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BACKGROUND: Inspiratory muscle training (IMT) has been widely applied to different populations,
including the general population of older adults. In addition to increasing inspiratory muscle strength,
other benefits of IMT in the health of this population have been reported. The primary aim of this study
was to review the effects of IMT on the general parameters of health (eg, respiratory, functional,
physical, and other variables) in older adults (> 60 y), and the secondary aim was to analyze the main
IMT protocol used in the studies. METHODS: We searched the MEDLINE, PEDro, SciELO, and
LILACS databases to identify relevant randomized controlled clinical trials, and we assessed their
methodological quality according to the PEDro scale. The Preferred Reporting Items for Systematic
review and Meta-Analysis (PRISMA) guidelines were used to guide the development of the protocol for
this systematic review. RESULTS: The search yielded 7 studies involving 248 participants from 917 ti-
tles. The main outcomes investigated in response to IMT were related to the respiratory, functional, and
physical variables. The results indicate that IMT promotes an increase of inspiratory muscle strength
and diaphragmatic thickness in older adults. There was heterogeneity in the protocols described for this
population with respect to the total training time (4–8 weeks), intensity (30–80% of the maximum
inspiratory pressure), and weekly frequency (5 or 7 sessions). CONCLUSIONS: The reviewed studies
revealed a positive trend for the effectiveness of IMT in improving inspiratory muscle performance in
elderly subjects. More randomized studies are needed to evaluate other outcomes (eg, functional ca-
pacity, exercise capacity, cardiac autonomic control, quality of life, and others) to provide robust
evidence that this training modality can promote improvements in health parameters in this population.
In addition, the usual IMT prescription in this population is based on sets and repetitions, of mild to
moderate intensity, performed on most days of the week, for > 4 weeks. Key words: breathing exercises;
exercise; aging; aged; muscle strength; respiratory muscle; physical therapy. [Respir Care 0;0(0):1–•. © 0
Daedalus Enterprises]

Introduction

Biological aging is characterized by the reduction of
reparative and regenerative processes of tissues and or-

gans, leading to the progressive decline of all organic func-
tions and increased disease risk.1 Older adults undergo
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loss of muscle mass (sarcopenia) and a decrease in strength
of skeletal muscles (dynapenia), including respiratory mus-
cles.2-4 These changes related to senescence have an im-
portant clinical impact because the reduction of peripheral
and respiratory muscle strength are associated with higher
mortality in older adults.5,6

The regular practice of aerobic and resistance exercises,
aside from balance and flexibility exercises, is recom-
mended to maintain and promote the health of older adults.7

Some specific exercise modalities are proposed to improve
respiratory muscle strength and allow a more mechani-
cally efficient pattern of breathing.8 One of these modal-
ities is inspiratory muscle training (IMT), which has been
extensively studied.

IMT is performed by breathing against an external in-
spiratory load provided by different devices. It is easy to
apply, represents a low-cost intervention, and is consid-
ered relevant in the rehabilitation scenario.9-11 This train-
ing has been applied in populations with different diseases,
and it seems to be a promising tool for overall health
improvement.12-14 In addition to increasing inspiratory mus-
cle strength,15-17 prior literature has reported improvement
in exercise capacity,15,18 functional autonomy,19 diaphrag-
matic thickness and mobility,17 and cardiac autonomic con-
trol20,21 in older adults.

Considering the benefits mentioned above, some au-
thors have indicated IMT as an alternative or supplemen-
tary modality of training that can be used in older adults,
especially when other types of exercises are not feasi-
ble.18,22 Therefore, the primary aim of this study was to
review the isolated effects of IMT on the general param-
eters of health in older adults (� 60 y) independently of
their health condition. Moreover, considering the wide vari-
ation in the prescription of this training modality, the sec-
ondary aim was to analyze the main IMT protocols used in
older adults to contribute to the decision-making discus-
sion in clinical practice.

Methods

The PRISMA guidelines were used to carry out this
systematic review, and the research questions were struc-
tured according to the PICOS criteria.23,24 The search strat-
egy in electronic databases (MEDLINE, PEDro, SciELO,
and LILACS) was performed by associating the descrip-
tors related to the population of interest (ie, “aged” or
“elderly” or “older adults”) with the intervention descrip-
tors (ie, “breathing exercises” or “inspiratory muscle train-
ing” or “respiratory muscle training”) from database in-
ception to November 2018.

