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Abstract

:

Shoulder pathologies among the adult population are increasing, causing a high concern in health-educational institutions. The aim of this research is to take a step further and to conduct a detailed study of the relationship between the application of Jackins technique and a postural education program for people affected by shoulder problems. This quasi-experimental study was carried out on 41 adults with shoulder pathologies, with an average age of 58.17±11.75. The main instruments used were the UCLA Test, Thermometer Euroqol of Health, and an ad-hoc questionnaire. In addition, SPSS 22.0 was used for statistical analysis. The results show that the Jackins shoulder rehabilitation program produces significant improvements in participants who it was applied to, causing a positive increase in shoulder evaluation and health status. Similarly, participants who were given a postural education treatment did not experience any modification in these variables. The Jackins program resulted in improvements in reference to shoulder evaluation. Thus, the course of the intervention program based on physical activity (six months) produces functional improvements in shoulder pathology through supervised therapeutic exercises and home intervention in patients with subacromial syndrome.
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1. Introduction


The study of shoulder pathology and the disabilities caused by its alteration is a contemporary issue in the health and educational context. Frau-Escales et al. [1] revealed that 15% of adults 40–49 years old have pathologies associated with a painful shoulder. In fact, this percentage increases to 25% for the age range of 50–59 years. Specifically, Cadogan et al. [2] stated that the most common pathologies are those linked to the rotator cuff, followed by problems associated with the subacromial bursa and those related to the long head of the bicep tendon. This is reflected by several studies that indicate the importance of preventing and acting upon the occurrence of these types of pathologies in adulthood [3,4], particularly those affected by subacromial syndrome. This pathology refers primarily to the pain localized in the anterior region of the shoulder and its close relationship with the combined flexion-abduction movements [5].



Many detection techniques are used to identify shoulder disorders, some of which are invasive and others which are not. The concern is the nearness detection of pathology in order to avoid surgery and disability [6,7]. The most common noninvasive diagnostic technique is the use of X-rays, although diagnostic examination is also used to identify localized pain, calcifications, or fractures [2,7]. It is important to consider that the shoulder is the most unstable joint in the human body, which highlights the importance of receiving an early diagnosis and treatment of shoulder irregularities to avoid future surgeries [7,8,9]. This would involve a long process of rehabilitation and higher economic costs at the sanitary level. Therefore, it is important to carry out preventive actions through postural education.



Regarding these abnormalities or alterations, several studies show that injuries are often most frequent in certain professional groups whose work involves movements associated with abduction of the shoulder or lifting weights above the head, such as hairdressers, mechanics, gardeners, and agricultural workers [10,11]. Other studies indicate the negative effects of the realization of physical exercises that require gestures above the head with high loads or intensities, including basketball, volleyball, tennis, paddle tennis, sports gymnasiums, and other activities [11]. These types of movements require a large range of movement, which can generate injuries when people do not have a good execution technique [11,12].



Some studies show that therapeutic programs based on physical activity and postural education in the treatment of subacromial syndrome are associated with clinical effects in pain reduction, producing improvements in shoulder functionality and global health status [13,14,15]. Similar results had been obtained in the research developed by O’Kane et al. [16], who applied the Jackins program in a population with capsular shoulder stiffness, resulting in a statistically significant improvement in the overall health status of patients, considering physical fitness, social function, and body wellness [17]. Moreover, Navarro-Zurita [18] reveals how this technique, which is based on low-intensity aerobic exercise, joint mobility, and exercises with moderate loads, produces a strengthening of the shoulder muscles that decreases instability and helps to reduce the prevalence of these pathologies.



The Jackins program is based on a set of tips and exercises, which have the purpose of encouraging nonsurgical treatment of the subacromial syndrome [16]. This is based on five phases. The first phase is a postural education for the modification of daily activities in order to avoid repetitive injuries. Subsequently, phase two focuses on the restoration of the normal flexibility of the shoulder joint without pain, while phase three is aimed toward recovery of muscle power through physical exercise with charges. Aerobic exercises are included to recover the physical fitness in phase four. Finally, work or sport modifications are included as preventive measures for avoiding relapses in phase five [16,17,18,19].



