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Abstract:
	 Objective: The aim of our research was to determine the effect of Spe-

leotherapy on the quality of life, anxiety and depression in patients 
with COPD. Design: Pilot study. Participants: The 128 patients with 
CPOD participated in the study (average age 64.05), examined during 
a spa treatment in a sanatoriums in the High Tatras. The experimental 
group (29 patients) completed spa treatment and Speleotherapy in the 
Belianska Cave. The control group (99 patients) completed a spa treat-
ment without Speleotherapy. All patients were examined on admission 
and discharge, for an average 20-day treatment stay. Methods: They 
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were evaluated on the basis of the quality of life (SGRQ), Beck and 
Zung, the Spirometric Test (FEV1 and FEV1/FVC) and the 6-minute 
Walk Test.  Results: After the treatment, concerning the patients of the 
experimental group we recorded that within the evaluation of quali-
ty of life there was significant improvement in symptoms (p<0.05). 
There was also statistically significant improvement in anxiety and 
the six-minute Walk Test (p<0.05). Conclusion: The pilot study shows 
that spa treatment along with Speleotherapy improves the quality of 
life and anxiety in patients with COPD. However, there is a need for 
prolonged study with more patients in order to demonstrate the effec-
tiveness of this therapy.

Rehabilitation improves the quality of life, 
participation in daily activities, load toler-
ance and relieves shortness of breath and 
fatigue1,3,4,5. According to the ATS/ERS 
pulmonary rehabilitation is a  multidisci-
plinary and comprehensive intervention for 
patients with chronic lung disease in which 
symptoms predominate and often limit dai-
ly activities. It is part of an individual pa-
tient’s treatment and is designed to optimize 
functional status, enhanced participation in 
physical and social activities, improve the 
quality of life and reduce healthcare costs 
by stabilizing or reversing the systemic 
manifestations of the disease6.

Speleotherapy is a  treatment method, 
using the specific and unique features of the 
environment, especially particulate matter 
contained in the air of underground spac-
es, mostly karst caves, in the treatment of 
chronic and allergic respiratory diseases. 
Speleotherapy in the treatment of COPD 
is recommended by the broader commu-
nity7 and is often described as a verifiably 
reviewed treatment method for people with 
the disease. In Eastern Europe, natural salt 
caves were used for the relief of respira-
tory symptoms8. This therapy is known as 
Speleotherapy, in which a natural salt cave 

Introduction 

Lung diseases are currently a  serious 
problem worldwide for their high preva-
lence, morbidity and mortality, as well as 
the negative impact on the patient’s quality 
of life. GOLD (Global Initiative for Chronic 
Obstructive Lung Disease)1 defines chronic 
obstructive pulmonary disease (COPD) as 
a treatable disease that can be prevented, al-
though it has some serious extra-pulmonary 
consequences. Pulmonary disease manifes-
tations are characterized by airflow limita-
tion that is not fully reversible. It is usu-
ally progressive and often associated with 
an abnormal inflammatory response of the 
lungs to inhaled noxious particles and gas-
es. COPD is a  respiratory disorder, which 
is currently one of the leading causes of 
chronic morbidity and mortality2. It is char-
acterized as a very progressive and irrevers-
ible pulmonary obstruction with dyspnea3.

Each patient who becomes breathless 
when Walking or at an easy pace on level 
ground, should be provided with rehabilita-
tion, which should particularly include re-
sistance training and daily activities, further 
respiratory gymnastics, respiratory phys-
iotherapy, positional drainage and physi-
cal therapy, as well as nutritional support. 
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is used as climate therapy for poor health9. 
The unique properties of the micro-climate 
in caves are the constant air temperature of 
moderate to high humidity, the presence of 
fine aerosol elements, as well as the lack of 
pollutants and pollen in the air10. Nowadays, 
salt caves are used for treatment at health 
centers in Austria, Poland, Slovakia, Ro-
mania, Azerbaijan, Kyrgyzstan, Russia and 
Ukraine11.

Spa Therapy. Spa Medicine includes all 
medical activities derived from the tradition 
of spas based on the scientific knowledge 
of prevention, health promotion, treatment 
and rehabilitation12. The benefits of spas are 
therefore still under discussion, although 
natural healing is used for therapeutic pur-
poses13. Related to this point is also the par-
ticular climatic effects and psychosomatic 
effects associated with temporary changes 
in the family and working environment. 
Due to complexity various forms of phys-
ical therapy are also used.

The climactic conditions and solar ra-
diation also potentiate the effects of these 
procedures. Regarding the effect of spa 
treatments, there are also other important 
social and psychological factors, such as so-
cial networking, leisure and cultural activ-
ities, as well as implementation of various 
recreational and sports activities, a pleasant 
atmosphere and natural environment condu-
cive to health14.

