quality of life."*® Rabbani and coworkers
observed the positive effect of halotherapy in non-

Vol. 16, No. 3, June 2017

cyctic fibrosis bronchiectatic patients.’® However, we
did not find similar result. This may be affected by the
low frequency of symptoms and severity of disease in
our patients, and shorter period of therapy. However,
the effect of salt therapy for respiratory disorders need
to be assessed in longer period of time.® **

An experimental study by Xiao et al. showed that
hydrogen-rich saline has reduced airway inflammation
and remodeling in mice by inhibiting NF-Kb.?* Another
study demonstrated the effectiveness of salt therapy in
improvement of immunologic status of patients.?*
However, the study of Sandell et al showed that salt
chamber with different concentration of salt in space
was ineffective in reduction of inflammation and
eosinophile and neutrophil cell numbers.?

Some studies have shown the effectiveness of salt
therapy in improvement of skin disorders and upper
airway diseases.” ™ ¥ In our study, interview with the
children’s mothers revealed that being in the salt room
had a positive effect on decreasing their child’s nasal
congestion and resulted in comfortable breathing.

In spite of positive effect of salt space, a significant
correlation between high salt intake and worsening of
asthma has been reported. It has been shown that in
some people with susceptible airway smooth muscle
cells, a high salt intake would lead to reduced
bronchodilatation mediated by B2  receptors.?®
Therefore, placing patients in salt space with high salt
concentration should be performed with caution.

Our study indicated a significant increase in
comparing the average morning and evening peak flow
meter between the first and second weeks, but this
comparison between the second and third week was not
significant. The salt room did not have a significant
effect on coughing, wheezing, dyspnea and the
frequency of salbutamol using. It seems that salt
therapy could be used as a complementary therapy for
the treatment of asthma patients. Considering theF few
number of samples in this study, more studies with a
longer duration and more patients would be
recommended; furthermore, considering the impact of
temperature, humidity and salt density on the test
result, a more controlled environment and more
standard procedure are suggested. It would be also
more effective to use the right dosage for future studies.
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