It is evident that this technique produces improvements in the evolution of subacromial syndrome based on the strengthening of the rotator cuff and the shoulder girdle, as well as an improvement of the flexibility of the soft tissues in the anterior and posterior areas of the shoulder. This suggests that the cycle of therapeutic exercises is recommendable as a conservative treatment, even before surgical treatment, to reduce symptoms and improve function [20]. Specifically, Ludewig et al. [21] demonstrated the benefits of practicing physical exercise for the improvement of shoulder pain and its functional status, as well as satisfaction levels related to the symptomatology of the injury. Therefore, the intervention through physical activity (Jackins program) and the development of adequate postural habits could be an effective method for the solution of these pathologies and to avoid future recurrence [22].



In line with all the above, Pepe et al. [23] and Christiansen et al. [24] emphasize the need of practice these exercises in the subacromial impingement of athletes, since they produce a strengthening of the subscapularis, infraspinatus, and teres minor, which are the rotator cuff muscles. In addition, they produce a decline in the humeral head, leaving more space under the coracoacromial arc, decreasing shoulder pain and perceived health status. In addition, the development of this musculature can act as a preventive measure against unadjusted movements for the joint [18].



It should not be forgotten that physical education teachers, doctors, and physiotherapists have the most responsibility in knowing how early to screen for and detect any performed abnormality. This research aims to take a step further by studying the effect of an implementation based on postural re-education and physical activity (Jackins program) in adults. Thus, the following research questions are stated in order to promote actions linked to prevent and treat shoulder pathologies in adults: Could an intervention program based on physical activity and postural education improve the UCLA evaluation of shoulder and the health status in adults? What action will be more effective in the treatment of shoulder pathology: Postural education, physical activity, or a combination of both?



Following the problems raised and the need to act before them, these hypotheses are proposed in relation to the intervention program developed:



Hypothesis 1 (H1):

The different intervention programs (physical activity, postural education, and the combination of both) will improve the evaluation of the shoulder and the perceived health state.





Hypothesis 2 (H2):

The combination of both programs will be the most effective for the improvement of shoulder pathology and health status.






2. Materials and Methods


2.1. Subjects and Design


This is a longitudinal and quasi-experimental study. A total of 51 subjects who went daily to the association of Young Christians of Santiago of Chile (Chile) were selected. Inclusion criteria involved consideration of a medical diagnosis that revealed a shoulder pathology, an age range of 45–65, and possession of a cognitive state that allowed fluid communication. Exclusion criteria involved refusal to accept informed consent and the suffering of other disabling pathologies. These criteria were used to develop the intervention program. Finally, 41 adults aged 50–65 (58.17 ± 11.75) participated in this research, while 10 left the intervention program during its implementation. Of the remaining 41 subjects, 19 (46.3%) were men, and 22 (53.7%) were women. This sample is not considered representative for the adults from Santiago of Chile (Chile). Nevertheless, a sample error of 0.05 is assumed, considering the total population of adults that belonged to the Association of Youth Christians of Santiago de Chile (n = 156). A simple random sampling was carried out in order to assign different participants to the control group and the three experimental groups. The control group consisted of 11 subjects (26.8%), while the three experimental groups each consisted of 10 subjects (24.4%).




2.2. Measures


Several validated instruments were used to assess shoulder pathology and health status:



“Shoulder Rating Scale–UCLA.” This instrument proceeds the original version proposed by Amstutz et al. [25] at the University of Los Angeles. This scale has been used worldwide and is the most globally recognized valuation element. It classifies shoulders using a scoring system, which establishes five evaluation elements based on pain, function, active flexion, muscle strength in active flexion, and satisfaction. The sum of each of the categories is calculated, establishing an overall score which determines shoulder assessment: excellent (34–35 points), good (28–33 points), regular (21–27 points), and bad (0–20 points).