Groups and methods
Our pilot study, which ran from Au-

gust to December 2014, was attended by 
128 patients (87 men and 41 women) with 
a  mean age of 64.05 years (SD ± 11.29). 
The actual research was conducted in three 
spa facilities located in the Slovak part of 
the High Tatras, in Sanatoriu Tatranská 
Kotlina, n.o., Sanatoriu Dr. Guhra n.o. Ta-
transká Polianka and in the Nová Polianka 

Highly-Specialized Institute for Lung Dis-
eases. Patients were informed of the ex-
amination and signed a  consent form. The 
spa treatment lasted 19 days (SD ± 1.5) and 
contained 5-6 treatments, 5 times a  week. 
Patients underwent climatic therapy, re-
spiratory physiotherapy, physical therapy 
and hydrotherapy. The experimental group 
consisted of 29 patients who underwent spa 
treatment and Speleotherapy 4 times a week 
for 50 minutes, that is 10 to 12 times during 
the stay. The Speleotherapy was performed 
in the Belianska Cave and combined with 
breathing gymnastics. The control group 
consisted of 99 patients who completed just 
a spa treatment without Speleotherapy. The 
patients were examined at the beginning 
and end of the spa stay. The examination 
consisted in assessing the Saint George’s 
Respiratory Questionnaire (SGRQ). We fur-
ther evaluated the Anxiety and Depression 
Questionnaires by Beck and Zung. Through 
the Spirometry Test we evaluated FEV1 and 
FEV1/ FVC. Part of the examination was 
also a 6-minute Walk Test (6MWT).

The obtained results were statistically 
evaluated through the SPSS Program, Ver-
sion 18. We used a paired t-test.

Saint George’s Respiratory Question-
naire (SGRQ) was designed to measure 
the quality of life in patients with COPD. 
The questionnaire, in addition to an over-
all score assesses the health of the patient 
through three aspects: symptoms, activi-
ty and impact of the disease. The result-
ing scores are real numbers in the range of 
0-100, the higher score indicating a worse 
condition for this aspect. The first compo-
nent symptom score displays the frequency 
and strength of respiratory complaints such 
as coughing, wheezing, and the strength 
of the number of seizures (Questions 1-8). 
The score activity relates to activities that 
are limited by dyspnea (Questions 11 and 
15). The score impact (activity) shows the 
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aspects related to social function and psy-
chological problems caused by respiratory 
disease (Questions 10, 12, 13, 14, 16 and 
17). In the final step, the total is calculat-
ed, which serves to summarize the impact 
of the disease on general health. The worst 
possible score for symptoms is 662.5, for 
activity 1,209.1, and for impact of disease 
2,117.8, for a total score of 3,989.415.

BAI – Beck Anxiety Inventory Ac-
cording to the Likert Scale of 1-4, where 1 
means not at all and 4 strongly (I’m bare-
ly holding on). The total score ranges from 
0 to 63. The results are interpreted as: 0-7: 
free of signs of anxiety, 8-15: moderate anx-
iety: 16-25: moderate anxiety 26-63: severe 
anxiety. It contains 13 items and is suitable 
for the general population16.

SDS – Zung’s Self-Rating Depression 
Scale is intended for the general public 
regarding the presence of depression. Ac-
cording to the Likert Scale of 1-4, where 1 
means sometimes or rarely and 4 very often 
or always. The results (SDS Index Score) 
are interpreted as follows: less than 50: nor-
mal, no sign of depression, 50-59: signs of 
minimal or mild depression, 60- 69: mod-
erate to very clearly expressed depression, 
70 and over: severe or extremely severe de-
pression17.

6-minute Walk Test (6-MWT). The 
American Thoracic Society says that the 
6-MWT does not allow the quantification 
of the factors limiting physical activity and 
does not provide an indication of maxi-
mum oxygen consumption during exercise. 
6-MWD correlates well with the quality of 
life, better reflects the change in dyspnea 
after therapeutic interventions, and in pa-
tients with COPD after the completion of 
pulmonary rehabilitation is correlated with 
life expectancy. Evaluation test - the normal 
value on the basis of studies is considered 
distance > 500 m for women and > 600 for 

men. Accounting for the age of the patient 
can be expressed by the following formu-
la: 6MWD = 800 - (5.4 x age). For COPD 
patients there is given the value of 50 to 55 
m18,19,20.

In the Spirometry Test we focused 
on the presence of a post bronchodilator, 
where according to GOLD FEV1<80%, 
the predicted value in combination with 
FEV1/FVC<70% confirms the presence of 
bronchial restrictions. FEV1 is the volume 
of air exhaled in one second and FVC is 
the forced vital capacity, i.e. the volume 
of air forcibly blown out after full inspi-
ration1,21.

