Balneo and PRM Research Journal

ARB
i

Asociatia Romana
de Balneologie

Research article

The general essential objectives of medical rehabilitation in the
management of chronic dyspnea — a systematic review

Kinga Vindis!?, Diana Carina Iovanovici2?*, Marian Morenci3", Elisabeta Maria Vasca*t, Cseppento Carmen Delia
Nistor 1, Manuela Simona Pop?, Noemi Nemeth!, Cristian Bustea’, Alexandra Georgiana Tarceé, Katalin Babeg’?,
Cilin Florin Bochis®*, Bombonica Gabriela Dogaru®

Citation: Vindis K., Iovanovici D.C,,
Morenci M., Vasca E. Nistor
Cseppento C.D., Pop M,S,, Nemeth
N., Bustea C., Tarce A. G., Babes K.,
Bochis C.Florin., Dogaru B.G. - The
general essential objectives  of
medical rehabilitation in the manage-
ment of chronic dyspnea -
a systematic review

Balneo and PRM Research Journal

2023, 14(3): 586

Academic Editor(s):
Constantin Munteanu

Reviewer Officer:
Viorela Bembea

Production Officer:
Camil Filimon

Received: 05.08.2023
Accepted: 15.08.2023
Published: 01.09.2023

Reviewers:
Alisa Tdbirta
Mariana Rotariu

Publisher’s Note: Balneo and PRM
Research Journal stays neutral with
regard to jurisdictional claims in
published maps and institutional af-
filiations.

(@) ev-ne-no |
Copyright: © 2023 by the authors.
Submitted for possible open-access
publication under the terms and
conditions of the Creative Commons
Attribution (CC  BY) license
(https://creativecommons.org/license

s/by/4.0/).

1.  Department of Psycho Neuroscience and Recovery, Faculty of Medicine and Pharmacy, University of
Oradea, Oradea, Romania, (K.V.), (C.D.N.C.), (M.S.P.), (N.N.)

2. Doctoral School of Biomedical Sciences, Faculty of Medicine and Pharmacy, University of Oradea, Oradea,
Romania, diana_iovanovici@yahoo.com (D.C.L);

3. Institute of Cardiovascular Diseases, Timisoara, Romania; morenci_marian@yahoo.com (M.M);

4.  Department of Oral Rehabilitation, "Vasile Goldis" West University of Arad, 310025 Arad, Romania;
(EM.V)

5. Department of Surgery, Oradea County Emergency Clinical Hospital, 410169, Oradea, Romania. (C.B.);

6.  Medicine Program of Study, Faculty of Medicine and Pharmacy, University of Oradea,
410073 Oradea, Romania; (A.G.T.);

7. Cardiology Department, University of Oradea, Faculty of Medicine and Pharmacy, 410073 Oradea,
Romania; (K.B.)

8.  Department of Dentistry, Faculty of Medicine and Pharmacy, University of Oradea, 410087 Oradea,
Romania; calin_bochis@yahoo.com (C.F.B.)

9. Medical Rehabilitation Department, University of Medicine and Pharmacy "luliu Hatieganu"
Cluj Napoca, Romania (B.G.D.).

* Correspondence: diana_iovanovici@yahoo.com (D.C.I.), morenci marian@yahoo.com (M.M).

Abstract: Dyspnea is defined by an increased laboured breathing, due to interactions of motor, sen-
sory and metabolic nerve impulses, with increased airway resistance, caused by hypox-emia or
hypercapnia. Chronic
disease, skeletal disease, anaemia, obesity or even physical deconditioning, a condition that persists
for more than 4-8 weeks. As for the rehabilitation program, it in-volves the patient’s re-education,
the actual physical recovery, change in risk factors and psychological counselling, all leading to the
definite improvement of the physical and mental condition, with positive consequences on the
quality of life. The rehabilitation pro-gramme applied to increase exercise tolerance in patients with
chronic dyspnea can be performed safely; it will also result in an increase in the quality of life of
patients. There is a need to develop a strategy for a long-term approach to patients with chronic
dyspnea, involving a multidisciplinary team for the constant follow-up of these patients using easi-
ly reproducible, feasible and low-cost methods. Rehabilitation therapy in patients with chronic
dyspnea uses a set of therapeutic measures, with the aim of restoring greater physical and mental
capacity than before the programme.

dyspnea presents various causes, respiratory disease, car-diovascular

Keywords: pulmonary rehabilitation, chronic dyspnea, physical therapy in dyspnea

1. Introduction

Cardiopulmonary rehabilitation includes a multidisciplinary program and its main
objective is to prevent the patient’s physical deconditioning beyond the limit imposed by
the basic suffering [1]. It includes several medical disciplines, which tailor the therapy
according to the individual needs of each patient, setting up long-term objectives, using
therapeutic methods aimed at increasing physical capacity, regaining autonomy as well
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as social and professional reinsertion, thus achieving an increase in the patients’ quality
of life [2, 3].

1.1. Definition and etiology.

dyspnea is a pathophysiological condition, which manifests itself through an
increased respiratory effort, a distinct sensation in terms of quality, but which varies in
intensity. The mechanism is the interaction of motor, sensory and metabolic nerve
impulses, which lead to a dysfunction of the motor cortex, due to hypoxemia or
hypercapnia [4, 5]. The dyspneic patient, who presents a dyspneic disease, persistent
over 4-8 weeks, falls under the concept of chronic dyspnea [6].

Shortness of breath is commonly seen in patients with cardiopulmonary disease. The
history provides information about the etiology of this clinical manifestation. Cardiac
causes are ischaemic heart disease, congestive heart failure, valvular heart disease and
arrhythmias. Pulmonary vascular diseases, restrictive and obstructive dysfunction
diseases may also be accompanied by dyspnea. Other causes of dyspnea have also
been identified (figure 1)[7-9]. Chronic dyspnea may have different origins, pulmonary,
cardiac or other such as anaemia, lack of physical condition, anxiety. Often, several
reasons are behind it.

dyspnea is the symptom that generates, in addition to biological reactivity, also a
psychological reactivity, experienced differently by patients. Anxiety and depression are
quite common manifestations among patients with chronic cardiovascular and
respiratory diseases, manifested via dyspnea [10].

As for the quality of life, experiencing this symptom - chronic dyspnea, causes a
reduction in the quality of life due to the discomfort created by it, disability, and inability
to work, with the consequence of some psycho-social problems, to which the patient must
adapt [11].

_ Respiratory __ COPD, bronchial asthma, bronchi-
disease ectasis, cystic fibrosis

Kyphoscoliosis, Ankylosing
— spondylitis, myasthenia gravis, S.
Guillain Barre

Chest wall
Dyspnea of respiratory origin - disease

Parenchyma Infections, pulmonary fibrosis,
~ llung —occupational noxious agents, auto-
disease immune causes
_ Leftheart _ Ischemic myocardial diseases, non
disease ischaemic myocardial diseases
Dyspnea of cardiovascular Pulmonary Pulmonary hypertension,
origin T+ Va_scular — pulmon_ary vasculitis, _
disease thromboembolic pulmonary disease
= Per_lcardlal — Constrictive pericarditis
disease
Anaemia
Dyspnea with normal _
respiratory and — Various origins Obesity
cardiovascular systems )
Physical
deconditioning

Figure 1. Etiology of dyspnea.
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Asthma, heart failure, ischaemic heart disease, chronic obstructive pulmonary
disease (COPD), pneumonia and psychogenic disorders are thought to account for 90% of
dyspnea cases.