Randomized controlled trials (RCTs) written in either
English or Portuguese were included. The studies included
were carried out in older adults (� 60 y) regardless of
health condition who performed IMT (through inspiratory

overload devices) to assess its isolated effects on health
parameters. IMT was compared to sham inspiratory train-
ing, control group, and other types of intervention. Studies
that used IMT in association with other respiratory phys-
iotherapy techniques, expiratory muscle training, or aero-
bic/resistive physical training were excluded. Similarly, in
alignment with the secondary aim of this review, studies
that did not describe the training protocol in detail (ie,
number of sets and repetitions, time of training, weekly
frequency, intensity, and type of device used) were also
excluded.

The search and selection of articles were performed by
2 independent reviewers (MBS, LBA), and any disagree-
ments during the process were decided by consensus. Ar-
ticles were first selected if their title was relevant to the
scope of this review. Subsequently, abstracts were read to
verify whether they met the established inclusion criteria.
We searched for additional articles in the reference lists of
the selected studies. The selected articles were read in full
to extract the data of interest for this review. The final
evaluation of each article included in this review was done
with the PEDro scale, which is based on the Delphi list; it
has 11 criteria and aims to assess the quality of RCTs that
are relevant evidence in physiotherapy. Articles evaluated
with the PEDro scale may have scores ranging from 1 to
10. A score of 9–10 was classified as excellent, a score of
6–8 was good, a score of 4–5 was fair, and a score of � 4
was poor.25,26 The reviewers independently rated the pa-
pers, and any disagreements were resolved by consensus.
A systematic narrative synthesis was used to present the
results of the review in the form of text and tables.

Results

In the initial search were identified 917 articles, of which
7 were deemed eligible for this systematic review after the
screening process and eligibility analysis (Fig. 1). These
studies investigated the effect of IMT on the intervention
group in comparison to (1) a control group with no inter-
vention,22,27,28 (2) a group that performed the same proto-
col as the intervention group but without a resistive load,16,17

or (3) a group that performed the same protocol as the
intervention group but with the minimum resistive load
offered by the device used.15,21 Two studies also included
a third comparison, in which the participants performed
yoga breathing exercises27 or incentive spirometry.28 These
studies investigated the effects of IMT on frail, institution-
alized, older adults with significant activity limitation and
respiratory muscle weakness,27 older women institutional-
ized with functional limitation and accentuated respiratory
muscle weakness,22 older women able to walk indepen-
dently and without spirometric or cognitive alterations,17

healthy older adults,16,21,28 and moderately active healthy
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older adults.15 The total sample included 248 subjects,
with a mean age of 64–88 y (Table 1).

The articles were evaluated for methodological quality
(Table 2) and ranged from 5 to 8 points (fair or good
quality). All articles met the eligibility criteria (criterion
number one is not scored), randomly allocated the partic-
ipants to the groups, described the results of between-
group statistical comparisons, and presented measurements
of point and variability for at least one of the key out-
comes. In 29% of the articles, the subjects’ allocation was
concealed; in 43% of the articles, there was blinding of
older adults who participated in the study. Moreover, in
71% of the included articles, the groups were initially
similar at baseline to the most important prognostic indi-
cators, and in 57% the assessors blindly measured at least
1 key outcome. Measurements of at least 1 key outcome
were obtained in � 85% of the subjects initially allocated
to groups in 71% of the articles. There was, however, no
blinding of therapists who administered the therapy in any
of the articles included, nor was there any description of
whether all participants received the treatment or the con-
trol condition as allocation or if the data were analyzed by
“intention to treat.”

The outcomes related to the respiratory system evalu-
ated in the studies were respiratory muscle strength, respi-
ratory muscle endurance, diaphragm muscle thickness and

mobility, and measures of chest wall expansion and lung
function.

Respiratory muscle strength was assessed in all of the
studies using the maximum inspiratory pressure (PImax) or
maximum expiratory pressure (PEmax) measurement. The
inspiratory muscle strength was a primary outcome in all
studies, and the expiratory muscle strength was analyzed
in 5 studies.16,17,22,27,28 Most of the studies (86%) showed
that IMT promoted an increase in subjects’ PImax.15-17,21,22,28

However, Cebrià i Iranzo et al27 did not find significant
changes in this outcome after intervention, observing an
increase in PImax only after training with yoga breathing
exercises. On the other hand, the PEmax significantly in-
creased after IMT in 2 studies.17,22 Similarly, Cebrià i
Iranzo et al27 observed an increase in this variable after the
intervention with yoga breathing exercises.