Results
To evaluate the quality of life, the 

Saint George’s Respiratory Questionnaire 
(SGRQ) was used. The results of the com-
parison of the experimental and control 
groups regarding quality of life confirm one 
component, namely the symptoms that dis-
play the frequency and strength of respirato-
ry complaints such as coughing, shortness of 
breath, number of seizures and strength on 
the level of statistical significance p=0.014 
(Table 1).

Despite improvements in spirometry in 
the FEV1 and FEV1/FVC, we did not record 
a  statistically significant difference in spi-
rometry (p<0.05). Spirometry was improved 
in respondents who underwent spa treatment 
together with Speleotherapy in the FEV1 pa-
rameter at the end of treatment by 4.07% 
and FEV1/FVC by 4.26%. In respondents 
who completed only spa treatment there 
was spirometry improvement in FEV1 at the 
end of treatment by 2.54% and FEV1/FVC 
3.21%. A statistically significant difference 
(p=0.031) was recorded through the Beck 
Anxiety Inventory at the end of treatment. 
Respondents who completed spa treatment 
along with Speleotherapy suffered only mild 
anxiety. A statistically significant difference 
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was observed in the evaluation of the 6MWT 
(p=0.004). Respondents who completed spa 
treatment along with Speleotherapy passed 
at the end of treatment by 26.56 meters more 
than before, while respondents who com-
pleted only spa treatment passed by 24.13 
meters more (Table 2).

Discussion
According to GOLD and WHO, a cough 

is usually the first sign of CPOD. Initially 
it may be intermittent, but later it is present 
every day, often throughout the day, rarely 

Tab. 1 SGRQ comparison of quality of life SGRQ

Group N Mean SD t p

Symptoms score
experimental 29 31.50 16.72 2.513 0.014*

control 63 41.53 18.25

Activity score
experimental 29 46.47 17.39 1.560 0.122

control 63 51.94 14.74

Impacts score
experimental 29 29.20 21.30 0.533 0.595

control 63 31.49 18,20

Total score
experimental 29 34.89 17.64 1.277 0.205

control 63 39.37 14.61

*p<0.05, wherein a significant difference in the experimental group for symptoms

Tab. 2 Comparison of Spirometry, Depression, Anxiety & 6-minute Walking test

Analysis Admission
 Examination Experimental group Control group

FEV1 65.06 ± 22.17 69.13 ± 22.28 73.44 ± 23.40
FEV1/FVC 76.36 ± 18.64 80.62 ± 17.28 83.04 ± 19.18
Beck 14.03 ± 9.18 8.00 ± 5.02* 11.13 ± 6.88
Zung 56.22 ± 11.07 49.41 ± 8.08 46.52 ± 8.14
6-minute Walking test 221.72 ± 80.05 248.28 ± 84.81** 320.00 ± 118.24

Legend: FEV 1 - The volume of air exhaled in the first second of forced expiratory flow, FVC 
- Total forced lung capacity
*p<0.05, wherein a significant difference in the experimental group regarding anxiety
** p<0.005, where there is a significant difference in the experimental group in the 6-minute 
Walk Test

at night. In some cases, the significant de-
crease of flow of air can develop without the 
presence of a cough. Shortness of breath is 
the reason most patients seek medical atten-
tion and is a major cause of disability and 
anxiety associated with the disease1,22.

According to the ATS/ERS6 pulmonary 

rehabilitation is multidisciplinary and com-
prehensive intervention for patients with 
chronic lung disease in which symptoms 
predominate, often limiting daily activities. 
It is part of an individual patient’s treatment, 
and is designed to optimize functional status, 
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enhance participation in physical and social 
activities, improve the quality of life and re-
duce healthcare costs by stabilizing or revers-
ing the systemic manifestations of the dis-
ease6,23. Puhan and Gimeno-Santos indicate 
that pulmonary rehabilitation has become an 
essential element in the care of patients with 
COPD24. Systematic evaluation has shown 
the large and important clinical effects of 
pulmonary rehabilitation in patients with 
COPD. Pulmonary rehabilitation leads to an 
improvement in several resulting areas, and 
plays a significant role for the patient, includ-
ing dyspnea, exercise ability, health status 
and health care utilization25,26. The minimum 
length of time for an effective rehabilitation 
program is two months and should include 
the self-management of patients1.

To evaluate quality of life, we ​​used the 
standard Saint George’s Respiratory Ques-
tionnaire (SGRQ). Using the t-test, we com-
pared whether respondents who completed 
a  spa treatment along with Speleotherapy 
have a  better quality of life. It confirmed 
one component, the symptoms displaying 
the frequency and strength of respiratory 
complaints - coughing, shortness of breath, 
number of seizures and the strength at the 
significance level of p = 0.014. Horvath9, 
Chervinskaya & Ziber10 reported an im-
proved quality of life in COPD patients 
after the completion of Speleotherapy and 
Halotherapy. Horváth confirmed that 90.4% 
of patients treated by Speleotherapy showed 
an improved clinical condition, compared 
to 72.8% in the control group. The authors 
found that clinical improvement enhances 
the quality of life of patients with COPD, 
thereby reducing exacerbations and hospi-
talization9.

