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ABSTRACT

Respiratory muscle strength is the maximal pressure generated during an inspiration or expiration against an
occluded airway, and it is evaluated by means of the maximal inspiratory and expiratory pressures. This study
aimed to compare the values of maximal respiratory pressures measured in sedentary young adults to the values
predicted by the literature. The research had the participation of 35 sedentary young adults, aged between 20 and
30 years. The maximal inspiratory pressure (MIP) and maximal expiratory pressure (MEP) were measured by
using an analog mano vacuum meter, a flattened mouthpiece, and a nose clip. The International Physical Activity
Questionnaire (IPAQ), short version, was used to determine the physical activity level. The statistical analysis was
performed through Wilcoxon’s test for data on women and paired t-Student test for men, at 5% significance level.
The results showed a significant difference between the values measured for MEP and the values predicted by
the Brazilian reference equation for men (p value = 0.0409) and women (p value < 0.0001). The equation used
underestimated the values of MEP for both sexes. The need for further multicenter studies was found out, with a
larger sample, in order to determine more accurate reference values for the various Brazilian populations.
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of muscle§™®.
INTRODUCTION There are several methods for evaluating
RMS, but in the literature the most cited is the
Respiratory muscles have the function toevaluation by measuring maximal respiratory
move the chest wall, rhythmically, to pump air pressures with a mano vacuum meter, as this is a
in and out the lungs and, thus, maintain arteriakimple, quick, and non-invasive method,
blood gases within acceptable limits. Theconsisting of two measurements: maximal
coordinated action of these muscles promotes, agspiratory pressure (MIP) and maximal
a result, normal breathing, and any changeexpiratory pressure (MEP), which respectively
either by lung disorders or neuromuscularindicate the strength of inspiratory and
diseases, cause changes in ventilatoryexpiratory muscles against an occluded aifiiay
mechanics?, Measuring MIP is of paramount importance
A clinical parameter of choice to evaluate in mechanically ventilated patients to predict the
these disorders is measuring respiratory musclguccess of weaning from mechanical ventilation,
strength (RMS), which consists in determining constituting a major action of physiotherapists in
respiratory pressures generated through maximahtensive care units (ICUs), where MEP is
inspiratory and expiratory efforts, representing aimportant to diagnose neuromuscular disorders
very useful procedure for functional evaluation and evaluate the effectiveness of cough and the
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ability to clear secretions. The evaluation of Physiotherapy at Centro Universitario de Joao
RMS also predicts the evolution of Pessoa (UNIPE).

physiotherapy, it is useful to analyze the

response to respiratory muscle training and METHODOLOGY

establish load, as well as the quality of exercises

that these patients are undergéing. This is a field study, with a descriptive

However, these measures are influenced b36|esign conducted in May and June 2010, in
various factors, s'uch as gender, age, _We'ghtl’JNlPE. The study was approved at the"24
height, and smoking, as well as the differentqginary Meeting of the Research Ethics
methodological reviews and the individual's ~gmittee of UNIPE. held on 02/09/2010. All

L (7-11)
degree of cooperatifi®, o participants signed the free and informed
A study evaluated 100 healthy individuals of . cant term.

both sexes, aged between 20 and 80 years, in the 1o sample, non-probabilistic, was stratified

state of Sgo Paulo, and, by means of multiplg,y sey and consisted of 35 university students
regression, developed predicted equations 1@, coyrses in the health field of UNIPE, 25
evaluate MIP and MEP in this populaith women and 10 men, considering the following
In Brazil, more recently, in 2010, two Other i, sjon criteria: age from 20 to 30 years, body
reference  equations were  published  forpy,55 index (BMI) between 18.5 and 25 (kg/m?),
measuring maximal respiratory pressures. In &nq peing sedentary or insufficiently active,
study, the results showed that age andyccording to the International Physical Activity
anthropometric characteristics influence on theQuestionnaire (IPAQ), short versi&h

