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SUMMARY

The evaluation of technologies in the contemporary world has become a problem of increasing importance 
and urgency. Extracorporeal Shockwave therapies have been used successfully around the world for more 
than 20 years. It is a technology of recent incorporation in the Cuban context. An evaluative research 
was carried out at the International Orthopedic Scientific Complex (CCOI) “Frank País” in the period 
from March 2021 to July 2022. With the aim of evaluating the effectiveness of extracorporeal shock wave 
therapy in patients with musculoskeletal injuries. The universe was made up of all patients diagnosed 
with musculoskeletal injuries, who attended the hospital’s outpatient clinic. Results-based effectiveness 
evaluation was applied. The criteria, indicators and standards that were used were validated by expert 
criteria. The effectiveness of shockwave therapy proved to be effective, as the defined standards achieved 
acceptable results in all six criteria (post-therapy pain relief, post-therapy restoration of joint mobility, 
independence in activities of daily living, use of the workday, patients without post-therapy complications 
and patients satisfied with the results of the treatment). The results achieved allowed us to verify that this 
technology is effective, useful and advisable in the treatment of patients with musculoskeletal injuries. 
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Introduction
Medical care for musculoskeletal injuries (SCI) has increased 

today in Cuba, every day the number of elderly patients who need 
specialized medical assistance in search of a solution to their health 
problem is increasing, it is up to the State, to achieve the preserva-
tion of the health of its citizens [1,2]. The World Health Organization 
points out that SCI is a disease that affects a large number of people 
worldwide. According to a recent analysis, approximately 1710 mil-
lion people worldwide have SCI. Although the prevalence of these 
disorders varies by age and diagnosis, they affect people of all ages 
worldwide [3]. In Cuba, SCIs are quite frequent in primary care con-
sultations, affecting 40% of the general population, causing health 

problems in the working population with the consequent disability 
and economic-social repercussion. It is the disability that most con-
tributes to the need for rehabilitation services among adults glob-
ally and in Cuba [4]. It is necessary to use a new technology, which 
manages to improve, replace or replace some invasive procedures, 
old compared to new technologies. Such is the case of Extracorporeal 
Shockwave Therapy that has been successfully applied for more than 
20 years in the world. In Cuba it began its use in the CCOI “Frank País”, 
in 2001 obtaining satisfactory results in patients. In 2016, the Well 
Wave team arrived at the rehabilitation department, which allowed 
the application of focused piezoelectric extracorporeal shock wave 
therapy, a more modern modality. 

https://biomedres.us/
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It is a therapy of powerful medical technology, known as High 
Technology, it is important to evaluate the quality of care and to be 
able to determine the real value of this procedure (benefits vs. risks 
and costs), its safety, effectiveness and usefulness for future deci-
sion-making in Cuban public health [5]. In the author’s opinion, ef-
fectiveness in very specific terms is the percentage in which the 
established objective is achieved (expected result). Results-based 
evaluation allows estimation of the preparation, collection and anal-
ysis of information based on expected outcomes. In this way, the in-
formation collected can be successfully used to guide the researcher, 
the patient and all research stakeholders. The model proposed by Zall 
and Rist was assumed [6]. In the author’s opinion, we are facing a 
new time, proposing a new evaluative paradigm is necessary, based 
on the information provided by the patient in the care scenario. The 
more patients are linked as decision makers, the greater the likeli-
hood of success in practice, in assessing outcome-based effectiveness, 
by evaluating the effectiveness of shockwave therapy in patients with 
musculoskeletal injuries. There is a special interest on the part of the 
Institution in evaluating this technology which will be part of the de-
velopment plan of orthopedics and traumatology in the country, as 
the flagship center of Orthopedics - Traumatology and Rehabilitation 
of SOMA. Based on the interest of the institution, research was carried 
out to answer the question. What is the effectiveness of the applica-
tion of the shock wave in patients with musculoskeletal injuries in the 
CCOI “Frank País”?

Method 
An evaluative research on health policies and systems was devel-

oped in the CCOI “Frank País”. In the period 2021 to 2022. Universe 
It was made up of all patients diagnosed with musculoskeletal inju-
ries who attended the hospital’s outpatient clinic in the period from 
March 2021 to July 2022, for a total of 250 patients. Upon arrival, each 
patient had their medical history taken, and those who met the fol-
lowing criteria were selected. 