1.2. Physiopathological mechanisms in the onset of dyspnea

Alveolar ventilation is dependent on inspiratory and expiratory function (which
promotes the elimination of secretions, through coughing, sneezing). With ageing comes
inspiratory dysfunction [12]. The association of chronic heart failure accentuates this
dysfunction. The consequences of inspiratory dysfunction are shown in Figure 2.

Consequences
Of inspiratory
| dysfunction
| | \ |
Impaired airway Inability to support Shallow breathing Sympathetic
clearance ventilation pattern that limits ~ activation causing

predisposition to - - — alveolar ventilation cardiac arrhythmias and
pneumonia during physical activity and gas exchange tissue vasoconstriction

Figure 2. The consequences of inspiratory dysfunction.

The activity of the diaphragm (having the function of an inspiratory muscle) depends
on neuromuscular integrity; aging and heart failure cause changes in the quantity and
quality of contractile proteins, accelerated fiber atrophy and changes in fiber type
distribution. These changes in skeletal muscle cause decreased physical performance [13].

Dyspnea of respiratory cause is characterized by skeletal muscle dysfunction.
There is a change in the structure, strength, and endurance of muscle fibres. The
proportion of type I fibres (responsible for slow contraction and increased resistance to
fatigue) and type IIx fibres (responsible for fast contraction and low resistance to fatigue)
is affected [14].

Resting pulmonary hyperinflation is a predictor of exertional dyspnea [15].

1.3. Assessment of dyspnea as a symptom

The methods commonly used to assess dyspnea are shown in Figure 3.

Methods of assessing
dyspnoea
‘ Used generall

[ 1

e . I T :
Modified Medlcgl Borg CR-10® 6-Minute Walk Visual Analogue Baseline Dyspnea Transient
Research Council Scale (VAS) for Index (BDI) Dyspnea Index
dyspnoea scale (mMRC) scale LeSHCMWID) Dyspnoea

100mm vertical or
horizontal line

assessment of
walking distance

calculate the initial baseline
dyspnoea assessment

apply after
therapy

five-point scale assessment of
ranging from 0 to 4 airlessness

Figure 3. Methods for assessing dyspnea.

The Medical Research Council Modified dyspnea Scale (nMRC) classifies dyspnea
into 5 grades, from 0-4 [14].

Assessing the quality of feeling dyspnea can be made according to different
classifications [16] figure 4.



Balneo and PRM Research Journal 2023, 14, 3

40f18

Gradel

¢ Dyspnea when
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with a person of the
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Figure 4. Clinical differentiation of chronic dyspnea according to WHO.

Dyspnea evaluation according to Borg Scale, which is a subjective method of
assessing the intensity of physical activity, quantifies the physical exertion by tracking its
frequency, duration and intensity; can be used during submaximal effort (6 min walk test)
[17]. Frequency and duration are objective parts, meanwhile intensity is a subjective part
that takes into consideration the subject in question and the subject’s perception of the
physical exertion perceived, Table 1 [18].

Visual analogue scale (VAS) (100 mm horizontal or vertical line) and numerical rating

scale (NRS - scale from 0-10) can be used to assess

dyspnea [14]. Other scales used are

the Baseline Dyspnea Index (for initial assessment of dyspnea) and the Transient Dyspnea
Index (used after the pulmonary rehabilitation program).

Table 1. Modified Borg Scale

Value

Subject’s perception of the physical exertion perceived

0
0.5

No symptoms

Extremely slight, barely noticeable

Very slight
Slight

Moderate
Somewhat severe
Severe

Very severe
Extremely severe
Maximal
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1.4. Evaluation of effort capacity in patients with dyspnea

1.4.1. Spirometry

Spirometry is a basic respiratory functional exploration that provides data on lung
flows and volumes and the function of the respiratory muscles, used to diagnose
obstructive and restrictive ventilatory disorders, to characterize disease severity and to

monitor the response to treatment [19, 20].

1.4.2. Cardiopulmonary exercise testing (CPET)

CPET (the gold standard) which determines the maximum oxygen consumption
(max. VO2) during physical activity, CO2 production and heart rate, is a complex
exploration that evaluates the respiratory and cardiovascular function, as well as the
peripheral muscle activity [21]. It is the most specific evaluation method for assessing
functional capacity [22]. It analyses the gas exchange during physical activity of increasing
intensity, until symptoms limit the test or the maximum level is reached. In fact, the test
determines normal or reduced maximal exercise capacity. For people without
cardiorespiratory disease, the rate of decline in VO2max (US) is estimated to be 10% [14].
This test directs the diagnosis towards the organ or system in charge with the patient’s
symptoms and it has a high sensitivity in detecting subclinical conditions. CPET is carried
out on a treadmill or a cycle ergometer [23]. The effort can be incremental (in the ramp),
maximum incremental on the treadmill and with a speed.

Indications for cardiopulmonary testing: assessment of dyspnea, detection of
exercise-induced bronchoconstriction, detection of exercise desaturation, assessment of
response to exercise, prognosis on life expectancy, determination of the disability,

assessment of cardiopulmonary fitness, assessment of response to therapy [24].

1.4.3. Six-minute walk test

The 6-minute walk test (6 is a method of testing and quantifying the physical
condition of patients with cardiopulmonary diseases, including the assessment of their
prognosis and therapeutic response, with a high degree of patient tolerance [25]. The test
is objective, simple, reproducible, low cost, well tolerated by patients, adjustable to patient
comorbidities. It reflects the functional capacity for submaximal exercise in daily life [26].
The test assesses functional capacity overall, but it does not provide specific information
about the multiple systems involved in this exercise, nor does it assess the patient’s stress
[27]. Other assessment methods are the ISWT (incremental shuttle walking test), external
ritmate and ESWT (endurance shuttle walking test).

The severity of dyspnea is closely related to cardiopulmonary reserve.
2. Methods

The objective of this work was to identify the rehabilitation methods used in chronic
dyspnea and the effects obtained. We have searched randomised controlled trials,
observational studies, systematic reviews, and meta-analyses published in English in
PubMed database using the keywords: chronic dyspnea, physical therapy in dyspnea,

cardio-pulmonary rehabilitation. The medical literature includes numerous evaluation
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and approaches of this disease, also has emphasized the necessity for additional research
to find efficient rehabilitation treatment for people with chronic dyspnea. Studies that
have looked at the effects of different types of exercise-on-exercise tolerance (including
dyspnea) in patients with pulmonary, cardiac or cardiopulmonary disease have been

considered.

3. Results

The term pulmonary rehabilitation, introduced in 1960, represents a non-
pharmacological, patient-centered therapeutic intervention through the choice of training
type; the goal is to achieve increased exercise tolerance, increased quality of life, reduced
dyspnea and anxiety [28]. The recovery of chronic dyspnea of cardiopulmonary etiology
aims to optimize the physical, mental and social condition of the patients, as well as to
slow down or stop the progression of the disease, with the improvement of the
psychosocial and professional status [21]. Chronic obstructive pulmonary disease (COPD)
is associated with disabling dyspnea, skeletal muscle dysfunction and significant
morbidity and mortality. Current guidelines recommend pulmonary rehabilitation (PR)
to improve chronic dyspnea, functional capacity and quality of life. The 3 guidelines have
been published by the American College of Sports Medicine, the American Thoracic
Society/European Respiratory Society and the American Association of Cardiovascular
and Pulmonary Rehabilitation [29]. The exercise capacity of patients with chronic
dyspnea is usually reduced, both due to the suffering itself as well as to the lack of activity
of these patients, therefore physical training increases the exercise capacity of patients
with chronic dyspnea and it does not involve further alteration of the cardiopulmonary
function [30]. Progressiveness in the application of physical activity is mandatory, thus the
results obtained at the previous exercise test will be considered [31]. The individualization
of the treatment will be carried out according to the patients’ age, gender and

comorbidities [2].