values of RMS and propose equations to predict These exclusion criteria were established:
the values of MIP and MEP exclusively for presence of cardiac, pulmonary,
sedentary healthy individuals from 20 to 89 mysculoskeletal, or neurological diseases, being
year§”. However, in a recent publication, the active or very active, being a smoker or drinker,
proposed equations were not able to predict thgonsumption of alcohol and/or caffeine within
values of MIP and MEP for all individuals in the 24 hours before the test, having had fever, flu, or
sample, suggesting that these results can onlyold in the week before the procedure and using
facilitate predicting RMS for healthy adults in oral corticosteroids, central nervous system
Brazil and contribute to develop better tables ordepressant, and muscle relaxant.
equations in the Brazilian populatfh Data collection was conducted in the Clinical
Many authors report reference valtiés*'®)  School of Physiotherapy of UNIPE. The
but there is still controversy about the referencefollowing information was collected: gender,
value to be used for evaluating MIP and MEP inage, height, weight, BMI, physical activity level,
normal subject§™*® and health status. The latter were obtained
In this sense, the Brazilian Society of through self-reports, in order to determine the
Pulmonology and Phthisiology reports large participation of volunteers in the research
discrepancy between the reference values foaccording to the inclusion and exclusion criteria
maximal respiratory pressures, justified by thementioned above.
various processes used to select the sample and To determine the physical activity level of
methodological differences. Thus, this researchiolunteers the IPAQ was used, in its short
is justified by the need of further studies thatversiof'®. Based on the concept of sedentary
evaluate these pressures, since comparativifestyle and the IPAQ classification regarding
studies involving the predicted and expectedthe physical activity level, the selected
values for maximal respiratory pressures did notvolunteers were those classified as sedentary or
agree with each other and did not showinsufficiently active, since in both categories the
conclusive result§®. individuals were considered as insufficiently
This study aimed to compare the valuesactive, therefore, as sedentary people.
measured for maximal respiratory pressures to For evaluating RMS we needed: a chair, a
the values predicted by the equation of Neder ehose clip, a flattened mouthpiece, a trachea, an
al™ in young sedentary adults, students ofanalog mano vacuum meteBdr-Ar®) with an
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operating range of + 300 cmp@, a digital where it was observed that the variables
weight scale (Personal Line PL 150 da marcaanalyzed for women were not normally
Filizola®), and stadiometer (Sarft)y distributed, however, for men the distribution
The measurement of MIP and MEP valueswas normal § > 0.05). Through this result, it

was performed in a sitting position with feet onwas decided to use the non-parametric
the floor, using the mano vacuum meter. TheWilcoxon's test for women and the paired
latter was connected to a plastic trachea and thparametrict-Student test for men, both with a
end of it was connected to a rigid plastic 5% significance level. The results were obtained
flattened mouthpiece, besides a nose clip, irby using the statistical softwaRe2.9.0

order to prevent the escape of air through the

nose.
The volunteers were instructed to, while RESULTS AND DISCUSSION

measuring MIP, take a maximal inspiration, oyt of the 43 eligible individuals, 4 were

sustained ford2 ; Sgainst a colmple'Fer Ocqluie%xcluded due to their health conditions (asthma,
airway, preceded by a maximal expiration in they, o tension, and reduced respiratory capacity

mouthpiece clos_e to the residual Yomr_ne_(RV)'demonStrated by spirometry) and 3 because they
And, for measuring MEP, take an inspiration in e considered as active individuals, after

the mouthpiece up to total lung capacity (TLC) yngyering the IPAQ. Therefore, the survey
and, then, execute a maximal expiratory effort, onsisted of 35 volunteers. 10 men and 25
sustained for 2 s, against a completely occlude§/Omen aged from 20 to 27 ’years with a mean

airway. To prevent leakage and accumulation Oage of 22.6 years (+ 2.27) for men and 21.8
air in the lateral region of the oral cavity, the years (+ 1_;55) for women. '

volunteer was instructed to hold the facial For better observation and analysis, the

muscles with her/his hands during the evaluatiorhnthropometric data of volunteers are shown in
of MEP. Table 1. When analyzing the BMI found (18.5-
Verbal encouragement was performed an 4.9 kg/n), by means of Quetelet’s index, the

the evaluation of RMS was repeated at least lunt idered rophic. th
and at most 5 times, in order to generate som(\é0 un_ee_rs were consi _ere as eutropnic, thus
learning and obtain values with a differenceconsmUtlng a sample with homogenequs nature
smaller than 10%, applying the highest Value(Tabl(? 1). Regarding the results obtained after
obtained to the statistical analysis. applylng thg I.PAQ’ 7 volunteers had a sedentary
Physical activity level (5 women and 2 men) and