Inclusion Criteria 
1.	 Patients of both sexes, aged over 18 years. 
2.	 Patients with permanence of pain in a period of six months 

or more. 
3.	 Patients who received at least three of the following treat-

ments: 
•	 Drugs Infiltrations 
•	 Laser 

•	 Therapeutic ultrasound 
•	 Magnetotherapy 
•	 Stands 

Exclusion Criteria 
1.	 Patients with chronic decompensated diseases (severe car-

diovascular disorders, neurological conditions).
2.	 Patients with bleeding disorders.
3.	 Pregnant patients.
4.	 Patients with polyneuropathies.
5.	 Patients with pacemakers.
6.	 Patients with primary or metastatic malignancies.
7.	 Patients with acute or chronic tissue infections.

In the research, the clinical history of all the patients included in 
the study was reviewed. Visual analogue scale for pain and the Katz 
Index of independence in activities of daily living were performed be-
fore starting treatment and at the conclusion of the five therapy ses-
sions in each patient. Outcome-based effectiveness assessment was 
selected as we aimed to assess the effectiveness of shockwave therapy 
in patients with musculoskeletal injuries. This model describes ten 
steps described below:

Estimation of Preparation

Semi-structured interviews were conducted with the board of di-
rectors, the medical research ethics commission and the Frank País 
Vice Directorate of Medical Assistance. A discussion group was held 
with the members of the scientific council of the hospital, to esti-
mate the relevance of the evaluation. In this step, the availability of 
the material resources necessary to carry out the treatment was also 
reviewed; this was obtained by reviewing the technological cards of 
the equipment used. To know the status and availability of the Well 
Wave equipment, the quality control seal and its registration or main-
tenance control were reviewed. 

Selection and Definition of Expected Results

The definition of the expected results with the application of 
the evaluated technology allowed to identify what is considered ef-
fectiveness of the actions carried out through the visual analog scale 
for pain, scale of independence in the activities of daily living, joint 
mobility, the use of the working day, complications with the use of 
technology and patient satisfaction. 

https://dx.doi.org/10.26717/BJSTR.2023.52.008283
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Design of Indicators

The design of the indicators was based on the expected results. 
The validation of the selected criteria, indicators and standards was 
carried out through expert criteria. Prior to the application, the crite-
ria for the selection of the experts were defined, which were:

1.	 Scientific degree: Doctor of Medical Sciences 
2.	 Teaching category: tenured, assistant, consultant in the spe-

cialties of Orthopedics and traumatology and / or Physical 
Medicine and Rehabilitation 

3.	 Researcher Category: Tenured, assistant. 
4.	 Specialist in second degree of the specialty of Orthopedics 

and traumatology and / or Physical Medicine and Rehabili-
tation 

5.	 Ten or more years of experience as a specialist in Orthope-
dics and traumatology and/or Physical Medicine and Reha-
bilitation

6.	 Five or more years of experience in the use of extracorporeal 
shock wave technology in conditions of the osteomyoarticu-
lar system. 

Each expert was sent by email an explanatory document of the 
objectives and purposes of the research, their contribution and role 
within it and the acceptance of collaborating as an expert was re-
quested, ten experts were consulted. Of these, six doctors specialized 
in Orthopedics and Traumatology and four doctors specialized in 
Physical Medicine and Rehabilitation all with more than ten years of 
experience in their respective professions and with professional ex-
perience in the use of shock wave technology. For this validation, the 
experts were given the proposal of criteria, indicators and standards 
and were asked to evaluate them using six attributes: validity, rele-
vance or importance, possibility of registration, variability, rigor and 
efficiency in screening (Annex Table 1). Each attribute had a value be-
tween one and five points. The average was used as a summary mea-
sure. The criterion with its indicator and standard was considered 
valid if it obtained an average greater than four points. At the conclu-
sion of the validation, the experts agreed with the proposal. The final 
proposal of criteria, indicators and standards for the evaluation of the 
effectiveness of shock wave therapy was obtained.

Annex Table 1: Instrument for Validating Criteria, Indicators and Standards.