3.1. The fundamental stages of cardiopulmonary rehabilitation
The fundamental stages of cardiopulmonary rehabilitation involve assessing
patients, determining the etiology of chronic dyspnea, identification of risk factors and

establishment of the rehabilitation plan (figure 5 ).

The fundamental stages of cardiopulmonary
rehabilitation

I
| \ \ |
Determining the
Patient assessment etiology of chronic
dyspnea

Change in risk Establishing the
factors recovery plan

Figure 5. The fundamental stages of cardiopulmonary rehabilitation.
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3.2.1. Patient assessment

During the medical history, the patient is asked to describe what they feel, the
breathing discomfort, how it occurs and the effects of certain positions on the dyspnea.
At this stage, emphasis is placed on cardiopulmonary risk factors, information on
comorbidities is sought, as well as the presence of possible physical disabilities. The
severity of dyspnea is assessed using the Borg scale classification.

3.2.2. Determining the etiology of chronic dyspnea

The general physical examination will exclude acute pathologies, or possible
osteoarticular or neurological deficits that would prevent physical training. At this stage,
heart rate and blood pressure will be determined, which are important factors in the
dosage of exercise. Electrocardiogram, echocardiography to determine ventricular
function, presence or absence of valvular heart disease or valvular dysfunction,
spirometry, laboratory tests are performed. To assess exercise capacity, the patient
undergoes an exercise test. Nutrition status, cognitive function and the patient's
integration into psycho-social life are also assessed.

3.2.3. Change in risk factors

Quit smoking — smoking is one of the most important risk factors, therefore all
smokers should be encouraged to quit smoking for good. Sudden stop rather than
tapering is recommended. Behavioral tips or psychological counselling are used. Passive
smoking is also avoided [32].

Lipid management - the main goal is to achieve low values of LDL cholesterol below
100 mg/dL, HDL cholesterol above 150 mg/dL and total cholesterol below 200 mg/dL.
Patients with altered lipid values are advised to manage nutrition and body weight, but,
if needed, medicines will be added for optimal lipid management [33-35].

Management of arterial hypertension — in hypertensive patients, therapy and
compliance are evaluated, optimal BP is at 120/80 mmHg. For patients with SBP above 130
mmHg or DBP above 85 mmHg, lifestyle changes, periodic exercise, weight control,
moderate sodium restriction, quit smoking, along with adherence to drug therapy are
initiated [36].

Obesity — BMI and waist circumference are measured, with ideal values for BMI of
21-25 kg/m2, and waist below 89 cm in men and below 78 cm in women. For patients with
altered values, it is recommended a diet that sets out reduced calory intake [37], such as
increased expenditure through an exercise program. The initial goal is a loss of
approximately 10% of the body mass, compared to the initial value [38].

Evaluation of the psycho-social factors — such as depression, anxiety, low socio-
economic status, stress at work, alcohol misuse or other toxic substances. The method
used will involve using behavioral methods, such as group or individual counselling. In
special cases, family members can also be counselled. Self-help strategies and the ability
to get effective social support will be taught.

Depression — it is important to identify the signs and the management of depression
[39, 40], this being a condition associated with worsening symptoms, frequent
hospitalizations and requires individual or group education to help the patient adapt to
his/her illness. In the case of signs of depression, the help of a specialist psychiatrist and
psychologist will be sought for diagnosis and subsequent treatment [41, 42].

3.2. Tips on diet or food education

It is recommended to evaluate diet, eating habits; low fat foods (30-35% of daily
energy intake, of which 10% monounsaturated acids), high fibre intake 30 g/day, low
intake of industrialized sugar. Salt intake should not exceed 6 g/day. Calorie intake should
be in relation to daily energy intake to avoid weight gain and maintain a BMI of 18.5-24.9
kg/m2. Abdominal circumference is very important, so if it exceeds 89 cm in women and
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103 cm in men, lifestyle measures should be taken and metabolic syndrome management
should be considered. In overweight/obese patients, the target is weight loss by reducing
body mass by 5-10%, changing diet and associated risk factors [43]. In patients with heart
failure, weight gain is usually due to fluid retention; weight loss is not recommended in
these patients, as some of them may have reduced muscle mass [44].

3.3. Actual medical rehabilitation

Cardiopulmonary rehabilitation is an important part of the treatment of patients
with congestive heart failure or COPD, with a role in improving physical status; its role
in improving psycho-social status is also recognized [45]. Chronic heart failure (HF),
through pathophysiological changes, causes multiorgan damage, including pulmonary
damage. In HF the blood circulation in the respiratory mucosa is reduced [46]. Lung
damage is responsible for dyspnea and reduced exercise tolerance. Studies show that
there is no correlation between impaired function (expressed by cardiac volumes and
ejection fraction] and exercise tolerance [47].

Training aims to train skeletal muscles; aerobic or resistance exercise increases blood
flow (by increasing capillary density), mitochondria volume, muscle fibre size, decreases
lactic acidosis and vascular resilience. The reduction in lactic acidosis during submaximal
exercise is responsible for the decrease in dyspnea. Physical training also reduces
pulmonary hyperflation (with improvement of arterial oxygen levels required by skeletal
muscles) and regulates neurohumoral excitation. All these effects will lead to increased
exercise tolerance in patients with cardio-pulmonary disease [45].

Cardiopulmonary rehabilitation aims at improving the physical and mental
performance, by using programs that involve medical evaluation, physical therapy,
intervention on risk factors, patient education on a healthy lifestyle, but also psychological
counselling. It is an intervention based on thorough patient assessment followed by
patient-tailored therapies that include exercise, education, and behavior change designed
to improve long-term adherence to health-enhancing behaviours [3]. It is recommended
that the recovery intervention be multidimensional, individualized and patient-centered,
with a holistic approach to achieve the goals (figure 4).

Rehabilitation goals
I T I T . T ] T 1
Improvemen Increased Improving Reducing Improving Reducing the Reducin Resumption of
ts of the exercise the quality of ~ healthcare  anxiety and number of e a]j!g professional and
symptoms tolerance life costs depression exacerbations ¥ recreational activity

Figure 4. Rehabilitation goals.

Cardiopulmonary rehabilitation follows three main phases, thus phase I is carried
out during hospitalization, in hospital conditions, to ensure the capacity for self-care and
independence when walking. Phase II takes place in a specialized rehabilitation facility
and aims at achieving maximal exercise capacity, while phase III at the patient’s home, the
importance of modifying risk factors and lifestyle, managing psychosocial and family
factors, and stress training again [2, 29].

Patient’s education is the basis of his adherence to the medical procedure; the more
clearly the information is conveyed, the better the results. Personalized goals will be
pursued for each patient. These educational measures are important both for increasing
treatment compliance and for secondary prevention of cardiovascular diseases [48].

Physical therapy has the role of increasing cardiovascular and pulmonary functional
capacity. This aims at: corrective gymnastics, respiratory rehabilitation, relaxation,
posture, balanced stress training, cough education, speech education, occupational
therapy [49].
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The choice of individualized physical exercise is important, because choosing
inappropriately with the patients’ current possibilities can have unfortunate consequences
on the rehabilitation process.

