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To evaluate the effectiveness
of N.A.P. therapy on voice
improvement in patients
with asthma and connected
voice disorders treated in
subterranean environment
in Wieliczka Salt Mine Health
Resort.



• Dysphonia affects 39-83 % 
patients suffering from asthma
(Williamson et al. 1995, Lavy et al., 2000, 
Foster 2006)

• Injuries of vocal folds are
caused by hyperactivity of the larynx
(Benninger et al. 2011) 
and by side effects of inhaled 
corticosteroids (Ihre et al. 2004, 
Bhalla et al. 2008)

• Reduction of lung capacity, shorter 
exhalation, disturbances of 
distribution and changes in the vocal
folds cover are observed
(Grudzień-Ziarno 2013)



An integrative neuro-orthopaedic
therapy applied in neurological
and orthopaedic rehabilitation
as well as for prevention.
(Horst 2009, 2011)



The aim of N.A.P. 
therapy is to enhance 
posture control and 
motor learning.

Re-set the Brain



„Wieliczka” Salt Mine

The “Wieliczka” Salt Mine is one 
of the most valuable monuments 
of material and spiritual culture 
in Poland. 

Each year it is visited by more
than one million tourists from all
over the world.



Subterranotherapy

An active rehabilitation 
with the use of the medicinal
properties of the underground
environment.

The underground „Wieliczka” 
Salt Mine Health Resort  
(135m under the Earth)

The Dragon Chamber



Healing properties 
The air in the underground
chambers owes its medicinal
qualities mostly to a salt 
aerosol which works as 
a general and topical 
anti-inflammatory,
is free of pollens and exerts 
bacteriostatic activity
(Obtułowicz i in. 2013, 
Kostrzon, Badyda 2015)

The underground „Wieliczka” 
Salt Mine Health Resort  
(135m under the Earth)



Healing properties 

The partial pressure of 
oxygen is higher than 
on the surface, facilitating its 
absorption by tissues and 
organs of patients undergoing
subterraneotherapy.
(Olechnowicz-Bobrowska, Wojkowski 
2004)

The underground „Wieliczka” 
Salt Mine Health Resort  
(135m under the Earth)

The Lake Wessel Chamber



Stability of climatic parameters

In the healing chambers
the air temperature (13.0-14.5 °C)
and humidity (60-75%) remain
stable, regardless of the season
of the year or conditions on the
surface.
(Kostrzon i in. 2005)

The underground „Wieliczka” 
Salt Mine Health Resort  
(135m under the Earth)

The Boczkowski Chamber



Study group

A pilot study (10-28.08.2015)
with the participation of 17 patients
(mean age 53 ± 15.8 years)
with bronchial asthma and chronic
diseases of the upper respiratory
tract.

N.A.P. therapy underground

Rehabilitation stay in
the underground health resort



Underground treatment

3 weeks of the rehabilitation
stay combined with 12 group
and 2 individual sessions of
N.A.P. therapy which lasted
30 minutes each.

Influence on sympatic, nervous
system and chest mobility

Methods



Chest mobility

Chest circumference difference
between the maximum inhalation
and exhalation.
(Buckup, 2008)

Methods

Breathing pattern



State of voice

MPT - duration of
prolonged, uninterrupted
phonation of the vowel [a]
achieved during 
one exhalation.

Methods

Maximum phonation time - MPT assessment



Queen’s College Step Test
(Mc Ardle et al.,1972, Żołądź 2006)

3-minute step test 
40 cm high stool
22 steps per minute for women
24 steps per minute for men.

Methods

VO2 max



Application of N.A.P. therapy
in the underground 

Wieliczka Salt Mine Healt Resort 

Activity of thoraco-lumbar fascia
Motor control



Application of N.A.P. therapy
in the underground 

Wieliczka Salt Mine Health Resort

Activity of sitting on a blaket in order to:
- increase mobility of pelvis and rib joints

- inhibit of supplementary breathing muscle



Application of N.A.P. therapy
in the underground 
Wieliczka Salt Mine

Tongue activity with spatula:
activity of deep muscle in front of cervical spine

(pro-active stability of cervical spine)
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Comprehensive rehabilitation
including:

• subterranean environment,
• breathing and postural therapy
• increasing the elasticity of supra-

and infrahyoid muscles based on
N.A.P. therapy techniques may
significantly improve voice
performance in patients with
asthma.
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