No Criteria

Evaluative Attributes

Validity Relevance or 
Importance

Possibility oF 
Registration Variability Rigor Efficiency in screen-

ing

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1

Relieves pain 
after applying 

shockwave 
therapy

2

Recovery of 
joint mobility 
after applying 

shockwave 
therapy

3

Performing 
your activities 
of daily living 
after applying 

shockwave 
therapy

4
Carrying out 

your post-ther-
apy work

5
Absence of 

post-therapy 
complications

https://dx.doi.org/10.26717/BJSTR.2023.52.008283
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6
Satisfaction 

with treatment 
results

Note:
Project: “Effectiveness of the shock wave in patients with injuries in patients with musculoskeletal injuries”
Dear Expert:
In order to evaluate the strategy designed, a proposal of criteria has been defined that takes into account the expected results. As an expert in the evalua-
tion of this type of design, your point of view will be very useful for the validation of the proposed with their indicators and standards.
Name and surname of the expert–––––––fecha__________–
You consider that other criteria that measure effectiveness of therapy can be added, you can add them in the study. 
Other criteria: ––––––
Annex Table 1 Instructions for the Validation of Indicators

•	 Validity: That they are true, that is, that they really are a reflection of what you want to measure in this case the expected results.
•	 Relevant or Important: That is related to the objectives and significantly influences the results.
•	 Possibility of Registration: It refers to the ease in obtaining the information of: Medical Records, Observation, etc.)
•	 Variability: It is the ability to adapt to the variation of cases
•	 Rigor: It refers to the degree of perfection that is required with the action to be measured, the criteria should not be too permissive since they lose their 

ability to detect and correct errors in the implementation, nor too strict since if all the results are unfavorable, they can be discredited and ignored.
•	 Efficiency in Screening: Examine or choose carefully that they are the reflection of reality.
Name and Surname:  _____ H.C____ 
Please we will put a group of statements guided by your attending physician, you must answer exactly your criteria without thinking whether or not other 
people agree with you. Check with X the box that corresponds to your particular situation:

Establishment of Base Data

The measurement of the base data allowed to determine what is 
the situation before the realization of the shock wave therapy with 
respect to the results to be achieved. For the establishment of the base 
data, the results of the visual analogue scale and the index of indepen-
dence kats were used, as well as the Clinical History of each patient. 

Selection of Results Objectives

The expected and desired level of the results of the actions was 
identified. It was defined what is expected to be the situation at the 
end of the realization of the actions. It was considered EFFECTIVE: if 
it managed to achieve the standards of the six proposed indicators 
that was equivalent to obtaining all the expected results with its re-
alization. NOT EFFECTIVE: failed to achieve one of the standards or 
expected results. 

Information Collection and Analysis

The defined indicators were measured once shock wave therapy 
was completed. To this end, three questionnaires were designed, val-
idated and applied: 

•	 Questionnaire of satisfaction of patients with the applica-
tion of shock wave therapy. The degrees of satisfaction were 

found according to the Likert scale of 0 to 10 when conduct-
ing the satisfaction survey. Assigning values and range of av-
erages to the answers of the users, assigning values to the an-
swers they gave. The score obtained was divided by four and 
this result allowed to assess patient satisfaction according to 
scale. Satisfied: between 8-10, moderately satisfied between 
5-7, moderately dissatisfied between 2-4 and dissatisfied be-
tween 0 – 1.

•	 Questionnaire for the measurement of indicators defined 
and validated by experts (Annex Table 1).

•	  Questionnaire for the assessment of effectiveness from the 
patient’s perspective (Annex Table 2) once shock wave ther-
apy has been completed. The responses are based on Likert 
scales with five responses or categories: “Always”, “Almost 
always”, “Sometimes”, “Almost never”, and ‘Never’, were rat-
ed on a scale of 1-5, where 1 corresponds to “Always” and 
5 to the “Never” option. Therefore, the lower the score, the 
greater the impact on the effectiveness of shockwave therapy 
according to the patient. The score is the sum of all responses 
and can range from 35 (not effective) to 7 points (if effective).

https://dx.doi.org/10.26717/BJSTR.2023.52.008283
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Annex Table 2: Questionnaire for the evaluation of the effectiveness of shock waves in patients with musculoskeletal injuries.
Claims Always Almost always Sometimes Almost never Never 

After applying shockwave therapy to your damaged area relieves your pain

After applying shockwave therapy is able to move the joint or affected area

You are able to perform activities of daily living (bathing, feeding, dressing, 
toilet use)

After applying the therapy, his stay at work improved.

