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Resumen

Objetivos: El objetivo de este estudio fue analizar los efectos de un programa de ejercicio físico multicomponente en personas 
con hipofunción vestibular (HV) en la composición corporal, capacidad cardiorrespiratoria (CCR) y equilibrio.
Material y método: Personas con HV (n = 45) se aleatorizaron en un grupo de atención control (GAC, tratamiento habitual) y 
en un grupo de ejercicio físico (GEF, 2 días por semana, 60 min/día, con un programa multicomponente incluyendo resistencia 
aeróbica, fuerza y equilibrio). Antes y después de ocho semanas de intervención se valoró a todas las personas participantes 
la composición corporal [masa corporal (MC), masa grasa (MG) y masa libre de grasa (MLG)], la CCR con una prueba pico de 
esfuerzo cardiopulmonar [consumo pico de oxígeno (VO2pico)] y el equilibrio con la prueba Modified Dynamic Gait Index (MDGI).
Resultados: Después de la intervención GEF disminuyó el %MG (p = 0,041, Δ = -4,4%) y aumentó el %MLG (p = 0,041, Δ = 
2,2%), incrementó el VO2pico tanto en valores relativos (mL∙kg.1∙min-1, p = 0,007, Δ = 9,9%) como absolutos (L∙min-1, p = 0,007, 
Δ = 10,5%), y presentó valores superiores en la prueba MDGI (p = 0,008, Δ = 4,1%). En cambio, el GAC no presentó cambios 
significativos en la composición corporal, ni prueba MDGI, y se observaron descensos en el VO2pico absoluto (L∙min-1, p = 0,016, 
Δ = -11,1%), sin cambios significativos en valores relativos.
Conclusión: En conclusión, un programa de ejercicio físico multicomponente en personas con HV parece mejorar la com-
posición corporal, CCR y equilibrio. Se debería recomendar y aplicar un estilo de vida saludable basado en la práctica regular 
de ejercicio físico para reducir los efectos de la propia enfermedad, el sedentarismo generado por los síntomas o la posible 
aparición de otras enfermedades.
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Summary

Objectives: This study aimed to analyse the effects of a multi-component exercise programme in people with vestibular 
hypofunction (VH) on body composition, cardiorespiratory fitness (CRF), and balance.
Material and method: People with VH (n = 45) were randomised into a control care group (CG, treatment as usual) and an 
exercise group (EG, 2 days per week, 60 min/day, with a multi-component programme including aerobic endurance, resistance 
training, and balance). Before and after eight weeks of intervention, all participants were assessed for body composition [body 
mass (BM), fat mass (FM), and fat-free mass (FFM)], CRF with a peak cardiopulmonary exercise test [peak oxygen consumption 
(VO2peak)] and balance with the Modified Dynamic Gait Index (MDGI) test.
Results: After the intervention EG decreased %FM (P = 0.041, Δ = -4.4%) and increased %FFM (P = 0.041, Δ = 2.2%), increased 
VO2peak both in relative (mL∙kg.1∙min-1, P = 0.007, Δ = 9.9%) and absolute values (L∙min-1, P = 0.007, Δ = 10.5%), and presented 
higher values in the MDGI test (P = 0.008, Δ = 4.1%). In contrast, the CG showed no significant changes in body composition 
nor MDGI test, and decreases were observed in absolute VO2peak (L∙min-1, P = 0.016, Δ = -11.1%), with no significant changes 
in relative values.
Conclusion: In conclusion, a multi-component exercise programme improves body composition, CRF, and balance in people 
with VH. A healthy lifestyle based on regular exercise should be recommended and implemented to reduce the effects of the 
disease and the sedentary lifestyle generated by the symptoms or the possible occurrence of other diseases.
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Introduction

The vestibular system is a sensory system which involves com-
munication between the ocular system, postural muscles, brainstem, 
cerebellum, cortex and peripheral vestibular apparatus. The last entry 
in the list consists of small structures in the inner ear which detect head 
movement and gravitational forces on the body. This information is 
processed in the brain so the individual can keep balance, correctly 
process visual images and orient themselves spatially when moving1. 
Vestibular hypofunction (VH) is a partial or total disorder of the central 
vestibular system (brainstem, cerebellum and vestibular-cerebellar con-
nections) or peripheral vestibular system (labyrinth or vestibular nerve) 
which can cause disabling symptoms, both static (oblique deviation, 
postural asymmetries) and dynamic (dizziness, balance disorders, ataxia, 
lateropulsion, oscillopsia)2. 