The amount of stress will depend on the type of exercise, the intensity and the
duration of the exercise. When choosing physical exercises, one will consider the social
and logistical particularities and the patient’s preferences for better treatment compliance.
The intensity of the physical activity will consider heart rate (HR) 70-75% of the maximum
HR or 110-120 beats/minute under treatment with beta-blockers, as well as Borg scale 12-
14 points [50].

Physical maintenance activity is characterized by moderate aerobic activity at least
30-60 minutes daily or 3-4 times a week, the dosage of exercise being done gradually,
included in the patient’s daily schedule [51]. Training takes into account the patient’s age,
his/her habits, the presence of comorbidities, preferences and intended goals, but
individual psycho-social barriers are also considered. Training is recommended for
approximately 150 minutes per week at a submaximal stress, starting at 50% of the
maximum heart rate, gradually increasing to 70% of the maximum heart rate obtained at
the dosed exercise test performed before training. Caloric energy intake will be
approximately 1000-2000 kcal per week. The patient will be supervised during training by
monitoring the heart rate and the blood pressure [52].

Physical activity is interrupted when dyspnea, angina worsens, excessive fatigue,
tachycardia, greatly increased blood pressure values, low glycaemic values below 80
mg/dL or above 250 mg/dL [26].

The rehabilitation program will take place in a space suitable for physical exercises,
equipped with appropriate equipment as well as medical equipment to provide
emergency medical assistance.

Informative rehabilitation programs are set up, consisting of tips given to patients
and the recommendation for home exercise without supervision, or formal programs
where rehabilitation is carried out under the supervision of the medical team [53].

Tabel 2. Recommended interventions for lung rehabilitation.

Type of

. Tool Time Intensity Schedule
exercise

X Progressive,

4 t
Aerobic Bike, treadmill 30-40 mu?u e Symptom-
per session

4-12 weeks, 2-5 weekly
supervised sessions

limited
Resistance exercises
(weights, elastic . Progressive,
. 5-20 minute, 4-12 weeks, 2-5 weekly
Resistance bands, etc.) from . Symptom- . .
. per session . supervised sessions
different limited

starting positions

At an exercise capacity of more than 5 METS, the patient can resume routine physical
activity, otherwise the patient may start with 50% of the maximum exercise capacity.
Physical activity is gradually initiated with activities of moderate intensity, walking,
climbing stairs, cycling, household chores [54].

Recommended are bicycle training, resistance training (relieves hyper-inflation and
exertion dyspepsia, heart rate [14], training in water exercise, Tai Chi (systematic
callisthenic exercise, of moderate intensity), yoga, etc. [21]. For patients with respiratory
pathology, it is very important to train the arm muscles; you can use the Arm Bike [14].

Exercises with resistance are recommended to address several joints, to tone all
muscle groups and also prevent the installation of muscle imbalances [55, 56]. The
American Thoracic Society/European Respiratory Society recommends endurance
training duration of 20-60 minutes per session, with an exercise intensity >60% of
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maximum intensity, 3-5 times per week, perceived exertion level on the Borg scale 4-8 [2,
57]. When initiating strength training (in the untrained) it is recommended to repeat
resistance exercises of 8-12 times maximal resistance (MR), 2-3 times a week; the increase
should be gradual by 2-10% after reassessment of effort capacity [58]. Combining the 2
types of training brings superior benefits.

Neuromuscular electrical stimulation (NMES), using low-frequency current,
medium-frequency current, monopolar, bipolar, etc., brings benefits in increasing exercise
capacity in patients with various frame diseases, including respiratory and heart failure.
The electrodes are applied to the quadriceps, hip and calf muscles, frequency is 50 Hz,
pulse duration: 350-400 us, duration 30-60 min/day, 6-8 weeks in respiratory diseases and
8-10 weeks in cardiac diseases. The effects relate to the preservation of strength and
muscle mass through neuronal adaptation. This increases walking distance and effort

tolerance [59]. The results of the rehabilitation programme are summarised in Table 3.

Table 3. Summarises the results obtained through the implementation of the rehabilitation

programme.
study/num .
Assessment of et duration of
ber of Pathology rehabilitation programme .. results
. dyspnea application
patients
iomifi - .
Multidimension .Slgn.1 icant increase Tn
M. al dyspnea inspiratory volume in
B t the PRP+IMT
eaumont, COPrD Profile and PRP+IMT versus PRP 4 weeks ¢ URETIVIE group,
2017/ 150, with no significant
6MWD test, . .
[60] . . differences in
quality of life
dyspnea
Time up and go,
A Berg Balance Neuromuscular electrical
’ Scale, E(MWD stimulation associated X
Acheche, . L X Improves balance in
CcOorD test and with endurance training 72 sessions .
2020/42, . K COPD patients.
[61] maximum (ET) and resistance
voluntary training (RT)
contraction
Standard medical therapy
(oxygen therapy and
acquired pharmacotherapy) versus
A.Martin-  pneumoni standard treatment and a .
Dyspnea level . during
Salvador, a, acute . physical therapy ol skeletal muscle level
. and quadriceps . . . hospitalizati .
2015/44 exacerbati intervention (breathing gains
muscle strength . on
[62] ons of exercises,
COPD electrostimulation, elastic
band exercises and
relaxation).
COPD
M. with
Beaumont,  inspirator Borg scale fmprovement of
’ . PRP+IMT PRP
2015/34,  y volume 6MWD test versus 3 weeks _ dyspnea, No
: significant differences
[63] in normal
range
P . 6MWD test, "Light training" (15-25 min
Bernocchi, . . ..
2016/ a dyspnea and of exercise with a mini-
fatigue at rest, ergometer, 3 times/week;
group that . . . ) It has proven the
oxygenation, 30 min of calisthenic .
followed a | .. . ) effectiveness of
rohabilitati COPD and  physical activity exercise 3 times/week; methods for
CHF profile (PASE free walking twice a week) ~ 4-6 months .
on : . . " o monitoring health,
combined questionnaire), versus "hard training" (30- dvspnea. includin
programm and QoL 45 min with mini- yspnea, .C u &
e versus . . tele-medicine.
conventio (Minnesota and ergometer, incremental
CAT load (0 - 60 W)/ 3 -7 days a
nal care, . .
questionnaires) week;

ratio 1:1,
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[64] 30-40 min weight training
(0.5 kg)/ 3-7 days per
week;
walking 2 - 7 days a week.
Increases walking
L distance, work
) 6MWD test, capacity, improves
Dowman . . . -
quality of life quality of life; No
etal, 2021, Pulmonar K
. tests, degree of PRP 3-48 weeks adverse reactions.
/356 (16 y diseases
. dyspnea, heart Effect of pulmonary
studies), e
rate rehabilitation on
[65] .
maximum heart rate
was uncertain.
4 weeks, 20-
30 minutes/
2 times a Test improvement
M. Kerti, et day; 6MWT, averaging 60
al., 2018/ COPD 6MWT PRP Breathing m,
327, [66] exercises Increased stress
and tolerance.
endurance
exercises
COPD, . Walking distance
Maureen . . increased, average 55.7
Davey et ischemic 8 weeks, 3 m, incremental
Y heart 6MWT PRP , ' v
al., 2014 / . times/week  walking, dyspnea and
disease, . .
92, [67] HE quality of life
improved.
K. Miki et Increases exercise
L Maxi training, 4 tol 2
al., COPD CPT Test axutnum raining, 4 weeks 0 era.nce, saves O:
2017/36, times/week requirements, no
[68] cardiac workload
B They showed a
: ignificant lati
Vainshelb  Idiopathic . 12 weeks/ 2 s1gn1 .1can correta 1c?n
. Echocardiograp . with improvement in
oy pulmonar hy, CPT test SESSIONS per functional capacit
2017/32, y fibrosis Y week p ,y'
dyspnea and quality
[69] .
of life.
incremental
huttl 1ki
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Legend: PRP - rehabilitation programme, HF — heart failure, COPD - chronic obstructive
pulmonary disease, SMWD - 6MWD test.