You had bruising, muscle tears, and/or redness

Feel satisfaction after treatment ends

Improved his health by applying shockwave therapy

Note: 

Dear Patient: We request your collaboration to study the effectiveness of shockwave therapy in musculoskeletal injuries. You only need to answer the 
questions below. We guarantee the greatest discretion with the data you can provide, which are of great value for this study.  

At the same time, the findings of the process, the results obtained 
were analyzed and compared with the base data and expected stan-
dards. Positive and negative outcomes that were not foreseen before 
the actions were also included. It culminated with steps 7 and 8 of 
the model, which refer to the presentation of evaluation results by 
the evaluators, according to this ten-step model. The instrument to be 
used in the research was validated in practice by piloting 20 patients 
not included in the study. The satisfaction questionnaire was applied 
to this pilot group, with prior informed consent. This allowed to ex-
plore the level of satisfaction with respect to the treatment received, 
this was applied to all patients once the five sessions of therapy were 
finished. The questionnaire was well understood, it was not the sub-
ject of pointing out or doubts. No items needed to be changed. The 
relevant instrument for this type of evaluation was considered. The 
questionnaire was conducted to evaluate the effectiveness of shock-
wave therapy in patients with musculoskeletal injuries to the pilot 
group. It was found that the questionnaire is easy to apply, it managed 
to measure and collect all the steps that must be taken into account 
when evaluating the effectiveness of this therapy in patients. All as-
pects were well understood. The instrument was considered valid. 
The statistical information was summarized in percentages and pre-
sented in tables that allowed the analysis of the information and the 
arrival of the conclusions.

Ethical Considerations 

The study was conducted following the ethical principles set out 
in the Declaration of Helsinki. The direction of the CCOI “Frank País” 
was formally requested authorization to carry out the investigation, 
after having explained the objectives of the same. Data collection be-
gan after such consent was granted in writing. Authorization was re-
quested from the Ethics Committee for Human Research of the CCOI 
“Frank País”, which ensured compliance with these requirements and 
approved the research. The information obtained was handled confi-
dentially and was only used for investigative purposes. Each patient 
was asked for their consent to belong to the research and the confi-
dential nature of the information provided and its scientific use were 
explained (Annex Text). 

Results 
As observed the predominant sex was the female represented 

61.2 % of the patients included in the study, the majority age group 
of 51 to 60 years gathered 24.4 %. To better understand the age dis-
tribution, categories have been established, presented in Table 1 
distributed by sex. The median age is 52 years, while fashion is 54 
years. The musculoskeletal lesions that predominated were the heel 
spur and plantar fasciitis for 41.2 %. The total distribution of patients 
regarding the diagnosis of musculoskeletal injuries was presented 
in Table 2. Pain was the fundamental symptom in musculoskeletal 
injuries. All patients presented pain before the application of the 
shock wave, including the main indication for the performance of this 
non-invasive technique. After treatment this situation was reversed, 
77.6 % of patients were pain-free after finishing the five treatment 
sessions. The total distribution of patients with respect to pain was 
presented in Table 3. 41.2% of the patients studied presented lack 
or absence of joint mobility before applying the treatment, after ap-
plying the therapy only 13.6% remained in that category. As relevant 
data of this research after applying the treatment, 62.4% of patients 
managed to recover joint mobility, with improvement in functional 
capacity. The total distribution of patients with respect to joint mo-
bility was presented in Table 4. Patients according to the Kats Index 
were between category A, B and C. 68.8 % of patients had an Index 
A (Independent in feeding, continence, mobility, use of the toilet, 
dressing and bathing) after applying the therapy the situation was 
reversed in 82.4 %. The total distribution of patients with respect to 
the Kats Index was presented in Table 5. The greatest difficulty oc-
curred in the group of patients diagnosed with calcified tendinitis 
of the supraspinatus who presented difficulty bathing and dressing 
of the upper body. The use of the working day (considering the day 
in 8 hours of work) before starting the treatment. Of all the patients 
studied, 35. 2% had a total limitation (they could not take advantage 
of their working day). After applying the therapy this situation was 
modified, only 6.8% of patients failed to complete their workday. The 
total distribution of patients regarding the use of the working day was 
presented in Table 6. In the research the complications after therapy 

