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ABSTRACT | INTRODUCTION: The functional status of individuals with
Chronic Obstructive Pulmonary Disease (COPD), considered a predictive
indicator of clinical condition and quality of life of this population.
OBJECTIVE: To analyze muscle strength, morbidity, quality of life and
distance traveled in patients with COPD and compare compare them
with the group non-COPD. METHODS: Fifty-eight volunteers were
evaluated, 29 from the COPD group, classified as GOLD Il and 29 in the
non-COPD group, with the following parameters measured: pulmonary
function; anthropometric variables; muscle strength; morbidity through
the Body mass index, airway Obstruction, Dyspnea, and Exercise
capacity (BODE); quality of life with the Saint George's Respiratory
Questionnaire (SGRQ); lung capacity through the distance covered in
the six-minute walk test. For statistical analysis, the Shapiro Wilk test
and the Mann-Whitney or Student t tests were performed, as well as
the Pearson correlation test, for p values < 0,05. RESULTS: The mean
total age was 6117 years, the strength of knee extensors (p 0.0004), with
lower strength (N) values for the COPD group 110,61+41,69; compared
to the non-COPD group 156,31+44,09, the strength of elbow flexors
(p 0,004) stands out, with 96,34+26,15 for the COPD group, compared
to the non-COPD group 118,19+34,71. In the distance covered in the
6MWT, the COPD group covered an average of 274+ 107,86 and the
non-COPD group 384,98+100,47 (p<0,05). The BODE presented a
correlation between (r = -0,79) and the distance covered in the 6MWT
and (r =0,72) with the total Saint George. CONCLUSIONS: Patients with
COPD presented a reduction in muscle strength of the upper limbs,
knee extensors and the distance covered, when compared with the
non-COPD group.
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RESUMO | INTRODUGAO: O status funcional do individuo com Doenca
Pulmonar Obstrutiva Crénica (DPOC), considerado um indicador pre-
ditivo de agravo do quadro clinico e qualidade de vida dessa popula-
¢do. OBJETIVO: Analisar a forca muscular, morbidade, qualidade de
vida e distancia percorrida em pacientes com DPOC e comparar com
o0 grupo ndo DPOC. METODOS: Foram avaliados 58 voluntérios, 29 do
grupo DPOC, classificados em GOLD Il e 29 o grupo ndo DPOC, com os
seguintes parametros mensurados: fun¢do pulmonar; varidveis antro-
pométricas; forca muscular; morbidade mediante o indice Body mass
index, airway Obstruction, Dyspnea, and Exercise capacity (BODE);
qualidade de vida com o questionario do Saint George's Respiratory
Questionnaire (SGRQ); capacidade pulmonar através da distancia per-
corrida no teste de caminhada de seis minutos. Para andlise estatistica,
realizado o teste de Shapiro Wilk e os testes de Mann-Whitney ou t de
Student, assim como o teste de correlacdo de Pearson, para valores
de p < 0,05. RESULTADOS: A idade média total foi de 61+7 anos, a for-
¢a de extensores de joelho (p:0,0004), com valores de forca menores
para o grupo DPOC 110,61+41,69; em comparagdo com do grupo ndo
DPOC 156,31+44,09, destaca-se ainda a forca de flexores de cotovelo
(p 0,004), com 96,34+26,15 para grupo DPOC, em comparagao ao gru-
po ndo DPOC 118,19+34,71. Na distancia percorrida do TC6M o gru-
po DPOC percorreu uma média de 274+ 107,86 e o grupo ndo DPOC
384,98+100,47 (p<0,05). O BODE apresentou correlagdo de (r = -0,79)
com a distancia percorrida no TC6M e de (r =0,72) com o Saint George
total. CONCLUSOES: Os pacientes com DPOC apresentaram reducdo
da forca muscular de membros superiores, extensores de joelho e da
distancia percorrida, ao comparar com o grupo ndo DPOC.