The values for each volunteer were compare X . . i
to those proposed by a st®yusing the 28 were considered as insufficiently active (20
women and 8 men).

equation of Neder et &P, described below:

Men: MIP (cmH,0) = - 0.80 x age + 155.3; Table 1 - Anthropometric data of the study

standard error of estimate = 17.3,; population, according to gender.
) Variables Men Women

MEP (cmHO) = - 0.8_1 x age + 165.3; (mean +SD)  (mean * SD)
standard error of estimate = 15.6. Weight (kg) ~ 75.82+13.10 57.92 +10.96

Women: MIP (cmH0) = - 0.49 x age + Height (cm)  176.85+6.13 161.93+5.86
110.4; standard error of estimate = 9.1; BMI (kg/m?) 23.87 + 3.05 2202 +3.07

MEP (cmHO) = - 0.61 x age + 115.6; Source: Prepared by the authors. BMI = body mass indexzkg
standard error of estimate = 11.2. kilograms; m = meters; cm = centimeters; SD = stathdeviation.

For descriptive analysis of data, central 1able 2 shows the values measured and

tendency measures (mean) and dispersioRredicted for MIP and MEP. Data were
measurements (standard deviation) were used fgiresented separately for women and men and
the variables age, weight, height, and BMI,expressed in cmi®. As for MIP, in both

stratified by gender and arranged into tables. T@enders, there was no significant difference
tabulate the results, the softwaMicrosoft between the values measured and provided. The

Excel version 2007, was used. values measured for MEP both in the group of
For inferential statistics, data normality was women an_d men were significantly lower than
initially tested by using the Shapiro-Wilks test, those predicted.
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The differences in the equipment used totracheae in mano vacuum measuring
evaluate maximal respiratory pressures mayoncluded that there was no significant
generate inconsistency in the values observed bglifference in diameters of tracheae, but the
the various authors. However, data from a studymouthpieces interfered with the evaluation of
suggested a relative uniformity regarding themaximal respiratory pressuféd Another
measurement of maximal respiratory pressurestudy evaluated the maximal respiratory
between Brazilian physiotherapiéts In this  pressures with a digital mano vacuum meter
study, the evaluation of MIP and MEP was madeand 4 interfaces using different combinations
with an analog mano vacuum meter, similar toof mouthpieces and tubes and it concluded that
that used in the study by Neder et™@).but there was no significant difference when MIP
without the air release orifice. However, the and MEP were measured by means of these 4
exhaust valve seems to be an important elemernnterface§?. So, in this context, there is not
in the mano vacuum meter and its presence magn available or standardized consensus that
or may not influence on the measured vdfues considers the various factors able to influence
512) on the measurements of maximal respiratory

A study that evaluated the influence of pressures.
various types of mouthpiece and diameters of

Table 2 -MIP and MEP values measured and predicted bydhatens proposed.

Maximal respiratory Values measured Predicted values P value
pressures (mean £ SD) (mean £ SD)
MIP (cmH,0)
Men 107 £54.22 137.22 +1.816 0.7373*
Women 93.6 £ 28.41 99.71 £0.761 0.4395**
MEP (cmHO0)
Men 178 £ 49.78 146.994 + 1.839 0.0409*
Women 137.2 + 27.57 102.32 + 0.948 < 0.0001**

Source: Prepared by the authors. *PaiteStudent test; **Wilcoxon'’s test.