https://dx.doi.org/10.26717/BJSTR.2023.52.008283
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with shock waves were analyzed, it is important to express that of 
the total of cases studied, it was relevant that 100% of the patients 
did not present complications. In the satisfaction of patients after fin-
ishing the treatment, very satisfactory results were obtained, 98% of 
the patients studied were satisfied with the treatment, it should be 
noted that there were no dissatisfied patients. The total distribution 
of patients with respect to satisfaction with treatment results was 
presented in Table 7. The effectiveness of this technology is given in 
the achievement of the expected objectives that are specified in the 
changes that were expected, when shock wave therapy is used. The 
results-based evaluation was carried out, the final evaluation of the 
research was obtained (Table 1). The criterion of post-therapy pain 
relief was placed in the acceptable standard. The 77. 6% of the cases 
studied relieved their pain after treatment. The restoration of joint 
mobility post-therapy was placed in the acceptable standard. 87% of 
the cases studied regained their mobility after treatment. The crite-
rion of independence in activities of daily living (ADL) was placed at 
the acceptable standard. 82.4% of the cases studied improved their 
independence as a result of their problem in their shoulder, elbow or 
foot after the treatment. The use of the working day (considering the 
day in 8 hours of work) was located in the acceptable standard. The 
93. 2% of the cases studied improved their use as a result of their 
problem in their shoulder, elbow or foot after the treatment. The 
criterion of patients without post-therapy complications was placed 
in the acceptable standard. 100% of the cases studied did not suffer 
complications after treatment. The criterion of patients satisfied with 
the results of the treatment was placed in the acceptable standard. 
98% of the cases studied were satisfied after treatment.

Table 1: Distribution of patients by age and sex.
  Female Male Total

Age group No. % No. % No. %

19- 29 years 9 3.6 8 3.2 17 6.8

30-40 years 36 14.4 23 9.2 59 23.6

41-50 years 38 15.2 21 8.4 59 23.6

51-60 years 37 14.8 24 9.6 61 24.4

61-70 years 27 10.8 17 6.8 44 17.6

71-80 years 6 2.4 4 1.6 10 4

Total 153 61.2 97 38.8 250 100

Note: Source: Clinical History.

Table 2: Distribution of diagnosed patients by sex.

  Female Male Total

Diagnosis No. % No. % No. %

Tendinis calcificada 
supraespinoso 42 16.8 31 12.4 73 29.2

Epicondylitis 12 4.8 8 3.2 20 8

Tenosinovitis aquileana 
calcificada 38 15.2 16 6.4 54 21.6

Calcaneal Spur and 
Plantar Fasciitis 61 24.4 42 16.8 103 41.2

Total 153 61.2 97 38.8 250 100

Note: Source: Clinical History. 

Table 3: Distribution of patients according to visual analogue scale, 
before and after.

Pain
Before After

No % No %

Painless 0 0 194 77.6

Pain in strenuous activities 106 42.2 32 12.8

Pain on the march 95 38 16 6.4

Pain at rest 49 19.6 8 3.2

Total 250 100 250 100

Note: Source: Clinical History.

Table 4: Distribution of patients according to joint mobility, before 
and after.

Joint mobility
Before After

No % No %

Lack or absence of joint mobility 103 41.2 34 13.6

Mild joint mobility <25% 54 21.6 48 19.2

Moderate joint mobility between 
25 and 50% 20 8 12 4.8

Full joint mobility to functional 73 29.2 156 62.4

Total 250 100 250 100

Note: Source: Clinical History.

Table 5: Distribution of patients according to Katz Index, before and 
after.

Katz Index
Before After

No % No %

A 172 68.8 206 82.4

B 37 14.8 26 10.4

C 41 16.4 18 7.2

D 0 0 0 0

And 0 0 0 0

F 0 0 0 0

G 0 0 0 0

H 0 0 0 0

Total 250 100 250 100

Note: Source: Clinical History.
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Table 6: Distribution of patients according to the use of the working 
day before and after treatment.

Taking advantage of the working 
day

Before After

No % No %

No limitation 63 25.2 132 52.8

Mild limitation allows you to de-
vote 5 to 7 hours to work 47 18.8 73 29.2

Moderate limitation allows you to 
devote 2 to 4 hours to work 52 20.8 28 11.2

Total limitation (you cannot take 
advantage of your working day) 88 35.2 17 6.8

Total 250 100 250 100

Note: Source: Clinical History.

Table 7: Distribution of patients according to satisfaction with treat-
ment results after therapy.