PALAVRAS-CHAVE: Doenca pulmonar obstrutiva crénica. For¢a muscu-
lar. Teste de Caminhada. Morbidade. Qualidade de vida.
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Introduction

Chronic obstructive pulmonary disease COPD,
characterized by persistent respiratory symptoms
and limitation of the airflow due to changes in
the airways and/or alveolar usually caused by
significant exposure to harmful particles or gases
and parenchymal destruction, whose relative
contributions vary according to the individual.

In Brazil, about 40 thousand deaths occur each
year, and every hour, three Brazilians die as a
result of COPD2 The epidemiological, clinical and
socioeconomic impact of COPD is still constantly
increasing, in addition it is expected to be the
third leading cause of death in the world by 2030.
Considered one of the main causes of morbidity and
mortality worldwide, COPD induces a substantial
increase and growing economic and social’.

Chronic inflammation causes narrowing of the small
airways and destruction of the lung parenchyma,
triggering loss of alveolar accesses in the small
airways in which decreases the pulmonary elastic
recoil. In turn, these changes decrease the ability
of the airways to remain open during expiration.
Among the symptoms, the most characteristic of
COPD is dyspnea and many factors are involved in its
mechanism, including airflow limitation, gas storage,
gas exchange abnormalities, mucous hypersecretion,
respiratory muscle dysfunction and skeletal muscle
dysfunction2. As the disease progresses, patients
suffer from deterioration of functional status and
limitations in activities of daily living. Impaired
functional status is shown to be predictive of
exacerbations, hospitalizations and mortality?.

With the progression, there is also a reduction
in the concentration of type | muscle fibers (slow
contraction), consequently the individual loses muscle
strength and endurance in the muscle, fatiguing
faster®. Thus, muscle dysfunction is represented by
weakness, reduced resistance and the presence of
muscle fatigue, with a 50% prevalence in people with
severe or very severe COPD5. The highlight among
these characteristics is a substantially reduced level
of physical activity*®.

Considering the multifactorial cause in muscle
weakness, in addition to the decreased functionality
that COPD generates during its progression,
triggering changes in morbidity, quality of life and
even in functional capacity, this study aimed to
analyze muscle strength, morbidity, quality of life
and distance traveled in COPD patients, and compare
them with the control group.

Methods

This is a cross-sectional study, from February to May
2018, which included 58 patients of both sexes, aged
between 49 and 77 years. These were divided into
2 groups: The first composed of individuals with a
clinical diagnosis of COPD with moderate airflow
obstruction (GOLD II), established by the standards
of the Global Initiative for Chronic Obstructive Lung
Disease. (GOLD)'; Non-COPD and non-smoking
group, without pulmonary lesions, after clinical
evaluation by the pulmonologist, thus composing
the control group.

The inclusion criteria were an outpatient of the
pulmonology service of the University Hospital of
the Federal University of Sergipe, Aracaju-SE, Brazil;
having a clinical diagnosis of COPD for at least 6
months; appear with a spirometry exam in the
medical record, carried out at least 3 months prior;
having clinical stability, be 40 years old or older; not
having infections and exacerbations in the last 3
months and no musculoskeletal changes that limited
gait. Those who suffered a fracture, injury or trauma
that could interfere with the assessment of muscle
strength were excluded, as well as those who have
undergone abdominal and thoracic surgery recently.

The survey has been approved under CAAE:
80590617.3.0000.5546, of the Research Ethics
Committee of the Federal University of Sergipe,
opinion Number. 2.434,504. All patients were
informed about the procedures and signed a Free
and Informed Consent Form (ICF) before participating
in the study.
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Among the variables studied, the body mass index
(BMI) was calculated using the equation weight(kg)
/ height(m). Pulmonary functional capacity was
assessed using spirometry, using a spirometer
(Minispir), and it is possible to observe the forced
expiratory volume in the first second (VEF1) and the
FEV1 / Forced Vital Capacity (FVC) ratio, measured at
the pulmonology clinic.