“Visual scale thermometer EUROQOL of self-reported health.” This test consists of a visual scale and a second part of the EQ-5D, formed by a vertical EVA scale of 20 cm, ranging from 0 (worst state of imaginable health) to 100 (best state of imaginable health) [26]. In this scale, the individual must point to the mark on the vertical line that best reflects the assessment of their current overall health status. The use of EVA provides a complementary score to the descriptive system of a self-assessment of the individual´s health status.



“Sociodemographic Questionnaire.” This instrument was used in order to register the age, sex, and pathology present (tendinopathy of the rotator cuff, tendon rupture, bursitis, frozen shoulder subacromial impingement, and rotator cuff), according to Navarro-Zurita [18] categorization.




2.3. Procedures


The collaboration of the rehabilitation centers from Santiago of Chile (Chile) was solicited to participate in the research, exposing to them the purpose of the study and requesting the cooperation of patients. Furthermore, a model of informed consent was attached and approved by the Ethics Committee. Four groups were created randomly (one control group and three experimental groups). Participants signed the free and informed consent term.



The intervention program consisted of three programs, which were administered to 41 participants. Two sessions per week during six months were performed. The Jackins program was performed three times a week for Group 1 and Group 2, while the educational program was implemented through workshops once a month (six sessions of 2 h) to Groups 1 and 3 (Table 1).



The development of the Jackins program applied to Groups 1 and 2 consisted of exercises aimed toward the recovery of shoulder pathology. This program follows the contributions of O’kane et al. [16], who established a five-phase treatment based on the different positions of the shoulder and the direct relationship between the weaknesses of the rotator cuff, the rigidity of the posterior capsule, and the subacromial bursa associated with crepitus:

	
Phase 1: This phase consists of modifying the daily activities carried out by the subject in order to reduce their impact on shoulder pathology. Once the symptoms of the pathology decrease, the activity will be progressively resumed until normal levels of intensity are reached.



	
Phase 2: The flexo-extension arch of the injured shoulder must be restored. To do this, static stretches of mild intensity are performed three times a week. Each stretch is performed to the point where the patient feels a pull against the stiffness of the shoulder without feeling pain. The duration of each stretch is 1 min, investing a total of 30 min a day in the whole set of stretches.



	
Phase 3: Recovery of muscle strength. Before beginning this phase, almost normal mobility should have been recovered. To recover muscle strength, internal and external rotation exercises as well as reinforcement with the arm against the side of the chest are performed. Loads are employed using free weights lower than 0.5 kg or elastic belts. A total of three sets of 8–10–12 repetitions are performed, which can be modified to adjust the intensity of the exercise.



	
Phase 4: Global aerobic retraining. This phase is intended to restore the physical fitness of subjects due to the period of inactivity. It consists of performing 30–60 min of low-moderate intensity aerobic activity three times a week (walking, jogging, cycling, etc.). It is important that the exercises do not involve forced movements in the shoulder and scapula area to aggravate the pathology.



	
Phase 5: Work or sport changes. In this last phase, the physiotherapist reviews the work and sports activity of the patient in order to modify movements that may be harmful to the shoulder joint. This phase aims to improve the technique and postural hygiene.








The educational program applied to Groups 1 and 3 is based on the standards that adults must adopt for developing properly activities and postural habits in their lifetime. The indications suggested by Matsen et al. [27] and Heyman et al. [28] were followed, which established correct posture habits in the workplace and at home concerning their sleeping habits, seats, footwear, or positions and habits they followed while performing physical activity.



The collection of data in the “PRE” phase was carried out during the month of January 2015, the intervention program was conducted during February to November 2015, and the data in the “POST” phase were collected in November 2015. Permission was obtained from the Ethics Committee for Research of the University of Santo Tomás de Chile (CE UST Nº80/2014).