VH severely affects the functioning and daily life of people who 
suffer from it. Symptoms such as ataxia (i.e. lack of coordination and 
instability when walking) or oscillopsia (i.e. visual disturbances) involve 
an increased risk of falls. These symptoms impair people’s ability to 
perform daily activities, thus worsening their quality of life and negati-
vely impacting their personal, social and economic well-being2. Such 
disabilities affect their self-confidence and generate fear and/or anxiety 
when taking part in different social activities. As a consequence, people 
with VH tend to limit physical activity (PA) and lead a sedentary life so 
as not to trigger the aforementioned symptoms. This not only worsens 
their VH but also opens the door to the possible appearance of other 
medical problems3.

Such sedentary behaviour and physical inactivity is associated 
with an increased risk of chronic non-communicable diseases, a lower 
quality of life and increased mortality4. Behaviour of this kind can have 
several negative effects on health, such as an unhealthy increase in fat 
mass and decrease in cardiorespiratory capacity (CRC) and fat-free mass, 
thereby hampering balance and increasing the number of falls. It can 
also worsen a person’s quality of life, so PA could be a good adjuvant 
treatment for people with VH5.

For people with VH, vestibular rehabilitation has been determined 
to be effective in stimulating the development of mechanisms which 
correct alterations in spatial orientation and balance, thus improving 
their quality of life6. Previous studies of vestibular rehabilitation through 
physical therapy have involved habituation or repetition exercises, static 
and dynamic balance exercises, postural control altering visual input 
(closed eyes, virtual reality) and somatosensory input (foam rubber), 
walking exercises and general fitness exercise to improve postural and 
gaze stability7. However, programmes should be individualised and 
tailored to the characteristics of the damage and the functional capa-
city of each patient. Therefore, following a supervised physical exercise 
programme is of vital importance if you want to generate adherence 
to PA and end the aforementioned sedentary lifestyle8.

So, taking into account the benefits of PA, it is important to hit on 
a good training methodology for people with VH. These recommen-

dations were made by WHO and are classified depending on age and 
health condition. WHO determines that adults aged ≥18 years with 
chronic conditions should perform between 150 and 300 minutes of 
moderate-intensity aerobic PA per week and/or between 75 and 150 
minutes of vigorous-intensity aerobic PA per week, or an equivalent 
combination of moderate- and vigorous-intensity activity each week. 
It also recommends muscle strengthening activities involving modera-
te- or greater-intensity strength exercises at least two days a week, and 
people aged ≥65 years, in addition to the above, should do functional 
balance and fall prevention exercises at least three days a week9. So a 
multicomponent physical exercise programme combining strength, 
endurance, balance and gait training could be the most beneficial 
for increasing lean body mass, CRC and balance, and, consequently, 
for maintaining autonomy, decreasing the risk and number of falls, 
and improving quality of life10. Interventions that combine high-
intensity interval training (HIIT) and muscle strength training have 
more beneficial effects than any other type of physical exercise when 
it comes to increasing lean body mass and CRC, in turn reducing the 
risk of morbidity and mortality11. HIIT is a training method based on 
repeated bouts of high-intensity exercise in alternation with bouts of 
low- to moderate-intensity or recovery exercise. HIIT may have added 
advantages compared to continuous moderate-intensity exercise as 
it leads to greater CRC improvement and produces peripheral muscle 
changes which result in fewer negative symptoms of training12. What 
is more, considering that lack of time is the biggest obstacle to doing 
regular PA, low-volume HIIT (10 minutes or less at high intensity) could 
be a better option for aerobic training, achieving greater physiological 
stimuli, compared to a programme of light-moderate intensity exercise 
at a greater volume13. Retro-walking (i.e. walking backwards) has also 
been related to vestibular improvement and greater quality of life. It has 
been observed that backward movements reduce the load falling on the 
joints of the extremities and increase muscle power. Also, as a person 
walks backwards, they move without relying on their sight, which fur-
ther develops their other senses, mainly hearing, and increases balance 
and proprioception14. All physical exercise design should be based on 
the FITT principle (Frequency, Intensity, Time and Type) and organise 
workouts by adjusting these variables. However, there is an absence of 
studies determining an adequate protocol which considers the FITT 
principle and the PA recommendations for the general population 
integrating a multicomponent physical exercise programme for people 
with VH. Therefore, the main objective of this study was to analyse the 
effects of a multicomponent physical exercise programme on people 
with VH in terms of body composition, CRC and balance.

