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Abstract

The objective of this study was to compare the effects
of inspiratory muscle strengthening on maximal ins-
piratory pressure (MIP) and on quality of life among
elderly nursing home patients. The study population
was divided in two groups: experimental group- EG
(n=21, 76.48 2.12 years) and control group- CG
(n=13, 75.69 2.26 years). The World Health
Organization Quality of Life Group (WHOQOL-100)
questionnaire was used to evaluate the quality of life
of the subjects. A Manovacuometer (analogical, with
an operational interval of -150 to +150 cmH20;
Critical Med/USA-2002) was used to evaluate MIP.
The study protocol consisted of a gradual increase in
workload (50%-100%); the sessions lasted 20 minu-
tes and were composed of 7 series of strengthening
(2 minutes each) with a 1-minute interval between
the series, 3 times a week for 10 weeks. Variance
analysis of multivariate repeated measurements
demonstrated significant differences only for MIP bet-
ween CG (32,69+17,03 cmH20 versus 23,08+10,71
cmH20) and EG (31,67+£11,11 cmH20O versus
55,24+23,26 cmH20), and the latter was higher than
the former (p= 0,00000). Therefore, we concluded
that inspiratory muscle strengthening led to an incre-
ase in MIP that did not improve quality of life.
However, further studies should be done in this popu-
lation to validate a quality of life questionnaire speci-
fic for the elderly.

Resumen

El objetivo de este estudio era comparar los efectos del
musculo inspiratorio que consolidaban en la presion ins-
piratoria maxima (PIM) y en la calidad de la vida entre
pacientes mayores de la clinica de reposo. Dividieron a la
poblacién del estudio en dos grupos: grupo experimental
EG. (n=21,76.48 2.12 afios) y grupo de control CG
(n=13, 75.69 2.26 afios). La calidad de la Organizacion
Mundial de la Salud del cuestionario del grupo de la vida
(WHOQOL-100) fue utilizada para evaluar la calidad de la
vida de los temas. Un Manovacuometer (analdgico, con
un intervalo operacional - de 150 a +150 cmH20;
Med/USA-2002 critico) fue utilizado para evaluar la MIP.
El protocolo del estudio consistié en un aumento gradual
en la carga de trabajo (50%-100%); las sesiones duraron
20 minutos y fueron compuestas de 7 series de consoli-
dacidén (2 minutos cada uno) con un 1 intervalo minucio-
so entre la serie, 3 veces a la semana por 10 semanas. El
analisis de variacion de medidas repetidas multivariate
demostré diferencias significativas solamente para la
MIPS entre CG (32,69+17,03 cmH20 contra
23,08+10,71 cmH20) y EG. (31,67+11,11 cmH20 contra
55,24+23,26 cmH20), y el ultimo era mas alto que el
anterior (p= 0.00000). Por lo tanto, concluimos que el
musculo inspiratorio que consolidaba condujo a un
aumento en la MIPS que no mejord la calidad de la vida.
Sin embargo, otros estudios se deben hacer en esta
poblacién para validar una calidad del especifico del cues-
tionario de la vida para los ancianos.
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I ntroduction

Iderly people who do not earn a good income present several severe complex physical,
cial, and psychological problems, which is the reason why they are eventually
transferred to nursing homes. Life in philanthropic institutions, associated with other
internal and external factors, decreases the quality of life of this population even further
(Gerritsen et al., 2004).

Assuming that aging is the sum of every biological, psychological, and socia change
affecting an individua throughout a lifetime, severa damaging factors can hinder the
optimal levels of quality of lifein this population (Guimarées et a., 2004).

According to the World Health Organization- WHO (OMS, 1998), quality of life is an
option to be sought by each individual, being defined according to one’s needs, hopes, and
possibilities, being subjected to constant changes. It can aso be defined as the individual’s
perception of hig’her stand in life, in the context of the culture and value system in which
he/she lives, and which is related to hig’her objectives, expectations, patterns, and concerns.