Three studies16,22,27 evaluated respiratory muscle endur-
ance through the maximum voluntary ventilation, but only
one verified significant change after IMT.22 In this study,
there was an increase in the maximum voluntary ventila-
tion after 3 weeks from the end of the training (follow-up)
in comparison to the baseline values.

Diaphragm muscle thickness increased in response to
IMT in 2 studies using a noninvasive technique of ultra-
sonography.16,17 Furthermore, Souza et al17 also observed
improvement in diaphragm mobility after this interven-
tion.

Only one study selected for this review measured chest
wall expansion, and it did not verify any changes in this
variable after 4 weeks of IMT. However, the group that
underwent incentive spirometry showed increased lower
chest wall expansion.28

The lung function variables assessed with spirometry
were analyzed in 3 studies.16,21,28 Mills et al16 observed
increase in peak inspiratory flow after the intervention,
and Reychler et al28 reported a significant increase in FVC
and FEV1 in the 3 groups evaluated. On the other hand,
Rodrigues et al21 did not observe changes in the parame-
ters assessed.

Mills et al16 and Rodrigues et al21 used the 6-min walk
test to investigate the effect of IMT on the functional
capacity of older adults. In the first study, no significant
changes were found in the distance achieved in the test by
both the IMT group and the sham group. However, an
increase in heart rate immediately after the test in the sham
group occurred post-intervention. On the other hand, the
second study showed a significant improvement in the test
performance and recovery heart rate in the IMT group.

The exercise capacity was evaluated by Aznar-Lain et al15

through the exercise test and determination of peak oxy-
gen uptake (peak V̇O2

). In this study, IMT promoted an
increase in peak V̇O2

and time to exhaustion during the
fixed load test in the group that received the intervention,
which represents an improvement in endurance in response

Papers identified through
database searching

912

Papers included in
qualitative synthesis

7

Full-text articles
assessed for

elegibility
17

Titles screened
917

Abstracts screened
28

Additional papers from
article references

5

Duplicates removed
and papers excluded

889

Excluded
11

Excluded
10

IMT association with
other intervention: 4
Study design: 3
Intervention does not 
characterize IMT: 2
Subjects <60 y: 1

Fig. 1. Flow chart. IMT � inspiratory muscle training.
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to the training. These authors also observed an increase in
moderate-to-vigorous physical activity after IMT.

In addition to outcomes related to the respiratory system
and physical and functional variables, Rodrigues et al21

evaluated the effects of IMT on cardiac autonomic control
and observed an improvement in heart rate variability after
this intervention with increase in the high-frequency power
of the heart rate variability and, consequently, decrease in
the low-frequency/high-frequency ratio.

Mills et al16 also evaluated the effect of IMT on quality
of life, plasma cytokine concentrations, and body compo-
sition, and the authors did not observe significant changes
in these variables in older adults after the training.

Table 3 describes the IMT protocols of the studies in-
cluded in this review. All studies used pressure linear
load devices for IMT, and most opted for Threshold
(Threshold Inspiratory Muscle Trainer, Philips, Mur-
raysville, PA).15,17,22,27,28 The total training time ranged
from 4 – 8 weeks with weekly frequency of 5 ses-
sions15,21,22,27,28 or 7 sessions.16,17 The training intensity
used in the protocols ranged from 30% to 80% of the
PImax. Load adjustments were reported after further mea-
surements of maximum inspiratory muscle strength. In one
study, the intensity was not determined as a percentage of
PImax but was pre-fixed at 50 cm H2O and increased by
10 cm H2O each week.28

One of the papers used the prescription based on time,28

while all of the others adopted the prescription based on
sets and repetitions.15-17,21,22,27 Four studies reported that
training sessions were supervised by a therapist.15,22,27,28

One paper reported supervised sessions only once a week,17

another protocol decided for supervision twice throughout
the training program (at 2 weeks and 4 weeks after initi-
ation of the protocol),16 and the last study reported that the

sessions were performed at home and did not provide su-
pervision information.21

Discussion

To our knowledge, this review is the first to systemat-
ically review the effects of IMT in older adults. In view of
the small number of RCTs found, besides the heterogene-
ity of them, the grouping of effects between the studies in
the meta-analysis was not considered adequate at this stage
in this review. As expected, the most frequently investi-
gated outcome was inspiratory muscle strength. Although
there is a great heterogeneity in the characteristics of the
subjects included in the selected studies, our findings in-
dicate that IMT contributes to increasing the inspiratory
muscle strength in older adults.