Materials and method

The EXERVEST study protocol was published in a previous article15. 
The sample of the present study included 45 adults (57.3 ± 9.9 years) 
with chronic UVH or BVH who used the ENT service at the university 
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hospital run by the Araba/Álava public health service. All the participants 
met the inclusion and exclusion criteria with a favourable report from 
the Araba/Álava public health service’s Research ethics committee 
(File 2021-095). After signing the informed consent forms, they were 
randomised into two groups: the physical exercise group (EXG, n = 25) 
and the attention control group (ACG, n = 20). All the subjects recruited 
were assessed at two points in time, before (T0) and after (T1) the eight 
weeks of intervention, to analyse the variables considered in the study.

Balance and risk of falls were assessed using the Modified Dynamic 
Gait Index (MDGI)6. To assess body composition, fat mass (FM) and fat-
free mass (FFM) were measured by bioelectrical impedance analysis 
(Tanita, BF 350 and Tanita, BC-418 MA, Amsterdam, The Netherlands). 
To analyse CRC and determine peak oxygen consumption (VO2peak) and 
ventilatory thresholds (VT), a peak symptom-limited cardiopulmonary 
exercise test was conducted on a Lode Excalibur cycle ergometer with 
electronic brake (Groningen, The Netherlands) under controlled labo-
ratory conditions. The protocol started at 40 W (~70 rpm), with gradual 
increments of 10 W every minute until exhaustion. Gas and ventilation 
analyses, and electrocardiogram monitoring were performed with the 
ErgoCard Medisoft S.S system (Belgium Ref. USM001 V1.0 system), cali-
brating before each test according to the manufacturer’s instructions. 
It was assumed that VO2peak had been achieved when two or more of 
the following items were obtained: 

	− >85 % of age-predicted maximum heart rate (HR).
	− Perceived maximum fatigue (>18 on the Borg scale).
	− Peak respiratory exchange ratio ≥1.10.
	− Omission of increment in oxygen uptake and/or HR with increases 

in work rate17. 
The measurements of the first and second ventilatory thresholds 

(VT1 and VT2) were carried out using the standardised V-slope and 
ventilatory equivalent methods17. After reaching peak exertion, the 
participants remained at rest on the bike for five minutes to recover 
with electrocardiogram and blood pressure monitoring. Three ranges 
of physical exercise intensity were determined by identifying the two 
VTs: R1, light to moderate with HR values below VT1; R2, moderate to 
vigorous with HR values between VT1 and VT2; and R3, vigorous to se-
vere with HR values higher than those associated with VT2 up to HRpeak.

Before the intervention, all anti-vertigo drugs were withdrawn 
from the participants. The ACG only performed the home vestibular 
rehabilitation exercises that are usually prescribed in consultation with 
this type of patients, particularly focused on complex visual and postural 
environments. The EXG exercised two non-consecutive days a week for 
eight weeks under the supervision of physical exercise specialists. Each 
session included a standardised 15-min warm-up with joint mobility and 
gait technique exercises, and a 5-min cool-down with basic stretching 
and controlled-breathing exercises. The central part of each training 
session consisted of:

	− A low-volume aerobic HIIT programme on the bicycle (15 min of 
total volume) plus five minutes of retro-walking on the treadmill 
at R1-R2.

	− Timed circuit training (45/20 seconds per exercise) with nine ba-
lance and endurance exercises which included postural control 
and integration of major muscle groups and basic motor patterns, 
including four core exercises at the end. 

Statistical analysis

The normality of the variables was determined using the Shapiro-
Wilk test. In addition to age and body mass (BM); the rest of the varia-
bles were considered non-normal distributions. Descriptive statistics 
were calculated for all the variables. The data were expressed as mean 
± standard deviation (SD) when normality was met and as median ± 
interquartile range when there was non-normal distribution. An inde-
pendent samples t-test was carried out on all the parametric variables 
to determine if there was a significant difference between the groups, 
using Student’s t-test for those that followed a normal distribution and 
the Mann–Whitney U test when they did not. Cohen’s d was calculated 
to describe the standardised mean difference in the effect sizes between 
the groups. The effect sizes were interpreted as small (d = 0.2), medium 
(d = 0.5) and large (d = 0.8) based on Cohen’s benchmarks (1988). The 
two-sample t-test was used to determine if there were significant di-
fferences in the data recorded within each group between before and 
after the intervention. Analysis of variance (ANOVA) was used to examine 
the delta (Δ) score for each group (EXG, ACG). The data were analysed 
according to the intention-to-treat principle. Statistical significance was 
set at p ≤0.05. All the statistics were analysed using SPSS 25.0.

