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Background: During hospitalization, stroke patients are bedridden due to neuro-
logic impairment, leading to loss of muscle mass, weakness, and functional limitation.
There have been few studies examining respiratory muscle strength (RMS) in the
acute phase of stroke. Objective: This study aimed to evaluate the RMS of pa-
tients with acute stroke compared with predicted values and to relate this to
anthropometric variables, risk factors, and neurologic severity. Methods: This is a
cross-sectional study in the acute phase of stroke. After admission, RMS was evalu-
ated by maximal inspiratory pressure (MIP) and maximal expiratory pressure (MEP);
anthropometric data were collected; and neurologic severity was evaluated by the
National Institutes of Health Stroke Scale. The analysis of MIP and MEP with
predicted values was performed by chi-square test, and the relationship between
anthropometric variables, risk factors, and neurologic severity was determined through
multiple linear regression followed by residue analysis by the Shapiro-Wilk test;
P < .05 was considered statistically significant. Results: In the 32 patients studied,
MIP and MEP were reduced when compared with the predicted values. MIP de-
clined significantly by 4.39 points for each 1 kg/m2 increase in body mass index
(BMI), and MEP declined significantly by an average of 3.89 points for each 1 kg/
m2 increase in BMI. There was no statistically significant relationship between MIP
or MEP and risk factors, and between MIP or MIP and neurologic severity in
acute phase of stroke. Conclusion: There is a reduction of RMS in the acute phase
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of stroke, and RMS was lower in individuals with increased age and BMI. Key
Words: Stroke—respiratory muscle strength—MIP—MEP—obesity—aging.
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Introduction

Stroke affects approximately 16.9 million people world-
wide, generating about 100,000 people with functional
disability per year.1 Stroke is the main cause of mortal-
ity and chronic disability in adults in Latin America and
Brazil, with around 200,000 cases annually.2-4

Stroke is defined as neuronal death due to prolonged
ischemia, which is caused by obstruction to cerebral blood
flow or intracranial hemorrhage.5,6 About 90% of pa-
tients present hemiparesis, with decreased strength and
motor control after stroke, compromising daily life ac-
tivities, mobility, and locomotion.7,8

During hospitalization, stroke patients become bedrid-
den due to neurologic impairment, leading to loss of
muscle mass, weakness, and functional limitation.9 The
main complications during hospitalization due to immo-
bility are reduction of chest expansion and respiratory
complications, with pneumonia being the most common
in this population.10

Respiratory complications may also occur due to changes
in respiratory patterns, as well as from weakness of re-
spiratory muscles. Respiratory muscle strength (RMS) is
one of the most important factors in maintaining intact
lung function.11 Weakened muscles result in decreased di-
aphragmatic movement and chest expansion, thus
increasing mechanical resistance to respiration, and de-
creased ventilation and cough effectiveness, thus leading
to difficulty in eliminating secretions, which signifi-
cantly increases the risk of lung infections.12 In detailed
physiological studies of respiratory muscle function, it
was found that parameters of RMS (maximum inspira-
tory and expiratory mouth pressures, sniff pressure) in
stroke subjects were reduced by one third to one half,
and can be of importance in achieving physical capaci-
ty a posteriori and the ability to perform daily life activities
in the long term.13,14

There have been few studies that examine RMS in the
acute phase of stroke, and the present study has as an
innovation the description and the relationship of so-
ciodemographic factors and their impact on RMS in the
acute phase of stroke, so that health professionals are at-
tentive in the conduct of clinical care and to the patient
with potential risk of respiratory complications. We hy-
pothesized that low values of inspiratory and expiratory
pressure decrease the efficiency of ventilatory mechan-
ics, especially in individuals with aging and higher
comorbidities in acute phase of stroke; therefore, the aim
of this study was to evaluate the RMS of patients with
acute stroke compared with the predicted values and to

relate this to anthropometric variables and severity of the
neurologic condition.

Methods

Study Design, Setting, and Participants

This is a cross-sectional study of patients admitted to
the stroke unit of the Botucatu Medical School from July
until December 2016. We evaluated individuals with a
diagnosis of ischemic stroke confirmed by neuroimaging
(computed tomography or magnetic resonance), aged over
18 years, and who scored 0 in item 1a of the National
Institutes of Health Stroke Scale (NIHSS). Patients with
hemorrhagic stroke, previous complaints of dysphagia,
prior stroke with a score of more than 2 on the modi-
fied Rankin scale, pre-existing dementia, clinical instability,
comatose state, acute and chronic pulmonary diseases,
and other neurologic diseases were excluded. After signing
the informed consent, RMS and both demographic and
anthropometric data, in addition to the NIHSS scale, were
evaluated in the stroke unit.

Variables

Exposures

The independent variable RMS was evaluated using
the Comercial Médica (São Paulo, Brazil) manovacuometer,
with maximal inspiratory pressure (MIP) and maximal
expiratory pressure (MEP) being evaluated until 48 hours
after admission.

Measurements

(A) Maximum inspiratory pressure (MIP): the patient
was positioned at 45° on the bed and was requested to
perform maximum expiration up to the residual volume
level. Subsequently, maximal inspiratory effort was re-
quested, and held for about 1 second. The reading of the
measurement value was checked directly on the
manovacuometer display. The maneuvers were repeat-
ed 3 times, at intervals of about 1 minute, with the highest
MIP value used in the analysis.

(B) Maximum expiratory pressure (MEP): the patient
was positioned at 45° on the bed and was requested to
perform maximum inspiratory effort until total lung ca-
pacity was reached. A maximal expiratory effort was then
requested, and maintained for about 1 second. The reading
of the measurement value was checked directly on the
manovacuometer display. The maneuvers were repeat-
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