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ABSTRACT
Introduction: In middle and highschool, where classroom furniture and equipment are developed mainly for right-
handed children, left-handed children may find specific obstacles that can lead to postural changes in the future [1]. The
purpose of this study is to determine whether there is an association between handedness and the incidence of spinal
changes in the frontal anatomical plane, in a sample of students aged between 10 and 18 years old from public middle
schools in Amares, Braga, Portugal.
Material and methods: A cross-sectional study was carried out with 479 students, 246 (51.4%) females and 233 (48.6%)
males, aged between 10 and 18 years old (x ¼ 13.6 years old, d¼ 2.496). An informed consent was signed through their
educational representative, after which an individual inquiry has been given to each student, regarding their sociodemo-
graphic information, activities of their daily lives and clinical history. Measurements of weight and height were individu-
ally performed, simultaneously with a dynamic evaluation of the spine in the frontal anatomical plane using the non-
invasive measuring instrument IdiagVR Spinal MouseVR . All data were analysed using descriptive and inferential statistics,
which were performed using the Chi-Square (v2) test for association. Significance levels (denoted as a) of 0.05 and 0.01
have been considered for the presence of statistically significant association between the considered variables.
Results: Of all participants in the study, 431 (89.98%) were right-handed and 48 (10.02%) left- handed. The presence of
left convex scoliosis was identified in the vast majority of students, particularly in the lumbar region (478 students,
99.79%), irrespective of the handedness of the student. No statistically significant association was identified between
handedness and the prevalence of spinal changes in the thoracic region (v2 ¼ 1.355; p-value ¼ .508), lumbar region (v2

¼ 0.112; p-value ¼ .738) and sacral region (v2 ¼ 2.590, p-value ¼ .274) of the frontal plane. However, 86% of the stu-
dents presented thoracolumbar scoliosis in "C" with convexity to the left side and 10% presented thoracolumbar scoliosis
in “S”, that is, with two curves present. The limitations of this investigation were using a small sample from only one
region of Portugal, not evaluating the cervical region (instrument limitation), having a small percentage of left- handed
people and little time to carry out the study.
Discussion and Conclusion: Although there is no significant association between laterality and scoliosis, data supported
by previous studies [1,2], we consider that an early diagnosis of postural changes prevents its progression and its future
appearance. Scoliosis, due to unilateral mechanical forces, may destabilise the muscle-articular joint and favour the
appearance of muscular and coordinative differences and the lack of a normal movement in one area, what will result in
excessive movement in another causing mechanical overload in these structures, which are sensitive to pain. These
results may encourage the development of new studies to identify the causes of scoliosis in students in this age group.
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ABSTRACT
Introduction: Exercise capacity in chronic obstructive pulmonary disease (COPD) patients depends on the degree of air-
flow obstruction, the severity of the hypoxaemia and skeletal muscle function. Muscle atrophy and weakness are consid-
ered systemic consequences of COPD and are associated with reduced exercise capacity [1]. Peripheral muscle weakness
is a systemic manifestation of COPD which influences exercise limitation, quality of life and prognosis in most of the
patients. Chronic hypoxaemia resulting from COPD may increase the pathophysiological mechanisms involved in periph-
eral muscle dysfunction namely chronic inflammation and oxidative stress, deconditioning leading to muscle mass loss
[2]. The purpose of this study is to asses respiratory parameters, maximum voluntary contraction quadriceps muscle and
their relations in COPD subjects.
Materials and methods: An observational study was performed with inclusion of thirty men with moderate COPD, FEV1,
46.5 ±12.6%, 64.4 ± 6.3 years old; weight, 76.4 ± 12.8 kg; height, 170.9 ± 4.9 cm, effort subjective perception (ESP) 17.1 ± 1.5,
and dyspnoea subjective perception (DSP) 5.27±2.4. Spirometry and 1-RM were used as evaluation methods. Before initi-
ation all subjects performed spirometry (DATOSPIR-120 Sibelmed, Spain) according to American Thoracic Society (ATS)
guidelines and FEV1 was measured. The maximum voluntary contraction was assessed by the one repetition maximum
(1-RM) strength test, which was performed using a resistance weight-lifting machine (Leg Extension, SalterVR , Commercial
Salter, S.A. Spain). The study was approved by the Ethics Committee of the Garcia de Orta Hospital and all participants
gave their informed consent
Results: Our results showed that as FEV1 and ESP increases, the quadriceps muscle strength also increase, with Pearson
correlation values of r¼ 0.585 (p< .01) and r¼ 0.577 (p< .01), respectively. On the other hand, 1-RM was also influenced
by DSP with Pearson coefficient r¼–0.413 (p< .01). In relation to FEV1, as it increases, ESP and DSP tend to decrease their
values, as evidenced by the coefficient of Pearson values obtained r¼–0.623 (p< .01) and r¼–0.670 (p< .01), respectively.
Discussion and conclusions: In this study, we can verify that quadriceps strength is related to the severity of airflow
obstruction as measured by FEV1. We found significant correlations between quadriceps strength and FEV1. These find-
ings are consistent with some previous studies finding a significant association between exercise capacity and lung func-
tion [3]. So, we can also conclude that as quadriceps strength increase, dyspnoea and effort subjective perceptions
decrease, highlighting the need to include quadriceps training in COPD rehabilitation programmes.
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