Results

Before the intervention (Table 1), it was observed that there were 
no significant differences between the groups (EXG vs. ACG) in any of 
the variables analysed. Both the men (31.6 ± 7.8%) and the women (34.8 
± 7.7%) had obesity values in relation to the FM percentage (%FM)18. 
The values of VO2peak taking the age (57.3 years) and sex of the partici-
pants into account indicated that the men were in the 40th percentile 
(VO2peak = 23.0 ± 10.0 mL∙kg-1∙min-1) and the women in the 80th percentile 
(VO2peak = 21.0 ± 7.0 mL∙kg-1∙min-1)19. According to the mean results of 
the MDGI test (60.0 ± 6.0), the participants were not at risk of falling20. 

Analysing the post-intervention values (Table 2), while in the 
EXG there were significant increases in the FFM percentage (%FFM) 
(p = 0.041, Δ = 2.2%), VO2peak, both in relative (mL∙kg.1∙min-1, p = 0.007,  
Δ = 9.9%) and absolute (L∙min-1, p = 0.007, Δ = 10.5%) values, and MDGI 
(p = 0.008, Δ = 4.1%), and a significant decrease in the %FM (p = 0.041, 
Δ = -4.4%); the ACG showed significant decreases in absolute VO2peak 
(L∙min-1, p = 0.016, Δ = -11.1%), without changes in the other variables. 
So the comparative analysis of the changes between the two groups 
after the intervention showed differences in VO2peak, both in relative 
(mL∙kg-1∙min-1, p <0.001, Z = -3.217) and absolute (L∙min-1, p <0.001,  
Z = -3.534) terms, and in MDGI (p = 0.01, Z = -2.346), with significant 
increases in EXG compared to ACG.
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Table 1. Pre-intervention analysis of the EXERVEST study population. 

	 All
(n = 45)

EXG
(n = 25)

ACG
(n = 20)

p Cohen’s
d

Age (years) 57.3 + 10.0 55.0 + 8.5 60.1 + 11.1 0.043 0.52

BM (kg) 75.0 + 16.6 77.3 + 15.7 72.0 + 17.6 0.146 0.32

FM (%) 33.7 + 7.8 33.5 + 7.1 33.9 + 8.7 0.441 0.05

FFM (%) 66.3 + 7.8 66.5 + 7.1 66.1 + 8.7 0.441 0.05

VT1 (mL∙kg-1∙min-1) 12.0 + 6.0 12.0 + 5.5 12.0 + 5.5 0.766 0

RERpeak 1.1 + 0.1 1.12 + 0.15 1.1 + 0.07 0.083 0.17

VO2peak (mL∙kg∙-1min-1) 22.0 + 10.0 22.0 + 8.0 22.5 + 11.0 0.945 0.05

VO2peak (L∙min-1) 1.6 + 0.7 1.6 + 0.6 1.5 + 1.1 0.283 0.11

MDGI 60.0 + 6.0 61.0 + 17.0 60.0 + 5.0 0.426 0.08

ACG: Attention control group; EXG: Physical exercise group; BMI: Body mass index; BM: Body mass; FM: Fat mass; FFM: Fat-free mass; MDGI: Modified Dynamic Gait Index; RERpeak: Peak respira-
tory exchange ratio; VT1: Ventilatory threshold 1; VO2peak: Peak oxygen consumption.

