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Abstract. [Purpose] The present study aimed to investigate the effect of an innovative postural program (the 
Canali Postural Method, CPM) on muscle power in Italian high school students. It is note that deficits in posture 
control may, in long term, generate posture weakness as early as childhood and adolescence. Postural programs 
based on stretching and strengthening exercises can remove these deficits and can be framed in general physical or 
sport activities. [Participants and Methods] Thirty-four students completed a 8-week postural program. The inter-
vention, consisting of stretching and muscle activation exercises, was integrated in physical education lessons. For 
the evaluation of the effect of CPM program, we have used the countermovement jump (CMJ), a simple and versa-
tile test that measures muscle power. [Results] The CPM program resulted in significantly increased vertical jump 
height of the students. The average difference between Initial and Final CMJ was 2.1 cm. [Conclusion] This finding 
indicates the benefic effect of this new postural program on physical performance in the youth. Further randomized 
control trials should be conducted to evaluate CPM long-term implications in the prevention of posture weaknesses 
and its inclusion in the regular school curriculum.
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INTRODUCTION

Posture is the result of a complex interaction of the skeleton, musculature, and central nervous system1). Posture control, 
defined as an isometric and motor behavior representing a stable starting point for the execution of movements2), is a key 
contributor to physical performance for mastering daily routine tasks and athletic activities3, 4). Deficits in posture control 
may, in the long term, generate posture weakness (e.g., lumbar hyperlordosis, hunchback, protracted shoulders, and protruded 
head) as early as childhood and adolescence5), with a reported prevalence of around 22–65% depending on its exact prob-
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lematic6–8). Posture weaknesses may lead to a biomechanically unfavorable strain of tendons and joints, and asymmetrical 
muscle activity generating potential muscular problems9).

Postural programs systematically remove deficits in posture control and can be framed in general physical or sport activi-
ties10, 11). Consequently, such programs could be joined to the standardized school physical education curriculum as a preven-
tive and community approach, instead of targeting small groups of subjects with pain and postural problems, as the U.S. 
Department of Labor, in its handbook of postural exercises for schools and teachers of physical education, has recommended 
since 192612, 13). Resistance and stretching as well as balance training programs during physical education lessons could have 
the potential to improve postural control14, 15).

In the last few years, an innovative postural method based on gymnastic exercises, the Canali Postural Method (CPM), 
has proposed to reduce deficits in postural control through the activation of pelvic and shoulder stabilizer muscles with the 
contemporary rebalancing of their collaborative muscle structures16).

Postural programs are based on stretching and strengthening exercises and hence affect muscle power (muscle length and 
strength contributed to muscle power),17) which can be used as an indirect measure of their efficacy.

The purpose of this study was to investigate the effect of a postural program based on the CPM on muscle power in Italian 
high school students. The program, also suited for adolescents with a non-elite sporting profile, was focused on the stabiliza-
tion of the trunk, and the mobilization improvement of the scapulohumeral, coxofemoral and ankle joints.

For a quantitative assessment of the program’s efficacy, we adopted the countermovement jump (CMJ), a simple and 
versatile test that measures muscle power18).

PARTICIPANTS AND METHODS

The study involved 41 students from the Technical Chemical, Environmental and Health sectors of High School “Egidio 
Lanoce” in Maglie (Lecce, Italy), of which 34 (16.7 ± 1.5 years of age, weight 67.5 ± 19.2 kg, height 167.4 ± 9.9 cm) 
completed the required minimum number of workout sessions. The participants were considered eligible unless they had 
medical contraindications for physical activity and were undergoing long-term pharmacological therapy during the study 
period. They were excluded if they did not perform at least six of the eight planned workout sessions.

The local ethics committee decided that formal approval was not necessary, as the risk incurred by the study was considered 
low. The participants received a full explanation of the content of the research, and written informed consent was obtained 
from adult students and parents/legal guardians prior to inclusion in accordance with the ethical standards of the Declaration 
of Helsinki. Additional consent was granted by one individual to include her photos in this publication to demonstrate the 
exercises.

As a necessary introductory activity, discussions with students were promoted on the importance of a physically active 
life and consideration of their habits and extent of enjoyment. Moreover, elements of anatomy and a background on posture 
were also provided.