As with all skeletal muscles, respiratory muscles can
improve their function in response to physical training in
view of the universal principles of overload, specificity,
individuality, and reversibility.29 The absence of improve-
ment in inspiratory muscle strength in response to the
training verified in one of the studies,27 as well as a sim-
ilarly observed increase in the control and IMT groups in
2 studies,22,28 may be related to the sample characteristics
or to the training protocol. In these 3 studies, the mean age
of participants was higher in comparison to other studies
included in this review (88, 88, and 85 y vs 68 and 64 y,
respectively). Moreover, the study by Reychler et al28 was
the only one to use a prescription by time (15 min/d), and
the intensity was not determined as a percentage of the
PImax. Cebrià i Iranzo et al27 also cited the low training
load during the first 4 weeks and the short protocol time
(ie, 6 weeks) as potential reasons for the absence of in-
creased strength in institutionalized older adults. Accord-

Table 2. Quality of the Studies Evaluated*

Criteria
Aznar-Lain et al

(2007)15

Cebrià i Iranzo
et al (2013)22

Cebrià i Iranzo
et al (2014)27

Souza et al
(2014)17

Mills et al
(2015)16

Reychler
et al

(2016)28

Rodrigues et al
(2018)21

Random allocation Yes Yes Yes Yes Yes Yes Yes
Concealed allocation No No Yes Yes No No No
Baseline comparability No Yes Yes Yes No Yes Yes
Participants blinded Yes No No Yes Yes No Yes
Therapists blinded No No No No No No No
Blind assessors Yes Yes Yes Yes No No No
Follow-up Yes No Yes Yes Yes Yes No
Intention to treat analysis No No No No No No No
Group comparisons Yes Yes Yes Yes Yes Yes Yes
Point and variability measures Yes Yes Yes Yes Yes Yes Yes
Total score 6 5 7 8 5 5 5

* The included studies were evaluated according to the PEDro scale.
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ing to the results of this review, it was possible to note
2 groups: healthy older adults15-17,21,28 and institutional-
ized older adults with functional impairment.22,27 Consid-
ering that the inspiratory muscle strength was the only
variable assessed in all of the selected studies, it is possible
to compare this outcome between these groups. Whereas
IMT promoted increase of PImax in healthy older adults, its
effects were contradictory in the studies with institution-
alized older adults. A possible explanation for this
unexpected result is that the protocol applied (ie, intensity
or duration) may have been insufficient to promote respi-
ratory strength improvement in this older adult population
with functional impairment.

In addition, it is important to highlight that Cebrià i
Iranzo et al27 reported an increase in inspiratory and ex-
piratory muscle strength in response to training with yoga.
This finding may be related to improvement in the recruit-
ment of motor units and in the muscle length-tension re-
lationship promoted by the yoga breathing exercises, which
could provide greater power to the PEmax and PImax ma-
neuvers.27,30,31

Although this training modality aimed primarily to im-
prove inspiratory muscle strength, some studies also ver-
ified an increase of expiratory muscle strength.17,22 This
effect can be partially explained by neural adaptation fac-

tors. The exposure to repeated stimuli of strength, which is
a learning effect, may contribute to improving the muscle
recruitment pattern and increased strength.17,30 Another
possible explanation is the increase in inspiratory muscles
strength in response to this training modality, given that
the expiratory effort can be maximized in high volumes
generated by the stronger action of the diaphragm.31

Reduced respiratory strength has been identified as a
predictor of poor prognosis32 and mortality33 in some dis-
eases. In older adults, there is an association between re-
duced respiratory muscle strength and poor physical per-
formance,34,35 and PImax is considered an independent risk
factor for myocardial infarction and cardiovascular disease
death.36 In addition, Buchman et al6 concluded that respi-
ratory muscle strength may explain the association be-
tween peripheral muscle strength and mortality. According
to the authors, the respiratory muscle strength may be at
the beginning of a causal chain that would lead to de-
creased lung function and death; thus, interventions that
increase this outcome have an important positive clinical
impact in this population.6

The respiratory endurance assessed by maximum vol-
untary ventilation showed an increase after 3 weeks of
IMT in one of the studies.22 Other studies that evaluated
this variable did not show significant effects.16,27 In this