Satisfaction with treatment results
After

No %

Satisfied 245 98

Moderately satisfied 5 2

Moderately dissatisfied 0 0

Unsatisfied 0 0

Total 250 100
Note: Source: Clinical History 

Discussion 
The literature agrees that age can be considered a risk factor in 

itself, for the suffering of musculoskeletal injuries since in the aging 
process itself there are changes in our body that favor the appearance 
of these diseases. These conditions are common in women between 
the ages of 40 and 60 [7]. Heel spur, plantar fasciitis, and calcified 
Achillean tenosynovitis are diseases that have a high prevalence that 
increase with age. They are of multifactorial origin, affect 10% of the 
population throughout their lives between the fourth and sixth de-
cade of life also causing functional disability [8]. Plantar fasciitis is a 
very frequent cause of consultation in Cuba as in the world. Its prev-
alence is high. The picture is more common in women over 40 years 
of age [9]. This fact is related to the study by the author Artidiello 
Bustio et al., carried out at the “Abel Santamaría Cuadrado” Hospital 
in Pinar del Río with 60 patients, where the female sex predominated 
over the male sex with 43 patients and coincided with this research 
where the female sex turned out to be 24.4 %. Similarly, a bone spur 
was observed in the calcaneus, radiologically in about 50% of the pa-
tients who participated in the study [10]. At present patients suffering 

from plantar fasciitis and heel spur and do not improve with conser-
vative treatment. They require the use of shock wave therapy applied 
at least 3 to 5 sessions for a period of 6 months obtaining encouraging 
results, according to the reviewed literature [11]. The research took 
into account the Visual Analogue Scale (VAS). This is the most com-
monly used scale to measure pain. 

The studies of the authors Cacchio A. et al [12], Albert J.D et al 
[13], Moya D and Patiño [14], and Ioppolo F. et al [15], corroborate 
this fact. Similar results evidenced Carmona FB, in the study “Shock-
wave therapy in conditions of the osteomyoarticular system in the el-
derly” pain, limited movement and disability is a frequent symptom, 
characteristic in all these conditions and may be present in all cases 
[16]. Pain at rest may become nocturnal and may be severe enough 
to prevent sleep or wake the patient at night. This result surfaced in 
this research. Several authors agree that extracorporeal shock waves 
cross the various tissues in the body when applied, increase metabo-
lism in the body and favor the reduction of inflammation in the area 
affected by the production of endorphins, causing a triggering analge-
sic action [17,18]. In this research, the author from her personal expe-
rience began in all patients with an energy density of 0. 048 mJ/mm2, 
increasing progressively until reaching 0.110 mJ/m m2 according to 
each patient’s tolerance, which allowed pain relief. It is described in 
the literature that the use of low energy levels, with an average of 0.08 
– 0. 11mJ/m m2, will determine analgesia by the so-called hyperstim-
ulation or counterirritation effect [19,20]. Joint mobility in the litera-
ture is a variable with great recurrence. Authors such as Cacchio A. et 
al [12], Albert J.D et al [13], Moya D and Patiño [14], and Ioppolo F. et 
al [15], obtained similar data to this research. 

In this sense, Akkur, conducted a comparative study between 
Two groups, one placebo and the other applied shockwave therapy 
in patients diagnosed with epicondylitis and calcified tendinitis of the 
supraspinatus. Similar results were observed to this investigation, a 
significant improvement was evidenced with a gain in mobility and 
functional capacity good or excellent in 56% of patients treated with 
extracorporeal shockwave therapy compared to 6% of the placebo 
group [21]. Similar results were found to this research regarding the 
independence of post-treatment ADLs, with three sessions at week-
ly intervals in the findings of Namdari S et al [22], their sample was 
constituted by women between 40 and 60 years of age, where shoul-
der movements improved after applying the therapy. Similar results 
to this research were evidenced in the study of Carmona FB et al, in 
800 elderly patients with conditions of the osteomyoarticular system, 
where they were divided into three groups by the simple random 
method; two control groups [iontophoresis in cases of calcifications 
(group I)], [therapeutic ultrasound in cases of inflammation (group 
II)] and the study group [shock waves for both patients with calcifica-
tions and patients with inflammation (group III)]. Before treatment, 
pain interfered with activities of daily living in 100% of patients in 
all three groups. Therefore, all had Katz C index with limitations in 
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bathing, dressing and/or moving, mainly. After treatment there was 
improvement in the three groups, predominating patients with Katz 
Index A (independent for the development of all ADLs), being more 
significant in group III with 86.6 % who were treated with shock wave 
therapy [16]. 