One of the main factors concerning the decrease in quality of life is the dyspnea that the
elderly complain about while performing activities of the daily life (ADL) (Pine et 4.,
2005). Dyspnea is related to a decrease in pulmonary function and in inspiratory muscular
strength (Ide et al., 2005). This strength is represented by the Maximal Inspiratory Pressure
— MIP (Green et al., 2002). A decrease in MIP can lead to exercise intolerance, which will
lead to social isolation, anxiety, and depression (Steiner and Morgan, 2001).

The correlation between MIP and dyspnea and, consequently, with quality of life has been
studied by many scholars in severa areas, such as. cystic fibrosis (Enright et al., 2004),
chronic obstructive pulmonary disease (COPD) (Covey et a., 2001), congestive heart
failure (CHF) (Laoutaris et al., 2004), asthma (Weiner et a., 2002), spinal cord injuries
(Liaw et al., 2000), tetraplegia (Uijl et al., 1999), ankylosing spondylitis (Van-Der-Esch et
al., 2004), osteoporosis (Cimen et al., 2003), myasthenia gravis (Fregonezi et a., 2005),
and multiple sclerosis (Klefbeck and Hamrah-Nedjad, 2003). However, there are very few
studies on the influence of decreased MIP in seemingly hedthy elderly individuals,
especially in those who are sedentary.

Thus, the objective of this study was to evaluate the effects of inspiratory muscle
strengthening on MIP and quality of lifein elderly individuals in nursing homes.
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Material and methods

Sudy Population

For this non-probabilistic study, the selection of the study group followed the criteria of
convenience. The cohort was composed of 50 elderly volunteers, living in nursing homesin
Jacarepagua borough, in Rio de Janeiro, Brazil. They were divided in two groups:
experimental group (EG, n=25) and control group (CG, n=25). However, 14 subjects were
excluded during the study. Therefore, the fina study population was composed of: EG
(n=21, 7 men and 14 women, 76.48+2.12 years) and CG (n=13, 3 men and 10 women,
75.69+2.26 years).

To be included in this study, individuals had to be physically capable of participating in the
experimental treatment and to answer the quality of life questionnaire. They were also
expected not have taken part in physical activities for at least three months (Kraemer et al.,
2002).

Exclusion criteria included any acute or chronic condition that could hinder or could
become a hindering factor for the intervention, such as. cardiopathies, diabetes,
hypertension, and uncontrollable asthma; neurological problems; morbid obesity; chronic
renal failure; and use of medication that could affect one’s attention.

Patients signed an informed consent and the procedures were performed according to the
ethical standards provided for by the 1964 Helsinki Declaration. The study was approved
by the Ethics Committee on Human Research of the Universidade Castelo Branco, Rio de
Janeiro, Brazil.

Procedures
Quality of life and MIP were evaluated before and after the test.

Evaluation of Quality of Life: The World Health Organization Quality of life Group —
WHOQOL-100 (Fleck et al., 2003) questionnaire was used to evaluate quality of life of the
study subjects. It is composed of one hundred questions that evaluate six domains: physical
(DOM1), psychological (DOM2), level of independence (DOM3), social relationships
(DOM4), environment (DOMb5), and spiritual/religious/personal beliefs (DOM®6). The
guestions were evaluated in each domain separately and in the overall quality of life, with a
sufficiency score of 14.
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Evaluation of maximal inspiratory pressure: Maximal inspiratory pressure (MIP) was
evaluated using a Manovacuometer (analogical with an operational interval of —150 to
+150 cmH,0O; Critical Med/USA-2001). It was used with a mouthpiece and the individua’s
nose was clamped. The residua volume was the starting point for MIP's measurement. The
circuit has an opening that was occluded at the beginning of the inspiration to generate a
negative intrathoracic pressure, which was confirmed by the manometer (Green et a.,
2002). Inspiration lasted at least 3 seconds, being performed with the maximal effort and
for as long as possible. The procedure was repeated three times, and only the best result
was used (Volianitis et al., 2003). The pressure obtained represented the sum of the
inspiratory muscles, since there is no way of measuring only the diaphragmatic effort.