Pressure evaluation was carried out adoptingnaneuver to be performed and the individual's
a sitting position with the mano vacuum meterwill to cooperate. In the methodology of studies
connected to a trachea and the latter to alescribed and conducted, the kind of command
flattened mouthpiece, using a nose clip towas not reported nor if there was evaluator's
prevent leakage; the method was executed in @ncouragement towards the individi&t?.
different way by the studies cited in the However, some authors recommend that the
literaturé®>12 evaluated individual, while  performing

The lack of standardization in the number of Maximum efforts, must observe the movement

maneuvers, which also relates to the effect of th€f the mano vacuum meter's needle, so she/he
evaluated learning, may interfere with the resultg/Vill have an idea of her/his performance and will
measured for MIP and MEP. In this study, the"€IP the evaluator to encourage herfffim
individuals performed from 3 to 5 acceptable 1he study by Neder et af: concludei that
and replicable maneuvers using the highest valué'€ir équations can elucidate only 40-50% of the
for the record, except if produced in the lastvarety of RMS. In this study, there was a
effort, analogous to the study by Neder €f3l. significant difference in MEP values for women
However, studies recommend that the individua@"d men, where the equations underestimated
perform 3 acceptable maneuvers and, amon{'® measured values. The result may be justified
them, at least 2 replicable actions, where the ladfy the small sample size and the evaluation of an
value measured could not be higher than th&nly age group, since age is the only variable
otheré used by this author.

individual's motivation also influence on the comparing the values of RMS, measured and
results. The evaluation of maximal respiratorypPredicted by different equations. A study
pressures depends on understanding théonCIUded that the best equation to evaluate
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MEP is that proposed by Neder et3]. spirometric test and cardiopulmonary evaluation,
disagreeing with our study. The other claims thatand it is not possible to assert that the 35
these equations were not able to consistentlpubjects had no cardiopulmonary dised8es
predict values for MIP and MEP®) Thus, there is a need to think through certain
Another group of authors compared the MIPissues. In 2002, the Brazilian consensus on
and MEP measured in healthy individuals to thepulmonary function tests was published, where a
predicted values, by using the equationslarge discrepancy between the reference values
proposed, and concluded that the results mafjor maximal respiratory pressures was reported,
contribute to those from the study by Neder etwhich may be due to the various procedures
al*? to predict, particularly, MIP, a finding used for sample selection and the
similar to our study. However, the equationsmethodological differencé®.
proposed by this group were not able to predict More recently, in 2009, a task force was
MIP and MEP for all individuals in the sample published in order to update and expand the
and also suggested further studies, withrecommendations on maximal respiratory
individuals from different regions in the country, pressures, based on the American Thoracic
in order to contribute to develop better referenceSociety/European Respiratory Society
tables or equations regarding maximal (ATS/ERS). They concluded, based on a critical
respiratory pressures in the Brazilian literature review and the fusion of available data,
populatiof*?. that the reference equations and the lower limits
Many studies on maximal respiratory of normality for maximal respiratory pressures
pressures were also conducted with children andary according to age and gender. And that
adolescents, in order to standardize thefurther data on MEP values, especially among
evaluation methods and reference equafiBns women, are need€d Finally, in the last 20
A group of authors concluded that equationsyears, various evidence sources were published
proposed in the literature have been successful ian maximal respiratory pressures and great
predicting maximal respiratory pressures amongvariability was observed in the results.
Brazilian childreff®. Nevertheless, two articles
fevaluate_d conclude_ that the ref_erencg equations FINAL REMARKS
in the literature failed to predict reliably the

values for maximal respiratory pressures in |n this study, although the sample constituted
reinforcing the need for new equati6hé’ ~ proposed by Neder et &t were able to predict
~ Sample size may be indicative of a possiblegpy the values measured for MIP in both sexes.
limitation of our study regarding the values  geyeral authors reported that the variability
measured for maximal respiratory pressures,; RMS may be attributed to various
This study had the participation of 35 Sedentarymethodologies and the different populations

@ng@v@gua:s, thhus neither  the r!ur'rI\ber cr)]f under study. Thus, this article reinforces the
Individuals or the age group were similar to the o .ommendation by the Brazilian Society of