The intervention program was developed and supervised by two authors who are qualified trainers with CPM certifications 
(SS, LB), in collaboration with the inventor of the method (VC).

The program combines the activation of stabilizer muscles with the reduction of muscle peripherical resistances16). More 
specifically, the intervention alternated three stretching and three muscle activation exercises all executed without the use 
of weights. Table 1 describes the detailed sequence providing the objective, the normal execution and the facilitation (easy 
starting execution) for each exercise, included for participants with a resistance on the posterior muscle chain (mainly due 
to hip extensor muscles rigidity) which, at the beginning, cannot maintain the position provided for the normal execution.

The intervention period lasted eight weeks and involved eight workout sessions (one per week). Stretching and muscle 
activation exercises lasted 10 s and 20 s, respectively, for the first two weeks. Muscle activation was incremented weekly for 
up to 40 s. The entire battery of exercises was executed each time repeatedly for 30’. In the remaining 30’, and in the second 
of the two weekly hours spent on physical activity at school, students performed the ordinary program. Students were asked 
not to change their usual physical activity outside of school during the study.

The outcome measured was the variation in vertical jump height for CMJ after the intervention. For the CMJ preparation, 
participants were instructed to perform, starting from a standing position, a downward movement immediately followed 
by a rapid upward movement19). Before the test, all students performed a five-minute warm-up program consisting of the 
execution of the exercises described for the intervention.

CMJ was measured with the inertial sensor system Gyko by Microgate (Bolzano, Italy). The device contains a three-
dimensional accelerometer, gyroscope, and magnetometer, weighs 35 g and has the following dimensions: 50 × 70 × 20 mm. 
During the assessment, information was transferred to a personal computer using Bluetooth 4.0 and stored using the Micro-
gate proprietary software20, 21).

Descriptive analysis consisted of mean and standard deviation for all participants data. The Shapiro-Wilks test has been 
used to check gaussianity, and post-intervention has been compared to pre-intervention by either a t-test or the non parametric 
Wilcoxon test, according to a gaussianity check.
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Table 1.  Intervention program exercises

Execution 
order

Exercises 
 

1 Exercise: N. 7 (Canali, 2014)  
Objective: To increase posterior muscle chain extension by pelvic anteversion.
Note: In the easy starting execution, the exclusion of the scapular stabilizers decreases the resistance of the posterior 

muscle chain. 
Normal execution Easy starting execution 

2 Exercise: N. 23b (Canali, 2014) 
Objective: To activate the abdominal muscles from a supine position using an elastic load (auxologic load).
Note: 1. The exercise should be executed with the legs perpendicular to the ground; 2. The load lever can be de-

creased in the easy starting execution if it is in contrast with the activation of the abdominal muscles;  
3. The resistance of the posterior muscle chain can be decreased by lifting the pelvis if the subject cannot kept 
the legs perpendicular to the ground; 4. In the normal execution, the activation of the abdominal muscles is 
enhanced by using the scapular stabilizers that must be excluded in the easy starting execution to decrease the 
resistance of the posterior muscle chain.

Normal execution Easy starting execution

3 Exercise: N. 3 (Canali, 2017)
Objective: To increase anterior muscle chain extension by correctly retracting the rib cage and extending the pelvis in 

order to fix the spine.
Note: 1. Different levels of the rib cage retraction and pelvis extension determine the difficulty of the exercise;  

2. The exercise is repeated for each leg.
Normal execution
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RESULTS

The final cohort consisted of thirty-four students; seven did not completed the required minimum number of workout 
sessions. The characteristics of the cohort were presented in Table 2.

Descriptive statistics for the pre- and post-intervention data for the CMJ can be found in Table 3, in which was also 
reported the number of the workout sessions performed by the subjects. Gaussianity was not rejected (p=0.10) and the 
difference between final and initial CMJ has been found to be significantly different from 0 and positive, based on the t-test 
(p<0.0015).

DISCUSSION

The purpose of this study was to examine the effect of a postural program on muscle power measured through the CMJ 
in Italian high school students.