Intervention protocol: The experimental group was submitted to a protocol aiming at
strengthening the inspiratory muscles. The Threshold-IMT (RespironicUSA- 2004) was
used to this end, using a linear pressure load that produces a resistance to inspiration
through a system of coils. It has a unidirectional valve that opens during expiration and
closes during inspiration. It is necessary to use a hasal clamp. Resistance increases with the
degree of compression of the coil. The study subject was instructed to allow for a 4-second
interval between respiratory efforts and to maintain the inspiration for at least 2 seconds
(Mancini et al., 1999).

Although there are several protocols in the literature, we used a gradua increase of the
workload, starting at 50% of MIP and increasing 10% every week until the 4™ week
(Enright et al., 2004; Laoutaris et al., 20004). From the 5" week on, we increased the
workload by 5% until we reached 100% in the 8" week. This level was maintained during
the last 2 weeks. The sessions, lasting 20 minutes, consisted of 7 series of strengthening (2
minutes each) with a 1-minute interval between series (Sturdy et al., 2002), 3 times a week
for 10 weeks (Klefbeck and Hamrah-Nedjad , 2003).

Subjects in the control group maintained their daily activities during the study. They did not
perform any regular physica activity that involved muscular strengthening until the post-
test evaluation.

Satistical Analysis

The Shapiro-Wilk test was used to evaluate the normalcy of the study group. Variance
analysis of multivariate repetitive measurements was used to evaluate the differences
among MIP, QOL, DOM1, DOM2, DOM3, DOM4, DOM5, and DOM6 due to the
strengthening of the inspiratory muscles. A p < 0.05 was considered significant (Thomas
and Nelson, 2002).
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Results

Table 1 shows the descriptive analysis of the EG.

Table 1: Descriptive statistics of EG

M SE M SD VC% p (SW)

Pre Post Pre post pre post pre post pre  post
Age 76.48 76.48 212 2.12 7400 7400 971 9.71 1270 12.70 0.202
BMI 2599 26.02 1.13 1.14 2595 2595 517 522 19.89 20.05 0.578
MIP 31.67 5524 242 5.08 35.00 55.00 11.11 23.26 35.07 42.11 0.180
QOL 1443 14.62 0.78 0.66 15.00 1500 356 3.02 2466 20.69 0.652
DOM1 1249 11.95 031 0.27 1200 1200 143 122 1144 1021 0.212
DOM2 13.65 13.71 051 045 1440 1380 235 207 1721 1506 0.101
DOM3 12.77 12.87 0.36 043 13.00 1250 165 196 1291 1527 0.358
DOM4 1310 12.84 051 042 13.00 13.00 236 192 1799 1496 0.32
DOM5 1254 1297 045 051 1250 1288 207 233 1651 17.96 0.941
DOM6 16.14 16.10 0.74 0.73 17.00 16.00 3.38 3.35 20.94 20.78 0.045

M: means; SE: standard error; M: median; SD: standard deviation; VC: variation coefficient; SW: Shapiro-
Wilk; BMI: body mass indice; MIP: maximal inspiratory pressure; QOL: qudity of life; DOM1: physicdl;
DOM2: psychological; DOM3: level of independence; DOM4: socia relationships;, DOM5: environment;
DOMG6: spiritual/religious/personal beliefs.

Table 2 shows the descriptive analysis of the CG.

Table 2: Descriptive statistics of CG

M SE M sD VC% p (SW)
pre post pre post pre post pre post pre  post

Age 75.69 75.69 2.26 2.2677.0077.00 814 8.14 10.75 10.75 0.860
BMI 25.80 26.01 0.79 0.6926.2726.14 2.85 250 11.05 962 0.757
MIP 32.69 23.08 4.72 2.9730.0020.0017.0310.71 52.10 46.42 0.336
QOL 1469 14.85 0.98 1.1114.0016.00 3.54 4.00 24.13 26.92 0.693
DOM112.72 12.23 0.47 0.4113.0012.00 1.68 149 1323 1221 0.715
DOM?2 13.68 13.18 0.54 0.6913.6013.40 1.96 2.47 14.33 1877 0.250
DOM3 12.77 1254 052 0.7113.2513.25 1.87 257 1466 2051 0.458
DOM4 13.18 12,92 0.61 0.6013.6712.33 2.21 2.16 16.79 16.73 0.443
DOM5 13.02 13.16 0.47 0.8413.0013.25 1.68 3.04 1291 23.08 0.071
DOMG6 15.77 15.77 0.88 0.8816.0016.00 3.17 3.17 20.08 20.08 0.140