Contraindications for physical rehabilitation

The main contraindications for rehabilitation therapy in patients with dyspnea are
as follows: heart failure with signs of exacerbation, unstable angina, arrhythmias,
pulmonary hypertension, severe arterial hypertension, pericardial effusion, symptomatic
valvular heart disease, obstructive cardiomyopathy, acute infections, bronchial asthma
exacerbation or COPD, haemoptysis, dementia, toxic substance abuse, motor disabilities

that do not allow physical activity [75].
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4. Discussion and future direction

The results presented above demonstrate that physical training has the role of
reducing chronic dyspnea and fatigue; besides these clinical signs, studies show positive
effects on the psycho-social state, especially in that patients feel they can control dyspnea
[76]. Pulmonary rehabilitation exercises aimed at reducing chronic dyspnea consist of
training the inspiratory, expiratory and diaphragm muscles.

Various rehabilitation programs were studied which aimed to train inspiratory
muscles and skeletal muscles. It is very important to note the importance of the level of
training. Intensive training aimed at skeletal muscles can increase dyspnea by reducing
perfusion in the respiratory muscles. The superiority of the results obtained
(occurrence of dyspnea, 6 min walk test, quality of life questionnaire) has been proven
in the case of the association of specific training on inspiratory muscles applied for 4 weeks
[60]. Another study followed the minimum duration and intensity of effort (40% of
average maximum inspiratory pressure - PImax); from this study it appears that 3 weeks
of training would be too little and the intensity of effort is too low [63].

Multicenter study, published in 2022 (N=66) evaluated, comparatively, the benefits
of concentric cycling/eccentric cycling/eccentric cycling paired concentric cycling training,
performed 3 times/week, 12 weeks, with duration (up to 40 min/training) and progressive
intensity (rated perceived exertion, between 6-20). In the case of concentric exertion, the
workload was up to 70% of VOpeak, maximum perceived exertion was considered up to
14 (Borg scale = somewhat hard). And in the second case training was performed up to
the perceived exertion value of 14 on the Borg scale. In the third case the training time was
half for each type of effort [72].

Inspiratory muscles in patients with bronchial asthma are shortened (resulting in a
reduced contraction capacity); toning them also results in diaphragm training, both in
healthy patients and in those with HF. Increasing the force of contraction of the inspiratory
muscles (IM) with the apparatus will compensate for the hyperinflation characteristic of
this pathology [73].

Three types of devices are available for inspiratory muscle training (IMT): threshold,
resistive load and voluntary isocapnic hyperpnea devices. Threshold devices allow
airflow during inspiration after reaching an inspiratory pressure, while resistive load
devices are characterised by progestive resistance to inspiration. Voluntary isocapnic
hyperpnea devices by increasing ventilation cause an increase in respiratory rate [77]. By
training the inspiratory muscles, an increase in the speed of contraction of the diaphragm
is obtained and, implicitly, a change in breathing times; the duration of inspiration
decreases and the duration of expiration increases, without affecting Plmax [63]. MI
training with external resistive device or threshold load, lasting 10-30 minutes, 3-25 weeks,
in people with asthma does not show conclusive benefits supports a systematic review
published in 2013 (N=113) [73].

Based on the assessment of exercise capacity, a recommendation can be made as to
what activities the patient can do in the third phase of recovery, which lasts a lifetime.
Table 4 shows the activities and the corresponding energy consumption.

At an exercise capacity of more than 5 METS, the patient can resume routine physical
activity, otherwise the patient may start with 50% of the maximum exercise capacity.
Physical activity is gradually initiated with activities of moderate intensity, walking,
climbing stairs, cycling, household chores [54].

It is important to deepen the idea of developing a training program that addresses
the patient with chronic dyspnea, regardless of the cause of the dyspnea. This program
will contain endurance and endurance exercises, associated with an active lifestyle (daily
walks and daily activities). It is important to determine their training frequency,
intensity and duration.
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Table 4. MET — measurement unit of energy level, energy spent that uses 3.5-4 mL of
oxygen per kilogram body weight in one minute.

met Energy Household chores Works activities Sports-recreational exercises

Reading TV
1 met - Sitting
Hand sewing

Drawing, Handicraft

1.5 met Painting
Partially wash -
Shaving, Piano,guitar Typewriter, Adding machine, Walking on flat ground
12 met Small activities in the kitchen Sitting at the desk Fishing
2 met Shower-bath Travelling, airplane Gymnastics

Cycle ergometer, Walking on flat
Washing items, Small car Car driving
2.5 met ground at 3km/h,
repairs, Hair styling Attending meetings
Dancing, Horse riding

Cleaning the window

2-3 met Convenience store clerk -
Raking
Hot bath, Ironing Walking 4-5km/h
3 met Car repairs
Climbing stairs Slow cycling
Fixing the garden, Carrying Car assembling, Welding,
3.5-4 met Swimming, Golf
items, Vacuuming Upholstery
Sweeping, Climbing stairs Tennis, Badminton
4-5 met Carpentry, Masonry
Carrying 8-10kg Gardening, Rowing boat
Raking, digging the Cycling 10-15km
5-6 met Wood choping
ground Tennis, Skying
Pneumatic tools Skating, Climbing at the
6-7 met Rug beating
Work at the oven Mountain, Jogging
Rowing boat, Jump rope
7-8 met - Digging ditches
Skying
Carrying weights on the stairs Rowing, Fencing, Handball
Hard physical work
8-9 met Carrying items over 30-40 kg Skying 6km/h,
Steel industry worker
Snow shovelling Jogging 10km/h
9-10 met - - Cycling 20 km/h

The various barriers identified that limit patients from pursuing a cardiopulmonary
rehabilitation program have prompted the National Heart, Lung, and Blood Institute
(NHLBI) to find solutions to increase adherence to treatment. A Funding Opportunity
Announcement (FOA) has been developed to support Phase II clinical trials; one of the
objectives is to examine strategies to reduce differences in participation in
cardiopulmonary rehabilitation programs related to age, gender, race, or ethnicity.
Disparities were identified between women versus men related to referral, enrollment and
completion of rehabilitation programs [78].

Another objective is to evaluate the effectiveness of the recovery programme, assessing
exercise capacity, CV and pulmonary risk factors and quality of life. The importance of
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10.

telemedicine and a patient-centred home exercise programme is highlighted [78, 79].
Future strategies must understand these barriers, eliminate them to increase
adherence to rehabilitation programs [80].

5. Conclusion

The rehabilitation program applied to increase exercise tolerance in patients with
chronic dyspnea can be performed safely; it will also have the effect of increasing the
quality of life of patients. It is necessary to elaborate a long-term approach strategy for the
patients with chronic dyspnea, with the involvement of a multidisciplinary team for
constant follow-up of these patients through easily reproducible, feasible and low-cost
methods. The rehabilitation therapy at patients with chronic dyspnea, is using a set of
therapeutic measures, due to restore higher physical and mental capacity as that before
the program. Physical inactivity, limited by the symptomatology, leads to physical and
mental degradation, regardless to the severity of the disease.