Subsequently, they underwent muscle strength
assessment: biceps brachial, triceps, wrist flexors
and quadriceps, performed on the dominant limb
informed by the patient and quantified using the
MicroFET® 2 portable dynamometer (Hoggan Health
Industries, West Jordan, UT, USA), high threshold
mode. The unit of the force variable obtained was in
Newton (N). The patient was positioned seated in a
chair with armrests, maintaining a 90° angle of hips
and knees, with the hands resting on the chair. With
the dynamometer positioned on the distal portion
of the limb, the patient performed the movement
resisting the evaluator's force in the last degrees of
movement and holding for 3 seconds. 3 movements
were performed on the dominant limb, with a rest
time of 30 seconds between each of themé6. The
highest value was considered the peak force (PF).

The strength test was performed by the same
evaluator, with standardized and vigorous verbal
encouragement during the maneuver, with the aim
of encouraging the patient to perform a maximum
effort during the entire period of muscle contraction
and the evaluator was attentive to the compensations
and valsalva maneuver.

Subsequently, morbidity was assessed using the
Body Mass-Index, Airflow Obstruction, Dyspnea and
Exercise Capacity (BODE). The BODE index of each
individual was calculated based on the combination
of four variables, with the following scores: a measure
of body composition, the BMI, from 0 to 1 point; a
measure of the intensity of airflow obstruction (VEF1%
predicted pre-bronchodilator), from 0 to 3 points;
a measure of the subjective sensation of dyspnea
(MRC scale), from 0 to 3 points and a measure of the
exercise capacity (distance traveled in the 6MWT),
from 0 to 3 points. The final score of the BODE index
ranges from 0 to 10 points, and the higher the value
of the index, the worse the patient's conditiong.

The subjective assessmentofthe sensation of dyspnea
was performed using the MRC scale, to compose the
BODE index. Validated in Portuguese and composed
of only five items, among which the patient chooses
the item that corresponds to how much the dyspnea
limits his daily life”#.

The Saint George Hospital Respiratory Disease
Questionnaire (SGRQ) was applied to assess health-
related quality of life®'. This instrument is specific for
chronic respiratory diseases, consisting of 76 items
and divided into three domains: 1) Symptoms: related
to complaints of respiratory problems, (maximum
score: 662,5); 2) Activities: related to activities that
have normally caused shortness of breath in the past
few days, (maximum score: 1209,1); and 3) Impact:
related to disease control and interference with
functional activities, (maximum score: 2117,8). The
total is the sum of all questions and sections of the
questionnaire and its maximum score is 3989,4.

For physical capacity, the 6-minute walk test (6MWT)
wasperformed accordingtotheguidelinesestablished
by the American Thoracic Society'. Executed on
a 30-meter terrain, flat and without obstacles, by
the same experienced appraiser. Vital data such as
systemic blood pressure, heart rate, respiratory rate,
dyspnea level (Borg scale) and oxygen saturation
were measured before and after the test. The patient
was asked to walk from one end of the track to the
other, with the highest possible speed, during the six
minutes under monitoring by the evaluator.

If the patient felt symptoms such as pain in the
lower limbs, tachycardia or any other symptom of
discomfort, the test was stopped immediately. The
sequence of tests performed was established in order
to reduce the volunteer's physical fatigue. Starting with
the strength assessment, a 5-minute rest, followed by
the 6MWT. To calculate the predicted distance in the
6MWT, the formula was used: 890,46 - (6,11 x age) +
(0,0345 x age?) + (48,87 x gender) - (4,81 x BMI) [male =
1, female = 0J; proposed by Brito et al."2.
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Statistical analysis

Data were presented using means and standard deviations (+ SD). The distributions of the numerical variables
were initially analyzed using the Shapiro-Wilk normality test, after this analysis, the data were compared between
the COPD group and the control group using the Student t or Mann-Whitney test, according to the normality.
Pearson's coefficient (r) 7 was used for the correlations, classifying as: Null (0), weak (0 to 0,3), regular (0,3 to 0,6),
strong (0,6 to 0, 9) or very strong (0,9 to 1). The software used for statistical analysis was Bioestat 5.3 and was
considered a significance level of 95% (p <0,05).