*M: means; SE: standard error; M: median; SD: standard deviation; VC: variation coefficient; SW: Shapiro-
Wilk; BMI: body mass indice; MIP: maximal inspiratory pressure; QOL: quality of life; DOM1: physical;
DOM2: psychological; DOM3: level of independence; DOM4: socia relationships; DOMS: environment;
DOME6: spiritual/religious/personal beliefs.
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It can be observed, through table 1 and 2, that it had homogeniedade of the sample with
exception of the DOM6 (EG). In the questionnaire WHOQOL-100, both the groups had
gotten a level of considered quality of life unsatisfactory (OMS, 1998), with exception of
the DOM6 and the QVG. Segundo Neder et al. (1999), the MIP reflected a low value of
inspiratory muscular forcein the CG (pre-test and post-test) and in EG (pre-test).

The test post hoc of Tukey, in relation to the inspiratory muscular force, detected that: (a)
the initial values of MIP of the groups had been sufficiently similar (p=0,999); (b) in EG,
the value of the MIP increased significantly (p=0,000) in relation to the initial values; (c) in
the CG, the value of the MIP did not increase significantly (p=0,999)) in relation to the
initial values; (d) the value of the MIP of that they had made the inspiratory strengthening
muscular had been significantly bigger of what those that had not made (p=0,003), (Figure
1).
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Figure 1: Interaction of the inspiratory muscular strengthening with the MIP.

F(1,32) = 42,05, p = 0,00000
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In relation to questionnaire WHOQOL-100, the test post hoc of Tukey detected that: (a) the
values of QVG (p=0,99) and the diverse domains of the quality of life with muscular
strengthening (DOM1: p=0,98; DOM2: p=0,99; DOM3: p=1,00; DOM4: p=0,99; DOM5:
p=0,98 and DOM®6: p=0,99) had been sufficiently similar; (b) in EG, did not have
significant difference, in relation to the initial vaues, in: QVG (p=0,98), DOM1 (p=0,27),
DOM2 (p=0,99), DOM3 (p=0,99), DOM4 (p=0,88), DOM5 (p=0,66), DOM®6 (p=0,99); (c)
in the CG, did not have significant difference, in relation to the initia values, in: QVG
(p=0,99), DOM1 (p=0,57), DOM2 (p=0,69), DOM3 (p=0,99), DOM4 (p=0,94), DOM5
(p=0,99), DOM6 (p=0,99); (d) the values of QVG (p=0,99), DOM1 (p=0,97), DOM2
(p=0,97), DOM3 (p=0,99), DOM4 (p=0,99), DOM5 (p=0,99), DOM®6 (p=0,99) of that had
made the inspiratory muscular strengthening had not been significantly better of what those
that they had not made (Figure 2) initia value; (d) the value of the MIP of that they had
made the inspiratory strengthening muscular had been significantly bigger of what those
that had not made (p=0,003), (Figure 2).
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Figure 2: Interaction of the inspiratory muscular strengthening with the QOL and the diverse domains (DOM1 to the
DOM®6) of the quality of life of questionnaire WHOQOL-100.

Wilks lambda= 0,96, F(7 , 26) = 0,15, p = 0,99
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Discussion

Katsura et al. (2005) observed that dyspnea was the most important determinant factor of
quality of life in patients with COPD. This data is partially relevant for the results of our
study since, despite the increase in MIP as a consequence of inspiratory muscle
strengthening, such optimization did not translate into improvement in the quality of life
(figure 1).

This study demonstrated that there was a significant difference in post-test MIP values in
the experimental group using respiratory training with high load. These data are similar to
those found by Sturdy et a. (2003). They used a high percentage of inspiratory muscular
training in patients with COPD (70% of MIP) for 8 weeks. There was a significant increase
(p<0.05) in MIP and quality of life.