Author Contributions: Conceptualization, K.V., K.B.,, and E.M.V.; methodology, D.C.I, M.M,,
B.G.D. and C.D.N.C;; software, M.S.P., N.N.; validation, K.V., K.B., B.D.G., M.M.; formal analysis,
C.D.N.C,, A.G.T; investigation, N.N., C.B., C.D.N.C. and K.V.; resources, N.N. and K.B.; data
curation, K.V,, K.B.,, N.N. and M.S.P.; writing—original draft preparation, K.V,, D.C.I, M.M,;
writing —review and editing, K.V., B.G.D. and D.C.I.; visualization, K.V., K.B.; supervision, B.G.D.,
K.B.; project administration, K.V. and K.B.; funding acquisition, not applicable.

All authors have read and agreed to the published version of the manuscript.
Funding: The APC is supported by the University of Oradea, Oradea, Romania.
Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.
Conflicts of Interest: The authors declare no conflict of interest.

References

Bozkurt B, Fonarow GC, Goldberg LR, Guglin M, Josephson RA, Forman DE, et al. Cardiac Rehabilita-
tion for Patients With Heart Failure: JACC Expert Panel. ] Am Coll Cardiol. 2021;77(11):1454-69.

Spruit MA, Singh SJ, Garvey C, ZuWallack R, Nici L, Rochester C, et al. An official American Thoracic
Society/European Respiratory Society statement: key concepts and advances in pulmonary rehabilita-
tion. Am J Respir Crit Care Med. 2013;188(8):e13-64.

Wouters EF, Augustin IM. Process of pulmonary rehabilitation and program organization. Eur ] Phys
Rehabil Med. 2011;47(3):475-82.

Braun, J., A.J D. Ghid Clinic Medicina Interna Ed.Medicald, Bucuresti 2016.

Coccia CB, Palkowski GH, Schweitzer B, Motsohi T, Ntusi NA. dyspnea: Pathophysiology and a clin-
ical approach. S Afr Med J. 2016;106(1):32-6.

Sunjaya AP, Homaira N, Corcoran K, Martin A, Berend N, Jenkins C. Assessment and diagnosis of
chronic dyspnea: a literature review. NPJ Prim Care Respir Med. 2022;32(1):10.

BARTELS MN, PRINCE DZ. Braddom's Physical Medicine and Rehabilitation (Sixth Edition); capter
27/Acute Medical Conditions: Cardiopulmonary Disease, Medical Frailty, and Renal Failure: Elsevier;
2021.

Berliner D, Schneider N, Welte T, Bauersachs J. The Differential Diagnosis of Dyspnea. Dtsch Arztebl
Int. 2016;113(49):834-45.

Wahls SA. Causes and evaluation of chronic dyspnea. Am Fam Physician. 2012;86(2):173-82.

Yohannes AM, Junkes-Cunha M, Smith ], Vestbo ]. Management of Dyspnea and Anxiety in Chronic
Obstructive Pulmonary Disease: A Critical Review. ] Am Med Dir Assoc. 2017;18(12):1096.e1-.e17.



Balneo and PRM Research Journal 2023, 14, 3 16 of 18

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Gruenberger ]JB, Vietri ], Keininger DL, Mahler DA. Greater dyspnea is associated with lower health-
related quality of life among European patients with COPD. Int ] Chron Obstruct Pulmon Dis.
2017;12:937-44.

Kelley RC, Ferreira LF. Diaphragm abnormalities in heart failure and aging: mechanisms and integration
of cardiovascular and respiratory pathophysiology. Heart Fail Rev. 2017;22(2):191-207.

Iovanovici DC, Negru AG, Cseppento CDN, Bochis CF, Dogaru BG, Jurcau A, et al. Usefulness of the
Edmonton Frail Scale in Assessing the Impact of Heart Failure on Frailty. In Vivo. 2023;37(4):1857-66.
Zeng Y, Jiang F, Chen Y, Chen P, Cai S. Exercise assessments and trainings of pulmonary rehabilitation
in COPD: a literature review. Int ] Chron Obstruct Pulmon Dis. 2018;13:2013-23.

Hanania NA, O'Donnell DE. Activity-related dyspnea in chronic obstructive pulmonary disease: physi-
cal and psychological consequences, unmet needs, and future directions. Int ] Chron Obstruct Pulmon
Dis. 2019;14:1127-38.

McCarthy B, Casey D, Devane D, Murphy K, Murphy E, Lacasse Y. Pulmonary rehabilitation for chronic
obstructive pulmonary disease. Cochrane Database Syst Rev. 2015;2015(2):CD003793.

Banerjee D, Kamuren J, Baird GL, Palmisciano A, Krishnan I, Whittenhall M, et al. The Modified Borg
Dyspnea Scale does not predict hospitalization in pulmonary arterial hypertension. Pulm Circ.
2017,7(2):384-90.

Johnson M]J, Close L, Gillon SC, Molassiotis A, Lee PH, Farquhar MC, et al. Use of the modified Borg
scale and numerical rating scale to measure chronic breathlessness: a pooled data analysis. Eur Respir J.
2016;47(6):1861-4.

Ferry OR, Huang YC, Masel PJ, Hamilton M, Fong KM, Bowman RV, et al. Diagnostic approach to
chronic dyspnea in adults. ] Thorac Dis. 2019;11(Suppl 17):52117-S28.

Budhwar N, Syed Z. Chronic Dyspnea: Diagnosis and Evaluation. Am Fam Physician. 2020;101(9):542-
8.

Glaab T, Taube C. Practical guide to cardiopulmonary exercise testing in adults. Respir Res. 2022;23(1):9.
Stickland MK, Neder JA, Guenette JA, O'Donnell DE, Jensen D. Using Cardiopulmonary Exercise Test-
ing to Understand Dyspnea and Exercise Intolerance in Respiratory Disease. Chest. 2022;161(6):1505-16.
Valentin V, Bart F, Grosbois JM, Chabrol ], Terce G, Wallaert B. [Cardiopulmonary exercise testing for
the diagnosis of unexplained dyspnea: a review of 194 cases]. Rev Mal Respir. 2019;36(5):591-9.

Balady GJ, Arena R, Sietsema K, Myers ], Coke L, Fletcher GF, et al. Clinician's Guide to cardiopulmo-
nary exercise testing in adults: a scientific statement from the American Heart Association. Circulation.
2010;122(2):191-225.

Agarwala P, Salzman SH. Six-Minute Walk Test: Clinical Role, Technique, Coding, and Reimbursement.
Chest. 2020;157(3):603-11.

Rasekaba T, Lee AL, Naughton MT, Williams TJ, Holland AE. The six-minute walk test: a useful metric
for the cardiopulmonary patient. Intern Med J. 2009;39(8):495-501.

Kammin EJ. The 6-Minute Walk Test: Indications and Guidelines for Use in Outpatient Practices. ] Nurse
Pract. 2022;18(6):608-10.

Incorvaia C, Panella L, Caserta A, Pellicelli I, Ridolo E. What still prevents to acknowledge a major role
for pulmonary rehabilitation in COPD treatment? Acta Biomed. 2019;90(3):218-24.