EXG
(n = 16)

ACG
(n = 14)

p

PT0-T1 PT0-T1

BM (kg)
T0
T1

78.8 ± 17.1
77.9 ± 16.4

	

0.064
70.5 ± 15.3
70.2 ± 15.9 0.365 0.258

FM (%)
T0
T1

31.7 ± 7.3
30.3 ± 8.1

	

0.041
35.7 ± 6.5
33.8 ± 8.4

	
0.231

	
0.426

FFM (%)
T0
T1

68.2 ± 7.3
69.7 ± 8.1

	
0.041

64.2 ± 6.5
66.2 ± 8.4

	
0.231

	
0.427

VT1 (mL∙kg.1∙min-1)
T0
T1

14.9 ± 5.8
16.3 ± 6.1

	
0.183

13.6 ± 4.6
12.8 ± 2.7

	
0.591

	
0.180

RERpeak

T0
T1

1.11 ± 0.07
1.07 ± 0.09 0.064

1.09 ± 0.07
1.07 ± 0.08

 
0.223

	
0.758

VO2peak (mL∙kg.1 ∙min-1)
T0
T1

	
25.2 + 7.2
27.7 + 8.3 0.007

24.6 + 6.5
22.3 + 6.7

	
0.054

	
<0.001

VO2peak (L∙min-1)
T0
T1

1.9 + 0.5
2.1 + 0.5

	
0.007

1.8 + 0.7
1.6 + 0.6

	
0.016

	
<0.001

MDGI
T0
T1

	
48.3 + 19.1
50.3 + 18.7

	
0.008

52.4 + 16.4
51.9 + 15.5

	
0.428

	
0.010

ACG: Attention control group; EXG: Physical exercise group; BMI: Body mass index; BM: Body mass; MDGI: Modified Dynamic Gait Index; RERpeak: Peak respiratory exchange ratio; VT1: Ventilatory 
threshold 1; VO2peak: Peak oxygen consumption.

Table 2. Post-intervention analysis of the EXERVEST study population. 
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Discussion

The objective of this study was to analyse the effects of a multi-
component physical exercise programme on people with VH in terms 
of body composition, CRC and balance. The main outcomes were:

	− The ACG maintained the baseline body composition values, while 
the EXG had a lower FM% and a higher FFM%.

	− The EXG had greater CRC in both relative and absolute terms, 
while the ACG maintained CRC relative values but had lower CRC 
in absolute terms.

	− Regarding balance, no changes were observed in the ACG, while 
the EXG obtained higher values in the MDGI test.
Body composition in terms of FM% and FFM% are related to PA 

and lifestyle, with sedentary people or people with low levels of PA 
having more noxious values because they give rise to a positive energy 
balance, leading to an increase in fat build-up21. Like this study, a physical 
exercise programme combining strength training and HIIT also led to 
improvements in FM% and FFM%22. The reason for this is that this type 
of training leads to improvements in skeletal muscle capacity for the 
uptake and oxidation of fatty acids, and for increasing both glycogen 
content and utilisation11. Indeed, it has been shown that a large amou-
nt of abdominal and total fat is lost through HIIT23. It has also been 
shown that, if we add retro-walking with shorter steps to this training, 
the step speed increases, as do, in turn, muscle power and energy 
consumption14. Although aerobic endurance training results in greater 
caloric expenditure, strength training can change the distribution of 
body fat and increase muscle mass by activating type II or fast-twitch 
fibres, leading to better metabolic control24. This leads to a decrease in 
the pro-inflammatory proteins associated with physical inactivity and 
secreted by adipose tissue, called cytokines, which inflame the tissue 
and participate in the accumulation of fat, giving rise, potentially, to 
different metabolic diseases, such as atherosclerosis. At the same time, 
there is an increase in myokines, proteins secreted by the muscle which 
counteract the effects of cytokines and regulate muscle growth and 
lipid metabolism25.

Regarding CRC, the results of this intervention show that it improved 
in the EXG in terms of both relative (mL∙kg.1∙min-1, p = 0.007, Δ = 9.9%) 
and absolute (L∙min-1, p = 0.007, Δ = 10.5%) values, while the relative 
values of the ACG remained stable and its absolute values got worse 
(Table 2). People with VH tend to limit PA and lead a sedentary life so as 
not to trigger the symptoms. This worsens their CRC and, consequently, 
increases the risk of other medical problems, such as cardiovascular 
diseases3. Several studies have shown that HIIT training is related to an 
increase in VO2peak, due to mitochondrial biogenesis, and to the change 
in its composition, favouring aerobic metabolism capacity. This is due 
to the oxygen deficit that occurs after each acceleration close to the 
recovery interval; this new start to achieve high intensity activates the 
anaerobic metabolism, producing a physiological remodelling as a pro-
duct of work in a hypoxic condition and activating the receptor gamma 
coactivator 1-alpha (PGC-1), considered the regulator of mitochondrial 
biogenesis at muscle level26. 