Table 3. Description of Inspiratory Muscle Training Protocol

Study Prescription Weekly Frequency and
Progression

Intensity and Progression
of Load Load Readjustment Duration Training Device

Aznar-Lain et al
(2007)15

Week 1: 8 sets of 5 repetitions
(1 min rest between sets)

Week 1: 3 times/week
Week 2–8: 5 times/week

Weeks 1–2: 50% PImax Beginning of the week 5
by evaluating PImax

8 weeks Threshold

Weel 2: 9 sets of 5 repetitions
(1 min rest between sets)

Week 3: 60% PImax

Week 3: 10 sets of repetitions
(1 min rest between sets)

Week 4: 70% PImax

Weeks 4–8: 10 sets of
6 repetitions (1 min rest
between sets)

Weeks 5–8: 80% PImax

Cebrià i Iranzo et
al (2013)22

7 sets of 2 min of exercise
(1 min rest between sets)

5 times/week 30–50% PImax; incremental
increase of workload
according to participant
tolerance

Beginning of the week 4
by evaluating PImax

6 weeks Threshold

Week 1: low workloads
(7–10 cm H2O) for
familiarization

Cebrià i Iranzo et
al (2014)27

7 sets of 2 min of exercise
(1 min rest between sets)

5 times/week 30–50% PImax; incremental
increase of workload
every 2 d according to
participant tolerance

Beginning of week 4 by
evaluating PImax

6 weeks Threshold

Week 1: 2-d familiarization
period at the beginning of
the protocol

Souza et al
(2014)17

8 sets of 2 min of exercise
(1 min rest per series)

7 days/week (2 times/d) 40% PImax Weekly by evaluating
PImax

8 weeks Threshold

Mills et al (2015)16 30 breaths/session 7 days/week (2 times/d) Initial intensity 50% PImax;
gradual increase to
reach 30 breaths/session

Periodic increase of load
so only 30 maneuvers
are completed

8 weeks POWERbreathe

Reychler et al
(2016)28

15 min (15–20 breaths/min) 5 times/week Week 1: 50 cm H2O NA 4 weeks Threshold
Week 2: 60 cm H2O
Week 3: 70 cm H2O
Week 4: 80 cm H2O

Rodrigues et al
(2018)21

30 breaths/session 5 days/week (2 times/d) Week 1: 30% PImax
(familiarization)

Weekly by evaluating
PImax

5 weeks POWERbreathe

Weeks 2–5: 50% PImax

PImax � maximum inspiratory pressure
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regard, although respiratory muscle training is often treated
as a single training modality, it can be understood as 2 dis-
tinct types: respiratory muscle strength training and respi-
ratory muscle endurance training.9 The first is the training
addressed in this review (ie, IMT), which consists of per-
forming breaths against an inspiratory pressure load, being
characterized by high-intensity and low-speed contractions,
and aiming specifically to increase the muscle strength. On
the other hand, endurance training is performed through
the normocapnic hyperpnea technique, which consists of
hyperventilation under conditions of normocapnia, aiming
to reach a predetermined volume per minute, at which
point the inspiratory and expiratory muscle contractions
occur with a lower intensity but at a higher speed, resulting
in a specific respiratory endurance improvement.9,37 There-
fore, an improvement in respiratory endurance was not
expected because the studies used a technique for strength
improvement.

The thickness of the diaphragm increased after IMT in
the 2 studies included in this review that assessed this
parameter. Because the inspiratory muscles are morpho-
logically and functionally skeletal muscles, they must re-
spond as any locomotor muscle when an overload stimulus
is applied.38,39 In fact, other studies have reported an in-
crease in this parameter after high-intensity IMT in mod-
erately trained healthy adults40 and in subjects with cystic
fibrosis.41 The results shown in this review suggest an
association between increased inspiratory muscle strength
and muscular hypertrophy.16,17 It is noteworthy that the
subjects in these studies were apparently healthy older
adults, which limits the generalization to older adults with
other characteristics, especially those with significant re-
spiratory muscle weakness.

In adults with cardiac or pulmonary disease, it seems
that IMT may contribute to improving pulmonary function
measurements, such as in heart failure,42 atrial fibrilla-
tion43 and post-cardiac surgery.44 In this systematic re-
view, the absence of changes in lung function may be
related to the fact that studies that assessed this outcome
were conducted with apparently healthy older adults.