2.4. Statistical Analysis


The participation rate was 80.40% with a total of 10 invalided questionnaires due to incorrect completion of the tests. For the statistical study of the parameters, the Shapiro-Wills test was first performed to establish the normality of the data. Once determined, the descriptive study was conducted. Frequencies, percentages, means, and standard deviation were aimed to describe all the variables. Moreover, the T-Test and Cohen’s D were used in order to know the effect of the three intervention programs developed. It was carried out using SPSS 22.0 Software (IBM Corp, Armonk, NY, USA).





3. Results


The study found that 22 (53.7%) participants had rotator cuff tendinopathies, while the remaining adults had similar numbers in other categories: seven (17.1%) showed tendon rupture, four (9.8%) had bursitis, four (9.8%) had a frozen shoulder, and four (9.8%) suffered subacromial impingement. In addition, subjects with a bad shoulder assessment by UCLA consisted of 27 (65.9%) in the PRE-test, and 23 (56.1%) in the POST-test. Five (12.2%) respondents showed a good evaluation in PRE-test, while eight (22.0%) showed a good evaluation in POST-test. Most of the participants had below 70 points with regard to health status in both the PRE-test (68.32 ± 16.74) and POST-test (68.95 ± 16.03) (Table 2).



Table 3 shows comparisons of the UCLA assessment and health status before and after the execution of the intervention program in the different groups. Statistically, differences were observed in the majority of experimental groups, except in Group 3 (subjects who received a postural education program). In the case of the control group, a decrease was observed in the score obtained by the UCLA scale (14.30 ± 5.47 vs. 10.80 ± 3.36) and by the health state (62.70 ± 15.21 vs. 57.50 ± 14.76), showing statistically significant differences in both cases (p = 0.016, p = 0.026, respectively).



Analyzing the experimental groups, the experimental Group 1 (participants who the intervention program based on the Jackins technique and the postural education program) improved in the UCLA shoulder evaluation (27.10 ± 7.29 vs. 29.70 ± 4.05) and the global health status (76.40 ± 7.51). vs. 82.60 ± 5.77), revealing statistically significant differences in both cases (p = 0.044, p = 0.010, respectively). In addition, the UCLA evaluation showed a medium effect size with a value for Cohen’s D of d = 0.44, while a high value for health status was obtained (d = 0.92).



Experimental Group 2 (participants who only received the intervention program based on the Jackins technique) also improved in scores obtained in the post-tests for the UCLA scale (17.70 ± 7.22 vs. 24.20 ± 4.63) and health status (66.50 ± 22.36 vs. 74.50 ± 16.74), with statistically significant differences in both cases (p = 0.001, p = 0.013, respectively). Similarly, the UCLA evaluation showed a high effect size with a value for the Cohen D of d = 0.98, while a medium value for health status was obtained (d = 0.40).




4. Discussion


This research study analyzed the effect of an intervention program based on physical activity and postural education in a sample of adults from Chile with shoulder pathology. The program lasted six months, working with three experimental groups in order to learn the effect of Jackins technique, postural education, and the combined effect of both actions. In particular, it was aimed toward the improvement of the perceived health status and the UCLA evaluation of shoulder. Other similar studies carried out by this study are similar to other studies performed in other adult populations with dysfunctional shoulders [29,30,31], where the noninvasive method is currently the most frequently used in the shoulder abnormality diagnosis and treatment.



Considering the prevalence of the shoulder pathologies analyzed, it was found that more than half of respondents had rotator cuff tendinopathy, implying that this population is similar to other American and worldwide populations [30]. Following this information, we must consider that this dysfunction started with a bad UCLA evaluation in most of the subjects analyzed. These data imply dissatisfaction and painful processes in adults who suffer from shoulder pathology, as was shown by Ludewig et al. [21], Bulgen et al. [29], and Dias et al. [30]. For this reason, the values shown for the EuroQol scale are below 70 points in the present research, which is associated with a worse state of health [25,31].