Low-volume HIIT also increases angiogenesis, the appearance 
of the GLUT4 protein in skeletal muscle and type I and II muscle fibre 
recruitment, and, consequently, glucose absorption, and improves en-
dothelial function, blood pressure, muscle oxidative capacity, ejection 
fraction, stroke volume, peripheral vascular function and ventricular 
relaxation, resulting in an overall increase in myocardial contractile 
function13. As a result of these improvements, the cardiovascular system 
is strengthened and blood circulation stimulated, improving the trans-
port and utilisation of oxygen throughout the body and, consequently, 
CRC27. Along these same lines, HIIT is also recommended for patients in 
poor physical condition not able to perform exercise of long duration 
because they cannot withstand high volumes of training28.

In addition to aerobic training, strength training has been shown 
to be very beneficial for improving CRC. Increasing muscle mass also 
improves endothelial function, vasodilator capacity, blood pressure, 
microcirculation, cholesterol clearance, glucose absorption, myokine 
secretion, cytokine blockade and oxidative enzymes, and leads to an 
increase in type II muscle fibres. This achieves an improvement in blood 
flow and greater oxygenation throughout the body, leading to greater 
VO2peak levels.

Finally, this intervention sought to improve balance and the risk of 
falls, given that an altered perception of position or movement is one 
of the main symptoms of the condition6. Although all the participants’ 
MDGI values were already in normal ranges at the beginning of the study 
(Table 1), the results indicate that, after the intervention with physical 
exercise, the EXG significantly improved on its initial values, showing 
better balance, while the ACG’s values did not change (Table 2). Previous 
studies integrating retro-walking into their intervention have also ob-
served improvements in balance in people with a damaged vestibular 
system or loss of balance14. When we walk backwards, the break in the 
flow of visual data further stimulates the proprioceptive sensory system, 
that is, we move without depending on our sight, developing to a grea-
ter extent other senses such as hearing, as well as balance. Therefore, 
the body position and movement information the brain receives plays 
an important role in improving balance14. Retro-walking could improve 
joint proprioception, lower muscle strength and balance30.

In this study’s intervention with physical exercise, different balance, 
gait and strength exercises were also integrated to recover postural 
control and balance. Balance exercises in people with VH aim to improve 
the use of visual and somatosensory information as the main systems 
for postural control, taking the place of their damaged vestibular 
function and, therefore, increasing balance and decreasing the risk of 
falling. Exercises such as “single leg balance on bosu ball”, in which the 
body rocks, serve to better control the centre of gravity and balance7. 
VH generates symptoms such as dizziness, blurred vision, decreased 
dynamic visual acuity and, consequently, imbalance. This inability to 
walk can worsen functionality and balance, increasing dependence 
and isolation. Therefore, walking exercises are crucial to improve gaze 
stability and dynamic visual acuity in people with VH, developing a safer 
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pattern and different mechanisms which correct alterations in spatial 
orientation and dynamic postural balance31. We know that strength 
training can help improve balance, which is, in part, related to increased 
muscle strength32.

The balance of the EXG taking part in the multicomponent physical 
exercise programme involving retro-walking and different balance, gait 
and strength exercises improved, reducing the risk of falls (Table 2). 

It should also be mentioned that this intervention with people 
with VH involved several limitations. These include the small size of the 
sample, which was because the study was yet to be completed. This 
negatively influenced data collection because the power of sample size 
necessary for the data obtained to be representative of the population 
had still not been reached. Poor adherence to PA programmes due to 
lack of motivation and time also reduced the number of completed 
sessions, affecting the results of the study. The short duration of the 
study (8 weeks) may also have neglected the long-term effects of the 
PA programme, as many benefits require more time to develop fully. 
Finally, the difficulty in controlling external variables such as sleep, diet 
and thermogenic activity not associated with exercise may also have 
borne an influence on the effects of the intervention.  

Conclusion

A multicomponent exercise programme for people with VH could 
be effective in improving body composition, CRC and balance, variables 
which tend to worsen due to physical inactivity. Therefore, a healthy 
lifestyle should be recommended and applied in this population, based 
on the regular practice of PA to reduce the effects of the disorder itself, 
the sedentary lifestyle generated by the symptoms or the possible 
appearance of other medical problems..
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