It improves physical tolerance and re-
duces fatigue. Withers et al and Emery et 
al report that pulmonary rehabilitation im-
proves depression and anxiety in patients 
with COPD27,28.

Despite improvements in spirometry in 

the FEV1 and FEV1/FVC parameters, we re-
corded a statistically significant difference in 
spirometry (p>0.05). At the end of treatment 
the spirometry showed improvement in re-
spondents who underwent a  spa treatment 
together with Speleotherapy in the FEV1 pa-
rameter by 4.07% and FEV1/FVC by 4.26%. 
At the end of treatment, for respondents 
who completed only the spa treatment, the 
spirometry showed an improvement in the 
FEV1 parameter of 2.54% and FEV1/FVC 
of  3.21%. Horvath, in his studies, described 
improved airway function by measuring 
FEV1 before and after treatment. The mean 
FEV1 in the treated group (n=230) was im-
proved from 1.47±0.631 liters to 1.68±0.71 
liters. The respondents completed respira-
tory physical therapy, which included Spe-
leotherapy. In the control group (n=151) 
there was an improvement of 1.64±0.61 
liters to 1.67±0.68 liters9,10. Nurov, in his 
studies, reported improved immune func-
tion after completing Speleotherapy, but 
did not report specific tests on lung function 
in patients with COPD. He concluded that 
Speleotherapy improves the immunological 
status of patients with COPD, and conse-
quently reduces the inflammatory process, 
particularly during exacerbations29.

A statistically significant difference (p= 
0.031) was recorded in the Beck Anxiety 
Inventory at the end of treatment. Respon-
dents who completed spa treatment along 
with Speleotherapy had moderate anxiety. 
Kunik et al in their study describes the im-
provement of quality of life, anxiety and 
depression (p<0.005) after 8 weeks of Cog-
nitive-Behavioral Therapy30.

A statistically significant difference was 
observed in the evaluation of the 6-minute 
Walk Test (p=0.004). Respondents who 
completed spa treatment along with Speleo-
therapy passed at the end of treatment 26.56 
meters more than before, while respondents 
who completed only spa treatment passed 
by 24.13 meters more. Leupold, in his study, 
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examined 210 patients with COPD and in-
vestigated the effects of intensive 3-week 
outpatient pulmonary rehabilitation, fo-
cused on exercising lung capacity, dyspnea 
and improving quality of life. He made in-
vestigations before and after pulmonary re-
habilitation and assessed physical activity 
with the 6MWT. The test results showed 
an improvement in the 6MWT of (+39 m, 
p<0001) following treatment and simulta-
neously reduced dyspnea in the 6MWT of 
(-0.5, p<0.001). The improvement in all di-
mensions of the SF-36 reflects the improved 
quality of life after treatment (p<0.001)31. 
Takata et al found that spa treatment im-
proved ventilation dysfunction and in the 
6MWT the distance traveled by COPD pa-
tients increased32.

Dramsdahl, Harari & Avriel et al de-
scribed the term “Dead Sea Climatothera-
py” including several therapeutic methodol-
ogies under the supervision of a physician: 
Heliotherapy, Balneotherapy, Hydrothera-
py, Physiotherapy, Sports and Physical Ed-
ucation with the optimal use of unique cli-
matic factors33,34,35. The Dramsdahl Study in 
Norway showed significant improvement in 
patients with COPD in health and the qual-
ity of life after completing Climatotherapy 
by the Dead Sea, describing their stay as 
a turning point in their history of the disease 
in their lifetime. Most patients were able to 
continue working, training or studying33.

Conclusion
As a  partial department Speleomedi-

cine can be found on the border of natural 
and medical sciences. It includes the cre-
ation and application of appropriate thera-
pies. In Slovakia, it is carried out in vari-
ous forms in natural caves. According to 
medical approaches and self-treatment in 
caves, besides Speleotherapy, climatic and 
reconditioning stays are also carried out. 
The condition and success guarantee of 

the cave treatment is so-called salt water 
aerosol, which is air with finely-dispersed 
components of the solid and liquid phases. 
In comparison with other studies, we found 
that regarding Speleotherapy, there are few 
studies that confirm the success or failure 
of therapy. This will reduce the potential 
evidence in support of this therapy. In our 
research, we found improvement in anxiety 
and an increase of the distance covered in 
the 6MWT after completing Speleotherapy 
with spa treatment.
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