In this sense, Abdulla et al. [32] highlighted that shoulder injuries in the United States are the third largest contributor to the total compensation costs of workers (after back injuries and knee). This joint pain is usually persistent, producing a high disability in work activity and daily life. Furthermore, it is a major burden on health resources in Spain and leads to lost productivity due to absenteeism, as shown by Cadogan et al. [33]. For these reasons, it is essential to develop intervention programs aimed to prevent these kind of pathologies as well as treat them [34].



Health status was decreased in the sample studied, similar to the results obtained Pellicer et al. [35] for middle-aged people. In line with these findings, Reijneveld et al. [36] included the biological and behavioral impacts caused by shoulder pain with consequent alteration in sleep, which affects the well-being of patients who obtain values lower than normal in questionnaires such as the SF-36. This type of pathology usually affects the lifestyle of adults and older adults, decreasing their functionality and autonomy [37,38]. In addition, Andersen et al. [39] developed a shoulder function training primarily focused on the serratus anterior and lower trapezius muscle. This training was performed for 20 min three times a week over 10 weeks, showing how the practice of physical exercise can decrease the pain associated with musculoskeletal problems of the shoulder and neck.



Considering the intervention program developed, the Jackins program resulted in improvements in shoulder evaluation. Thus, the practice of adequate physical exercise (over six months) produced an improvement in shoulder disability and health status. According to the study developed by Granviken et al. [40], a prescription of therapeutic exercise at home in patients with subacromial syndrome was associated with an increase of 30–40% incorporation of these patients to their work activities. Moreover, Brox et al. [41] justified these favorable results by basing them on a decrease of emotional distress and pain which are generated by the shoulder pathology suffered. Similarly, Ludewig et al. [21] found greater satisfaction among participants who performed rehabilitation programs compared with patients who were not involved in the therapeutic exercise program for treating the subacromial syndrome.



In the present study, the postural education program was insufficient to achieve shoulder rehabilitation. This is due to the fact that these types of interventions are useful in the prevention of injuries but are ineffective for the recovery of pathologies that are already established [42,43]. Nevertheless, the rehabilitation program based on physical exercise was effective, as it produced adaptations in the soft tissues, which accelerated the recovery process and decreased the perception of pain. This can be explained through the improvement of blood irrigation produced by exercise-favoring tissue nutrition and oxygenation, the maintenance of joint range thanks to programmed movement, or the strengthening of ligaments and tendons, which reduces joint instability [44,45].



Some clinical implications can be extracted from the present research in relation to adults suffering from shoulder patholohy. The actions linked to postural education are not adequate for the improvement of shoulder pain. However, they can be useful as a means of prevention in the face of this type of problem. On the other hand, the realization of physical exercise is beneficial for improving the functionality of the joint and reducing pain. A first phase of immobilization is recommended, followed by a second phase in which basic flexo-extension stretches are performed statically, with durations of 30 s per action. Once the range of movement suitable for the glenohumeral joint has been recovered, strengthening of the peripheral musculature is recommended through exercises with light loads (0.5 kg) and moderate intensity. Finally, it is important to combine these actions with aerobic training that allows the recovery of the physical fitness lost during the period of immobility.



In the development of this research, we have identified some limitations, such as a small number of participants. In addition, we have not performed an extension of the study to other populations, which would offer a wider perspective. Moreover, another limitation is the controlled variables, since the body composition of the subjects or whether they suffered from other pathologies were not considered. In future research, it would be interesting to reproduce this study with a greater number of participants, as well as subjects of different age groups and pathologies. It would also be interesting to include more variables on the health status of the respondents, as well as other psychological variables that could be related to the perception of pain, such as resilience.




5. Conclusions


Considering the research question, we can establish that an intervention program based on physical activity and postural education can improve the UCLA evaluation of the shoulder and the health status of adults. Nevertheless, these two actions have a different effect. Therefore, we need to make certain points about the hypothesis:

	
Hypothesis 1 (H1) was partially fulfilled, since the intervention based on physical activity improved UCLA evaluation and health status. Nevertheless, the program based on postural education did not improve these variables.