Results

In the sample of 58 individuals, 29 non-COPD individuals and 29 with a diagnosis of COPD classified as moderate
GOLD Il airflow obstruction and described demographically in Table 1. The mean age was 61,46 + 8,94 years and
body mass index (BMI) with a mean of 25,8714,84kg/m?2. Predictably, the healthy group was more active in terms
of level of physical activity and functional capacity assessed by the 6MWT.

The COPD group obtained a lower distance in the 6MWT (274,51 + 107,86) not only to its predicted (405,03
(p = 0,05)), but also to the Control Group (384,98 + 100,47). Thus, it shows a better physical performance of the
individuals in the Control Group (p = 0,001).

Table 1. Demographic and clinical characterization of the moderate COPD sample and the non-COPD group from February to May 2018

Table 2. Comparison of COPD muscle strength and the non-COPD group from February to May 2018
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There was a statistical difference, table 2, between the COPD group and the Non-COPD group, in relation to
muscle strength in all muscle groups, especially knee extensors (p 0,0004). COPD group were evaluated for quality
of life and the mean value of 1793,43+832,35, was found for the morbidity index the value of 4,79+2,65 (Table 3).

Table 3. Presentation of mean and standard deviation of the Saint George Questionnaire and BODE Index,
in COPD and the non-COPD group from February to May 2018

A correlation was found between the BODE index and showed a strong positive correlation with the activity
domain of Saint George (r = 0,73), with total Saint George (r = 0,72); strong negative correlation with forced
expiratory volume in the first second (FEV1) (r = -0,82); 6MWT (r = -0,79). Saint George presented a moderate
negative correlation with FEV1 (r = - 0,57) and with the 6MWT (r = -0,56) (table 4).

Table 4. Correlation between primary variables in COPD and the non-COPD group from February to May 2018

Discussao

This study found loss of muscle strength and decline in functional capacity in COPD patients, GOLD II. Studies show
that sedentary lifestyle is an important modifiable risk factor, being present in 78,3% of patients'*'4, according to
this study, in which the percentage of sedentary lifestyle found in patients with COPD was 89,66%, so the group
with COPD was predominantly sedentary, only 10% of it performs some type of regular physical activity. While
58% of non-COPD volunteers reported regular physical activity, it is suggested that due to factors such as the
presence of dyspnea, COPD patient reduces the practice of physical activity causing consequences such as muscle
weakness of both lower limbs and upper limbs.

J. Physiother. Res., Salvador, 2020 May;10(2):195-202
Doi: 10.17267/2238-2704rpf.v10i2.2828 | ISSN: 2238-2704

Yy -


http://dx.doi.org/10.17267/2238-2704rpf.v10i2.2828

The sociodemographic characteristics of patients with
COPD Il in the present study were similar to other
studies®, corroborating, with the frequency of COPD-
GOLD Il among individuals over 65 years of age and
with a history of significant smoking, the plausible
justification in the present study was because it was a
convenience sample.

Authors show that the systemic inflammatory
process, together with oxidative stress in COPD,
triggers several changes in bioenergetics and skeletal
muscles structural, its outcome, corroborates with
our results that shows the reduction of the strength
of the muscles of the upper limbs when compared to
the non-COPD group, and consequently generates a
low exercise capacity and lower muscle performance
in patients with COPDS.

Another study’s evaluated the quadriceps strength in
75 patients in stage IV of COPD (GOLD classification),
in which 92% of the participants had decreased
quadriceps muscle strength and 76,5% of them
classified with mild to moderate airflow obstruction,
unlike this study, because itis performed onlyin COPD
in stage Il. However, the results showed that both
groups presented good muscle strength considering
the predicted mean value of 101.56 for the COPD
group and 93.86 for the non-COPD group.