Garvey C, Bayles MP, Hamm LF, Hill K, Holland A, Limberg TM, et al. Pulmonary Rehabilitation Exer-
cise Prescription in Chronic Obstructive Pulmonary Disease: Review of Selected Guidelines: AN OFFI-
CIAL STATEMENT FROM THE AMERICAN ASSOCIATION OF CARDIOVASCULAR AND PULMO-
NARY REHABILITATION. ] Cardiopulm Rehabil Prev. 2016;36(2):75-83.

Yohannes AM, Dryden S, Casaburi R, Hanania NA. Long-Term Benefits of Pulmonary Rehabilitation in
Patients With COPD: A 2-Year Follow-Up Study. Chest. 2021;159(3):967-74.

Watz H, Pitta F, Rochester CL, Garcia-Aymerich ], ZuWallack R, Troosters T, et al. An official European
Respiratory Society statement on physical activity in COPD. Eur Respir J. 2014;44(6):1521-37.

Sahin H, Naz I. The effect of pulmonary rehabilitation on smoking and health outcomes in COPD pa-
tients. Clin Respir J. 2021;15(8):855-62.

Ray KK, Ference BA, Séverin T, Blom D, Nicholls SJ, Shiba MH, et al. World Heart Federation Choles-
terol Roadmap 2022. Glob Heart. 2022;17(1):75.

Jacobson TA, Ito MK, Maki KC, Orringer CE, Bays HE, Jones PH, et al. National lipid association recom-
mendations for patient-centered management of dyslipidemia: part 1--full report. J Clin Lipidol.
2015;9(2):129-69.

Vesa CM, Bungau SG. Novel Molecules in Diabetes Mellitus, Dyslipidemia and Cardiovascular Disease.
Int ] Mol Sci. 2023;24(4).



Balneo and PRM Research Journal 2023, 14, 3 17 of 18

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Harris DE, Record NB. Cardiac rehabilitation in community settings. ] Cardiopulm Rehabil.
2003;23(4):250-9.

Kumar S, Behl T, Sachdeva M, Sehgal A, Kumari S, Kumar A, et al. Implicating the effect of ketogenic
diet as a preventive measure to obesity and diabetes mellitus. Life Sci. 2021;264:118661.

Masa JF, Pépin JL, Borel JC, Mokhlesi B, Murphy PB, Sanchez-Quiroga M. Obesity hypoventilation syn-
drome. Eur Respir Rev. 2019;28(151).

Rana T, Behl T, Sehgal A, Srivastava P, Bungau S. Unfolding the Role of BDNF as a Biomarker for Treat-
ment of Depression. ] Mol Neurosci. 2021;71(10):2008-21.

Behl T, Rana T, Alotaibi GH, Shamsuzzaman M, Naqvi M, Sehgal A, et al. Polyphenols inhibiting MAPK
signalling pathway mediated oxidative stress and inflammation in depression. Biomed Pharmacother.
2022;146:112545.

Algahtani MM, Alanazi AMM, Yohannes AM, Smith CE, Goodfellow LT. The Effectiveness of Cardio-
pulmonary Rehabilitation Programs on Psychosocial Factors in Patients With Pulmonary and Cardiac
Disease. ] Cardiopulm Rehabil Prev. 2021;41(4):271-6.

Panagioti M, Scott C, Blakemore A, Coventry PA. Overview of the prevalence, impact, and management
of depression and anxiety in chronic obstructive pulmonary disease. Int ] Chron Obstruct Pulmon Dis.
2014;9:1289-306.

Scoditti E, Massaro M, Garbarino S, Toraldo DM. Role of Diet in Chronic Obstructive Pulmonary Disease
Prevention and Treatment. Nutrients. 2019;11(6).

Haskell WL. Cardiovascular disease prevention and lifestyle interventions: effectiveness and efficacy. ]
Cardiovasc Nurs. 2003;18(4):245-55.

Vogiatzis I, Zakynthinos S. The physiological basis of rehabilitation in chronic heart and lung disease. J
Appl Physiol (1985). 2013;115(1):16-21.

Ceridon M, Wanner A, Johnson BD. Does the bronchial circulation contribute to congestion in heart
failure? Med Hypotheses. 2009;73(3):414-9.

Lalande S, Cross TJ, Keller-Ross ML, Morris NR, Johnson BD, Taylor BJ. Exercise Intolerance in Heart
Failure: Central Role for the Pulmonary System. Exerc Sport Sci Rev. 2020;48(1):11-9.

Wilson JS, O'Neill B, Reilly J, MacMahon ], Bradley JM. Education in pulmonary rehabilitation: the pa-
tient's perspective. Arch Phys Med Rehabil. 2007;88(12):1704-9.

Santino TA, Chaves GS, Freitas DA, Fregonezi GA, Mendonga KM. Breathing exercises for adults with
asthma. Cochrane Database Syst Rev. 2020;3(3):CD001277.

Rebelo P, Brooks D, Marques A. Measuring intensity during free-living physical activities in people with
chronic obstructive pulmonary disease: A systematic literature review. Ann Phys Rehabil Med.
2022;65(2):101607.

Spruit MA. Pulmonary rehabilitation. Eur Respir Rev. 2014;23(131):55-63.

Holland AE, Wadell K, Spruit MA. How to adapt the pulmonary rehabilitation programme to patients
with chronic respiratory disease other than COPD. Eur Respir Rev. 2013;22(130):577-86.

Ambrosino P, Marcuccio G, Formisano R, Marcuccio L, Filosa R, Maniscalco M. Cardiac and Pulmonary
Rehabilitation: Two Underutilized Approaches with Some Unexpected Benefits. ] Clin Med. 2023;12(8).
Mendes MA, da Silva I, Ramires V, Reichert F, Martins R, Ferreira R, et al. Metabolic equivalent of task
(METs) thresholds as an indicator of physical activity intensity. PLoS One. 2018;13(7):e0200701.
Calik-Kutukcu E, Arikan H, Saglam M, Vardar-Yagli N, Oksuz C, Inal-Ince D, et al. Arm strength train-
ing improves activities of daily living and occupational performance in patients with COPD. Clin Respir
J. 2017;11(6):820-32.

Gentil P, Fisher ], Steele ]J. A Review of the Acute Effects and Long-Term Adaptations of Single- and
Multi-Joint Exercises during Resistance Training. Sports Med. 2017;47(5):843-55.

Horowitz MB, Littenberg B, Mahler DA. Dyspnea ratings for prescribing exercise intensity in patients
with COPD. Chest. 1996;109(5):1169-75.

Medicine ACoS. American College of Sports Medicine position stand. Progression models in resistance
training for healthy adults. Med Sci Sports Exerc. 2009;41(3):687-708.

Nussbaum EL, Houghton P, Anthony J, Rennie S, Shay BL, Hoens AM. Neuromuscular Electrical Stim-
ulation for Treatment of Muscle Impairment: Critical Review and Recommendations for Clinical Prac-
tice. Physiother Can. 2017;69(5):1-76.

Beaumont M, Mialon P, Le Ber C, Le Mevel P, Péran L, Meurisse O, et al. Effects of inspiratory muscle
trainingon dyspnea in severe COPD patients during pulmonary rehabilitation: controlled randomised
trial. Eur Respir J. 2018;51(1).

Acheche A, Mekki M, Paillard T, Tabka Z, Trabelsi Y. The Effect of Adding Neuromuscular Electrical
Stimulation with Endurance and Resistance Training on Exercise Capacity and Balance in Patients with



Balneo and PRM Research Journal 2023, 14, 3 18 of 18

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Chronic Obstructive Pulmonary Disease: A Randomized Controlled Trial. Can Respir J.
2020;2020:9826084.