The functional capacity improvement after IMT has been
documented in subjects with heart failure14 and sarcoid-
osis.45 Similarly, this training modality has been used in
healthy individuals, mainly in those with lower physical
fitness and in athletes to improve physical performance.9

These effects are partially correlated to the attenuation of
the respiratory metaboreflex promoted by IMT.46 How-
ever, although functional capacity has important clinical
importance, it was only assessed in 2 studies included in
this review, and one of them observed no change in the
6-min walk test, attributing it to the high functional ca-
pacity of the participants at baseline.16 Thus, individuals
who have lower functional capacity may be the ones who
benefit the most from the intervention.9,16 On the other

hand, Rodrigues et al21 reported an increase of the distance
achieved in the 6-min walk test after the intervention, and
Aznar-Lain et al15 reported improvement in the peak V̇O2

and time of the fixed load test after IMT. Therefore, al-
though it seems that this intervention can contribute to
improve the exercise and functional capacity of older adults,
further studies should be conducted.

Only one study included in this review evaluated the
effect of IMT on heart rate variability and observed im-
provement on cardiac autonomic control.21 Similarly, 2 re-
cent systematic reviews concluded that this modality of
training may promote benefits for cardiac autonomic con-
trol in subjects with risk factors for cardiovascular dis-
eases47 and in subjects with other diseases.48 Furthermore,
only Mills et al16 evaluated the effect of IMT on other
outcomes, such as quality of life, inflammatory cytokines
plasma levels, and body composition in older adults, which
limits the discussion of these results.

An important aim of this review was to discuss the main
IMT protocol used in older adults. There does not appear
to be any standardization regarding IMT prescription, and
there is a wide variety of protocols described in the liter-
ature. Therefore, most of the studies used protocols pre-
scribed by sets and repetitions, from mild to moderate
intensity, 5–7 times per week, for at least 4 weeks. Al-
though the intensity, weekly frequency, and total training
time were similar to those commonly reported in other
populations, IMT prescription based on sets and repeti-
tions was rare. Most of the studies presented in systematic
reviews regarding the effects of IMT on patients with heart
failure,42,49 COPD,50 and stroke,51 for instance, use time as
a prescription parameter (eg, 15–30 min). However, the
reason for the choice of protocols used in those studies
was not mentioned, nor was is discussed in the studies
selected for this review.

All included studies were RCTs, and none were rated as
poor in methodological quality according to the PEDro
score, which suggests that the data presented are reliable.
However, these results should be interpreted with caution
because substantial heterogeneity was present among the
included studies. In addition, none of the studies blinded
the therapists who administered the interventions. Often it
is not possible to blind participants or therapists to phys-
ical activity interventions. However, this is possible when
simulated treatment is done in one of the groups, and this
situation occurred in 4 studies (57%). Another important
finding is that only 29% of the studies concealed the al-
location, and this information is not clear in most of the
studies included in this review. According to the PEDro
scale explanation, it is empirical evidence that conceal-
ment predicts effect size. Although the risk of bias assess-
ment by the PEDro scale has some limitation, it has been
validated and is widely used in the literature.
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Moreover, the conclusions of some effects of IMT are
limited by the small number of eligible studies, mainly
regarding other effects of this training modality. Thus, we
emphasize the importance of more clinical RCTs on this
relevant theme.

Conclusion

This review reveals that IMT can contribute to an in-
crease in inspiratory muscle strength and diaphragm thick-
ness in older adults (ie, � 60 y old). Moreover, it seems
that this training modality can contribute to improve ex-
ercise and functional capacity, physical activity level, and
cardiac autonomic control. Despite the heterogeneity of
protocols prescribed for this population, IMT prescriptions
based on sets and repetitions, from mild to moderate in-
tensity, 5–7 times per week, for at least 4 weeks were more
frequently used in the studies.
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27. Cebrià i Iranzo MD, Arnall DA, Igual Camacho C, Tomas JM.
Effects of inspiratory muscle training and yoga breathing exercises
on respiratory muscle function in institutionalized frail older adults:
a randomized controlled trial. J Geriatr Phys Ther 2014;37(2):65-75.

28. Reychler G, Delacroix S, Dresse D, Pieters T, Liistro G. Randomized
controlled trial of the effect of inspiratory muscle training and in-
centive spirometry on respiratory muscle strength, chest wall expan-
sion, and lung function in elderly adults. J Am Geriatr Soc 2016;
64(5):1128-1130.

29. McConnell A. Treinamento respiratório para um desempenho supe-
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