These results indicate a functional decline, implying a
history of weight loss, which usually represents loss
of muscle mass', it is observed in this population
that the loss of muscle strength observed in the
early stages of the disease precedes the onset of
symptoms that induce reduced conditioning in daily
activities™'s. Peripheral muscle weakness is due to
disuse atrophy, caused by physical deconditioning
predominantly found in THE IM">", in which it favors
functional impacts mainly on activities of daily living
(ADI's), and greater limitation in developing them.
In addition, other symptoms such as reduced lung
capacity, dyspnea, dynamic hyperinflation and
psychic factors related to fear of fatigue make the
individual predisposed to muscle weakness'®.

As for the muscle strength of the upper limbs, it is
known that distal muscle strength of the wrist can be
preserved, takinginto accountthat patients with COPD

are able to continue performing activities of daily
living that involve repeated movements of the wrist,
including grasping, holding and carrying objects’s,
therefore, it is important for the development of
activities of daily living, since it is a musculature that
is being recruited in most activities.

BMI presents a relationship of dependence with
muscle strength, in which the low body mass index
is more likely to evolve to muscle weakness'®2°. The
statement may explain the result of the research in
presenting mean peak quadriceps strength higher
than the predicted value. Regarding the muscle
strength of the upper limb, the control group
presented a higher mean peak strength than the
COPD group, because the mean BMI of the COPD
sample was 24,17kg/m?, while the mean BMI of the
control group was 27,58kg/m>.

Regarding the 6MWT, the results of the study
confirmed that patients with COPD travel a shorter
distance compared to healthy patients. Among the
possible reasons, sedentary lifestyle is suggested
because it has a strong characteristic in this group,
corroborating the study by Hernandes et al.¥, when
observing that individuals who have the disease
spend most of their time sitting or lying down, as a
way to avoid the symptom of dyspnea, in addition to
walking with less intensity of movement. The authors
suggest that the fact can be attributed to the lifestyle
adopted by him as a consequence of the disease. The
opposite is also stated by other authors??!, in which
inactivity may be a precursor to systemic changes
and not a consequence of the severity of the disease.

However, studies?' propose that the 6MWT is more
suitable for functional capacity when compared to
FEV1. In our study, the COPD group was more inactive
and consequently traveled a shorter distance in the
6MWT. When comparing the distance traveled in the
6MWT obtained with the predicted, a low distance
was observed throughout the sample, resulting in a
significant reduction in physical capacity, with a deficit
of 29%, in agreement with other studies?'??, which
indicate that the reduction of tolerance to physical
exercise is a significant indicator of mortality and
worse quality of life in obstructive pulmonary disease.
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Regarding age, studies?? confirm that the older the
age, the shorter the distance traveled. Regarding
BMI?7, it was observed that elderly with index < 25
Kg.m? walked longer in meters than volunteers with
index > 25 Kg/m?. In contrast to the results of this
research, in which the sample obtained an average
BMI =25 Kg/m2, the two groups had low results in the
6MWT when compared to the predicted.

Regarding the BODE index and its functional
correlations, the variable that best correlated was
FEV1 (r=-0,82). The BODE showed a strong correlation
with the total SGRQ score (r =0,72) and also with
the activity domain of the SGRQ score (r= 0,73), but
presented a moderate correlation (r = 0,50) with the
symptom domain, corroborating other studies23,24.
Quality of life is impaired in patients with COPD and
deteriorates with increased severity of the disease,
which is associated with a significant increase in the
SGRQ score.

In addition, studies®2?*25, show that a higher smoking
rate affects the quality of life of individuals with COPD,
especially with patients' symptoms and the impact
score, which describes the psychological status of
patients. Another study showed that the Activities
domain that measures the difficulty in performing
daily physical activities, demonstrating how respiratory
functional limitation is negatively associated with
performing these daily tasks and consequently in the
quality of life of these patients resulted in the highest
mean percentage score of 80,4 + 7,2%.

As limiting factors of our study, the sample was
selected for convenience, not being representative
of the total population; the number of patients
distributed by gender was not similar between the
groups. A (n) small stand out compared to other
studies, due to the refusal of some patients to be part
of the research.

Conclusion

The patients with COPD evaluated presented reduced
muscle strength of elbow flexors and extensors, wrist
flexors, knee extensors and shorter distance traveled
when compared to the non-COPD group.
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