Martin-Salvador A, Colodro-Amores G, Torres-Sanchez I, Moreno-Ramirez MP, Cabrera-Martos I,
Valenza MC. [Physical therapy intervention during hospitalization in patients with acute exacerbation
of chronic obstructive pulmonary disease and pneumonia: A randomized clinical trial]. Med Clin (Barc).
2016;146(7):301-4.

Beaumont M, Mialon P, Le Ber-Moy C, Lochon C, Péran L, Pichon R, et al. Inspiratory muscle training
during pulmonary rehabilitation in chronic obstructive pulmonary disease: A randomized trial. Chron
Respir Dis. 2015;12(4):305-12.

Bernocchi P, Scalvini S, Galli T, Paneroni M, Baratti D, Turla O, et al. A multidisciplinary telehealth
program in patients with combined chronic obstructive pulmonary disease and chronic heart failure:
study protocol for a randomized controlled trial. Trials. 2016;17(1):462.

Dowman L, Hill C], May A, Holland AE. Pulmonary rehabilitation for interstitial lung disease. Cochrane
Database Syst Rev. 2021;2(2):CD006322.

Kerti M, Balogh Z, Kelemen K, Varga JT. The relationship between exercise capacity and different func-
tional markers in pulmonary rehabilitation for COPD. Int ] Chron Obstruct Pulmon Dis. 2018;13:717-24.
Davey M, Moore W, Walters J. Tasmanian Aborigines step up to health: evaluation of a cardiopulmo-
nary rehabilitation and secondary prevention program. BMC Health Serv Res. 2014;14:349.

Miki K, Maekura R, Kitada S, Miki M, Yoshimura K, Yamamoto H, et al. Pulmonary rehabilitation for
COPD improves exercise time rather than exercise tolerance: effects and mechanisms. Int ] Chron Ob-
struct Pulmon Dis. 2017;12:1061-70.

Vainshelboim B, Kramer MR, Fox BD, Izhakian S, Sagie A, Oliveira J. Supervised exercise training im-
proves exercise cardiovascular function in idiopathic pulmonary fibrosis. Eur J Phys Rehabil Med.
2017;53(2):209-18.

Adamopoulos S, Schmid JP, Dendale P, Poerschke D, Hansen D, Dritsas A, et al. Combined aerobic/in-
spiratory muscle training vs. aerobic training in patients with chronic heart failure: The Vent-HeFT trial:
a European prospective multicentre randomized trial. Eur ] Heart Fail. 2014;16(5):574-82.

Cavalheri V, Burtin C, Formico VR, Nonoyama ML, Jenkins S, Spruit MA, et al. Exercise training under-
taken by people within 12 months of lung resection for non-small cell lung cancer. Cochrane Database
Syst Rev. 2019;6(6):CD009955.

Penailillo L, Valladares-Ide D, Jannas-Velas S, Flores-Opazo M, Jalén M, Mendoza L, et al. Effects of
eccentric, concentric and eccentric/concentric training on muscle function and mass, functional perfor-
mance, cardiometabolic health, quality of life and molecular adaptations of skeletal muscle in COPD
patients: a multicentre randomised trial. BMC Pulm Med. 2022;22(1):278.

Silva IS, Fregonezi GA, Dias FA, Ribeiro CT, Guerra RO, Ferreira GM. Inspiratory muscle training for
asthma. Cochrane Database Syst Rev. 2013;2013(9):CD003792.

Louvaris Z, Rodrigues A, Dacha S, Gojevic T, Janssens W, Vogiatzis I, et al. High-intensity exercise im-
pairs extradiaphragmatic respiratory muscle perfusion in patients with COPD. J Appl Physiol (1985).
2021;130(2):325-41.

Rochester CL. Patient assessment and selection for pulmonary rehabilitation. Respirology.
2019;24(9):844-53.

Fiorentino G, Esquinas AM, Annunziata A. Exercise and Chronic Obstructive Pulmonary Disease
(COPD). Adv Exp Med Biol. 2020;1228:355-68.

Boutellier U, Biichel R, Kundert A, Spengler C. The respiratory system as an exercise limiting factor in
normal trained subjects. Eur ] Appl Physiol Occup Physiol. 1992;65(4):347-53.

Sawan MA, Calhoun AE, Fatade YA, Wenger NK. Cardiac rehabilitation in women, challenges and op-
portunities. Prog Cardiovasc Dis. 2022;70:111-8.

Fleg JL, Keteyian SJ, Peterson PN, Benzo R, Finkelstein J, Forman DE, et al. Increasing Use of Cardiac
and Pulmonary Rehabilitation in Traditional and Community Settings: OPPORTUNITIES TO REDUCE
HEALTH CARE DISPARITIES. J Cardiopulm Rehabil Prev. 2020;40(6):350-5.

Resurrecciéon DM, Motrico E, Rigabert A, Rubio-Valera M, Conejo-Cerdn S, Pastor L, et al. Barriers for
Nonparticipation and Dropout of Women in Cardiac Rehabilitation Programs: A Systematic Review. ]
Womens Health (Larchmt). 2017;26(8):849-59.



	1. Introduction
	3.1. The fundamental stages of cardiopulmonary rehabilitation
	The fundamental stages of cardiopulmonary rehabilitation  involve assessing patients, determining the etiology of chronic dyspnea, identification of risk factors and establishment of the rehabilitation plan (figure 5 ).
	Figure 5. The fundamental stages of cardiopulmonary rehabilitation.
	3.2.1. Patient assessment
	During the medical history, the patient is asked to describe what they feel, the breathing discomfort, how it occurs and the effects of certain positions on the  dyspnea. At this stage, emphasis is placed on cardiopulmonary risk factors, information ...
	3.2.2. Determining the etiology of chronic dyspnea
	The general physical examination will exclude acute pathologies, or possible osteoarticular or neurological deficits that would prevent physical training. At this stage, heart rate and blood pressure will be determined, which are important factors in...
	3.2.3. Change in risk factors
	Quit smoking – smoking is one of the most important risk factors, therefore all smokers should be encouraged to quit smoking for good. Sudden stop rather than tapering is recommended. Behavioral tips or psychological counselling are used. Passive smo...
	Lipid management - the main goal is to achieve low values of LDL cholesterol below 100 mg/dL, HDL cholesterol above 150 mg/dL and total cholesterol below 200 mg/dL. Patients with altered lipid values are advised to manage nutrition and body weight, b...
	Management of arterial hypertension – in hypertensive patients, therapy and compliance are evaluated, optimal BP is at 120/80 mmHg. For patients with SBP above 130 mmHg or DBP above 85 mmHg, lifestyle changes, periodic exercise, weight control, moder...
	Obesity – BMI and waist circumference are measured, with ideal values for BMI of 21-25 kg/m2, and waist below 89 cm in men and below 78 cm in women. For patients with altered values, it is recommended a diet that sets out reduced calory intake [37], ...
	Evaluation of the psycho-social factors – such as depression, anxiety, low socio-economic status, stress at work, alcohol misuse or other toxic substances. The method used will involve using behavioral methods, such as group or individual counselling...
	Depression – it is important to identify the signs and the management of depression [39, 40], this being a condition associated with worsening symptoms, frequent hospitalizations and requires individual or group education to help the patient adapt to...
	References