To the authors’ knowledge, very few studies14, 15) have examined the efficacy and feasibility of postural programs per-

Execution 
order

Exercises 
 

4 Exercise: N. 1 and 21b (Canali, 2014)
Objective: To activate the abdominal muscles using an elastic load (auxologic load).
Note: 1. The subject must have the trunk perpendicular to the ground; 2. The load lever can be decreased in the 

easy start if in contrast with the activation of the abdominal muscles; 3. The resistance of the posterior muscle 
chain can be decreased by lifting the pelvis if the subject cannot keep the trunk perpendicular to the ground.

Normal execution Easy starting execution

5 Exercise: N. 10a (Canali, 2014)  
Objective: To elongate the hamstring from the sitting pike position with pelvic anteversion and by flexing the trunk.
Note: The resistance of the posterior muscle chain can be decreased by lifting the pelvis.
Normal execution Easy starting execution

6 Exercise: N. 42 (Canali, 2014)  
Objective: To activate the hamstring in their function of extending the legs with a synergic and direct activation of the 

abdominal muscles.
Note: 1. The exercise can be executed either one leg per time or simultaneously, depending on the ability of the 

subject; 2. The rib cage retraction determines the activation of the abdominal muscles.
Normal execution

Table 1.  Continued
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formed at school, despite the school has been recognized as an important institution for the promotion of physical activity22). 
Only one study14) considered the effects of the program on CMJ. Moreover, the school, since 192612, 13), was suggested as the 
place where developing postural programs for preventive interventions.

In our study, we used a set of exercises from an innovative postural method based on a combination of stretching and 
strength exercises that could determine mechanical changes in participants by improving their flexibility and explosive power 
after the training15, 23). The results showed a significant difference in students’ performance after an eight-week postural 
program, suggesting an increase in muscle power. The present finding is in accordance with Granacher et al., in which a 
balance training of comparable duration in high school students resulted in an increase in vertical jump height, although not 
a statistically significant one14).

The recorded improvement in jump height, not attributable to direct jump ability training (which was not included in the 
program), could be due to adaptive neuromuscular mechanisms, as suggested by Taube and colleagues24), probably addressed 
in our postural program, but not verified due to the methodological limitations of the study.

Due to time constraints, the school environment does not easily allow the personalization of interventions. One aspect of 
CPM, not applicable to this study, is a preliminary postural evaluation of the subject, allowing for a personalized intervention. 
According to this evaluation, qualitative and targeted-to-the-cause exercises are selected to act on the key concepts of the 
CPM, such as the rebalancing of the flexion-extension relationships of collaborative muscles with the objective of reducing 
or resolve the cause of the postural problems16).

Limitations of this study should be acknowledged. The lack of a control group and the use of the CMJ as a proxy for the 
evaluation of postural intervention were considered weaknesses in this study.

Since muscle power/strength represent important components of physical fitness and injury prevention25, 26), and based on 
our preliminary results, further well-designed randomized control trials should be conducted, also with full CPM application, 
in order to assess its long-term implications in the prevention of posture weaknesses and, hence, evaluate its inclusion in the 
regular school curriculum. In this regard, according to Qiu et al.27), the use of properly designed wearable devices equipped 
with accelerometers, gyroscopes, magnetometers, and other sensors for human movement estimation could help in accurate 
evaluation of specific postural interventions in the future.
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Table 3.  Participation rates and performances before and after the intervention program

Number of subjects with 8 workout sessions, [N] (%) 15 (44.1%)
Number of subjects with 7 workout sessions, [N] (%) 16 (47.1%)
Number of subjects with 6 workout sessions, [N] (%) 3 (8.8%)
Initial CMJ [cm], mean ± SD 22.70 (5.9)
Final CMJ [cm], mean ± SD 24.84 (6.9)
Difference between Initial and Final CMJ [cm], mean ± SD   2.1 (3.5)*
N: participants; CMJ: countermovement jump.
*p<0.0015.

Table 2.  Characteristics of the study participants

Characteristics Study cohort (N=34)
Gender, males [N] (%) 15 (44.1%)
Age [years], mean ± SD 16.7 (1.5)
Weight [kg], mean ± SD 67.5 (19.2)
Height [cm], mean ± SD 167.4 (9.9)
Involved in sports with jumps [N] (%) 12 (35.3%)
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