There are severa protocols to evaluate quality of life. The short-form 36 — SF-36 (De Vet
et a., 2005) is used to evaluate quality of life in most studies. Mahler & Mackowiak (1995)
could validate this test as a useful tool in evaluating quality of life in patients with COPD.
Therefore, it is interesting to emphasize the choice of the WHOQOL-100 in our study to
obtain a wider range of information. But it is important to point out that an extensive and
qualitative instrument such as the questionnaire used in this study can result in answers
with different connotations, interpretations, and perceptions, which makes it difficult to find
correlations and significant results.

Despite the efficacy of the drug therapy in patients with asthma, Weiner et al. (2002)
performed a random study to evaluate the effects of inspiratory muscle strengthening on
MIP, use of 2 agonists, and dyspnea in asthma patients. Their results demonstrated: a
significant increase in MIP (p < 0.01); a decrease in the use of 32 agonists (p < 0.001); and
a decrease in the perception of dyspnea (p < 0.001). Despite the fact that in our study the
improvement in MIP after inspiratory muscle strengthening showed the same tendency,
which can be seen in figure 1, and that this optimization of MIP resulted in a decrease in
dyspnea, which has a close relationship with quality of life (Katsura et al., 2005), our study
did not find a significant improvement in the post-test quality of life. However, unlike the
study of Wiener et al. (2002), we did not use a questionnaire developed specifically for
elderly patients.

We observed a significant reduction in MIP secondary to the aging process, which is worse
when associated with a sedentary life style, and Tables 1 and 2 show a low (Neder et d.,
1999) pre-test MIP in EG and low pre- and post-test MIP in CG. These data are similar to
the results of other studies (Pine et al., 2005; Tolep et al., 1997). However, the study of
Chaunchaiyakul et al. (2004) contradict our results, since they did not find, in severa age
groups, significant differences in the work of the inspiratory muscles between sedentary
individuals and those who engage in regular physical activities. Besides, they did not find a
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significant improvement when regular physical activities were introduced. The authors
found a significant difference with aging only for the elastic properties of the lungs and
chest wall.

Although we observed that a regular physical activity, in this case the strengthening of the
inspiratory muscles, resulted in an increase in maximal inspiratory pressure in EG when
compared to CG (Figure 1), the study of Marcell (2003) does not confirm our results. They
observed that the sarcopenia is similar between elderly individuals who engage in regular
physical activities and sedentary individuals.

In order to investigate the influence of inspiratory muscle training in the psychosocia status
of individuals with cystic fibrosis, Enright et al. (2004) divided, randomly, the study cohort
in 3 groups: Training group, with 80% of MIP (G1, n = 9); placebo group with 20% of MIP
(G2, n = 10); and control group (G3, n = 10). They observed an increase in MIP (p < 0.05)
in G1 and G2; however, only G1 presented a concomitant improvement of anxiety (p <
0.05) and depression (p < 0.01). These data are not similar to ours, since we did not find
significant improvement in DOM 2 of the WHOQOL-100.

The results of Laoutaris et al. (2004) support our findings because through inspiratory
muscular training using the Threshold in patients with CHF, with a load corresponding to
60% of MIP, they found a significant improvement in MIP (p < 0.001). However, those
authors also found a significant improvement in dyspnea according to the Borg scale (p <
0.005) and in quality of life (p < 0.01). Although those results go against the results in
Figure 2 regarding quality of life, it should be emphasized that the present study found
limitations regarding an ideal questionnaire to evaluate the study population, since there are
no quality of life questionnaires to evaluate the elderly. This information is even more
relevant because the elderly are unique, they live in nursing homes and have a different
cultural characterigtic.

Conclusions

After analyzing the results, we concluded that the isolated strengthening of the inspiratory
muscles improved MIP in EG. Although severa studies have shown that the optimization
of MIP improves quality of life, this was not the case of the elderly nursing home patients
evaluated here. However, we should point out that besides being extensive and qualitative,
which could result in answers with different connotations, interpretations, and perceptions,
making it difficult to find significant correlations and results, the WHOQOL-100
questionnaire is not specific for the elderly, especialy when they present different cultural
characteristics, since they live in nursing homes.

Further studies with elderly individuals, especiadly those living in nursing homes, are
necessary to validate a specific questionnaire for this population.
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