	
Hypothesis 2 (H2) was not fulfilled. The intervention program based on physical activity was the most effective, followed by the intervention program based on physical activity and postural education.








As a main conclusion, we can establish that the participants who received the program based on physical activity (Jackins technique) experienced a higher effect size in the shoulder evaluation than those who received the program based on physical activity and postural education. On the contrary, this last group received the highest score in the perceived health status. The intervention only based on postural education did not improve the shoulder pathology and the perception of the perceived health state.
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Table 1. Treatments developed in different groups.






Table 1. Treatments developed in different groups.





	Groups
	Group 0
	Group 1
	Group 2
	Group 3





	Treatments
	Control Group

(No treatment)
	Jackins technique + Postural education
	Jackins technique
	Postural education



	Subjects
	n = 11 (26.8%)
	n = 10 (24.4%)
	n = 10 (24.4%)
	n = 10 (24.4%)
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Table 2. Descriptive study of the variables.






Table 2. Descriptive study of the variables.





	
Variables

	
Categories

	
N (%)/M ± SD






	
Gender

	
Men

	
19 (46.3%)




	
Women

	
22 (53.7%)




	
Shoulder Pathology

	
Rotator cuff tendinopathy

	
22 (53.7%)




	
Tendon rupture

	
7 (17.1%)




	
Bursitis

	
4 (9.8%)




	
Frozen shoulder

	
4 (9.8%)




	
Sub acromial impingement

	
4 (9.8%)




	

	

	
PRE

	
POST




	
UCLA Evaluation

	
Excellent

	
2 (4.9%)

	
1 (2.4%)




	
Good

	
5 (12.2%)

	
8 (19.5%)




	
Regular

	
7 (17.1%)

	
9 (22.0%)




	
Bad

	
27 (65.9%)

	
23 (56.1%)




	
EUROQOL

	
Health Status Score

	
68.32 ± 16.74

	
68.95 ± 16.03
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Table 3. Comparison between PRE and POST, with regard to the UCLA evaluation and health status in different experimental groups.
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Group

	
Variable

	
Test

	
M

	
SD

	
T

	
Sig.

	
Cohen’s D

	
Effect-Size r






	
Group 0 (Control)

	
UCLA

	
Pre-test

	
14.30

	
5.47

	
−2.952

	
0.016

	
−0.77

	
−0.35




	
Post-test

	
10.80

	
3.36




	
EUROQOL

	
Pre-test

	
62.70

	
15.21

	
−2.669

	
0.026

	
0.93

	
0.42




	
Post-test

	
57.50

	
14.76




	
Group 1 (Jackins + Educational program)

	
UCLA

	
Pre-test

	
27.10

	
7.29

	
2.325

	
0.044

	
0.44

	
0.22




	
Post-test

	
29.70

	
4.05




	
EUROQOL

	
Pre-test

	
76.40

	
7.51

	
3.220

	
0.010

	
0.92

	
0.42




	
Post-test

	
82.60

	
5.77




	
Group 2 (Jackins)

	
UCLA

	
Pre-test

	
17.70

	
7.22

	
4.750

	
0.001

	
0.98

	
0.47




	
Post-test

	
24.20

	
4.63




	
EUROQOL

	
Pre-test

	
66.50

	
22.36

	
3.073

	
0.013

	
0.40

	
0.19




	
Post-test

	
74.50

	
16.74




	
Group 3 (Educational program)

	
UCLA

	
Pre-test

	
11.91

	
3.17

	
−0.078

	
0.940

	
−0.02

	
−0.01




	
Post-test

	
11.82

	
3.45




	
EUROQOL

	
Pre-test

	
67.73

	
17.63

	
−2.166

	
0.056

	
0.40

	
0.19




	
Post-test

	
61.91

	
12.12
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