Stu;j_fs d‘?tscfib?d int?e?teritfi% | Pulmonology and Phthisiology regarding the
€ criteria Tor selecting eSampeemergeimportance and need for further studies

as another factor that may have influenced the : , :
: . evaluating maximal respiratory pressures, as

values measured. The subjects of this study werée . o .
: .~ well as a methodological standardization, in
considered as healthy through self-report, in a

different way from the studies described in theOrOIer t(.) eSFab"Sh referen.c'e equgtlons for the
literature, where  volunteers  underwent POPUlations in various Brazilian regions

COMPARACAO DOS VALORES OBTIDOS E PREVISTOS DAS PRES SOES
RESPIRATORIAS MAXIMAS EM ADULTOS JOVENS

RESUMO

A forga muscular respiratéria € a maxima pressdo gerada durante uma inspiracdo ou expiracdo contra uma via aérea ocluida,

sendo avaliada por meio das pressdes inspiratéria e expiratéria maximas. Este estudo objetivou comparar os valores das
pressdes respiratdrias méaximas obtidos em adultos jovens sedentarios com os valores previstos na literatura. Participaram da
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pesquisa 35 adultos jovens sedentarios, com idade entre 20 e 30 anos. A pressédo inspiratéria maxima (Pimax) e a pressao
expiratéria maxima (Peméx) foram medidas utilizando um manovacuémetro analdgico, um bucal achatado e um clipe nasal. Foi
aplicado o Questionario Internacional de Atividade Fisica (IPAQ), versdo curta, para determinar o nivel de atividade fisica. A
analise estatistica foi realizada por meio do teste de Wilcoxon para os dados femininos e do teste t de Student pareado para o
sexo masculino, com nivel de significancia de 5%. Os resultados mostraram diferenc¢a significativa entre os valores obtidos da
Peméx e os valores previstos pela equagdo de referéncia brasileira para os sexos masculino (valor p = 0,0409) e feminino
(valor p < 0,0001). A equagdo utilizada subestimou os valores de Peméax para ambos os sexos. Constatou-se a necessidade de
novos estudos multicéntricos, com uma amostra maior, a fim de determinar valores de referéncia mais precisos para as
diferentes populagdes brasileiras.

Palavras-chave: Musculos Respiratérios. For¢ca Muscular. Testes de Funcdo Respiratéria.

COMPARACION DE LOS VALORES MEDIDOS Y PREDICHOS DE L AS PRESIONES
RESPIRATORIAS MAXIMAS EN ADULTOS JOVENES

RESUMEN

La fuerza muscular respiratoria es la maxima presiéon generada durante una inspiracion o espiracion contra una
via aérea ocluida, y se evalla por medio de las presiones inspiratoria y espiratoria maximas. Este estudio tuvo
como objetivo comparar los valores de las presiones respiratorias maximas medidas en adultos jévenes
sedentarios a los valores previstos en la literatura. Participaron en la investigacion 35 adultos jévenes
sedentarios, con edad entre 20 y 30 afios. La presion inspiratoria maxima (Pimax) y la presion espiratoria
maxima (Pemax) se midieron mediante el uso de un manovacuémetro analdgico, una boquilla aplanada y una
pinza nasal. El Cuestionario Internacional de Actividad Fisica (IPAQ), versién corta, se aplicé para determinar el
nivel de actividad fisica. El andlisis estadistico se realiz6 mediante la prueba de Wilcoxon para los datos
femeninos y la prueba t de Student emparejada para el sexo masculino, con nivel de significacion de 5%. Los
resultados mostraron diferencia significativa entre los valores medidos de la Pemax y los valores predichos por la
ecuacion de referencia brasilefia para los sexos masculino (valor p = 0,0409) y femenino (valor p < 0,0001). La
ecuacion utilizada subestim6 los valores de Pemax para ambos sexos. Se constaté la necesidad de nuevos
estudios multicéntricos, con una muestra mas amplia, con el fin de determinar valores de referencia mas precisos
para las distintas poblaciones brasilefias.

Palabras clave: Musculos Respiratorios. Fuerza Muscular. Pruebas de Funcion Respiratoria.
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