Despite the clairvoyance provided by studies of the effectiveness 
of extracorporeal shockwave therapy for musculoskeletal injuries, 
the truth is that, in the articles reviewed [10-19], no study has given 
conclusive or directly revealing data on the benefit of this therapy in 
the use or completion of the workday. I would like to point out that 
there are no articles on this. In this sense, the author considers that it 
would be very interesting to be able to carry out other investigations 
where this variable is taken into account, in patients with these pa-
thologies. Criterion that had the acceptance of the experts consulted 
in this research. This variable is also able to measure effectiveness 
when we achieve early return to work activities and there is greater 
permanence, safety and efficiency at work, in this way we improve the 
quality of life of patients. The author of this study considers from her 
personal experience, that the increase is due to several causes in the 
first place to the biological effects of shock waves. Where for the wave 
to have an adequate therapeutic effect, the energy must be focused on 
the point to be treated, in this case on the plantar fascia, epicondyle, 
Achilles tendon and / or supraspinatus tendon. This is what is called 
the primary or direct effect of the shock wave [23]. The second cause, 
in the author’s opinion, that favored the completion of the workday 
of the patients studied, was the diagnosis of “plantar fasciitis”, which 
was found in women who worked as cooks, hairdressers, cleaning as-
sistants, among others. 

The truth is that the hours of standing, favor inflammation of the 
plantar fascia (fibrous aponuerosis) that provides fundamental sup-
port to the longitudinal arch of the foot. After applying shock wave 
therapy, the fibrous and poorly vascularized scar tissue was mi-
croruptured, a restorative effect was obtained and improvement of 
pain symptoms, inflammation that resulted in a greater permanence 
in their job and in turn taking advantage of the workday. The special-
ized literature related to the effectiveness of shockwave therapy in 
musculoskeletal injuries [10-19] agree that it is a safe, effective and 
non-invasive method where a low frequency of complications are re-
ported after the use of this technology. In the opinion of the author, 
the results produced in this research, after the use of shockwave ther-
apy are factors that show patient satisfaction. Knowing the degree 
of satisfaction of the user or patient after using extracorporeal lith-
otripsy can contribute to help the professional, in the future decision 
making in the use of this technology. For the purposes of this research, 
the author assumes, considering it related to the proposed objectives, 
the definition issued by Revicki D.A, the term satisfaction with the 
treatment which is defined as: an evaluation by the patient about the 
process of administration of the treatment and its related results [24]. 
Finally, a new evaluative paradigm is necessary, it is the patient-cen-

tered care approach, which is becoming increasingly important in 
clinical practice since, among others, it could affect compliance with 
therapeutic regimens and, therefore, their effectivenesss [25]. 

In the daily care work of the Frank Pais Hospital, the author has 
insisted that the patient must be at the center of everyone’s atten-
tion, in order to solve their needs, putting this fact into practice in this 
research. The results of this research coincide with a previous study 
conducted by the author at the CCOI “Frank País”, in 107 patients 
where the effectiveness of shockwave therapy in tendon and ligament 
injuries of the osteomyoarticular system was evaluated. According to 
the criteria for evaluating the response to treatment, the results were 
satisfactory in 56% of the patients studied [18]. The main weakness 
of this study was the small sample size, but with results similar to 
those found in other studies reviewed in the specialized literature on 
this topic [16-25]. More than 8000 cases treated in scientific papers 
have now been documented, generally highlighting the effectiveness 
of therapy in musculoskeletal injuries [10-19]. The results expected 
in this research confirmed the effectiveness of this technology. This 
makes it necessary to consider it as an alternative in the treatment of 
patients with musculoskeletal conditions. It is a novel, non-invasive 
and risk-free technology.

Conclusion
The study of patients with musculoskeletal injuries identified that 

the predominant sex was female, from 51 to 60 years of age. The mus-
culoskeletal injury detected in most patients was heel spur and plan-
tar fasciitis. Shockwave therapy in the Cuban context proved to be 
effective insofar as once applied, the expected results were achieved 
and the selected criteria reached the defined standards, with the six 
criteria defined in the research being acceptable. This research has 
made visible that the expected results measure specific aspects of the 
effectiveness of shock wave therapy, which confirms that knowledge 
about it allows the development of research in the evaluation of this 
health technology.
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