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Abstract  Complex therapy with the inclusion of (Shock-wave therapy) SWT and vitamin D significantly increases the 

effectiveness of therapy in patients with Neck pain (NP) and Back pain (BP) and minimizes the risks of chronic disease. The 

maximum subjective satisfaction from the therapy received by patients with dorsalgia who received along with standard 

pharmacotherapy received SWT and vitamin D in therapeutic and prophylactic doses. 
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1. Introduction 

Back pain or neck pain (dorsalgia) is experienced during 

the life of the vast majority of the world’s population, 

dorsalgia is in second place in terms of prevalence, second 

only to colds [2.73-78]. 

Depending on the mechanism of pain, there are 

nociceptive - local, reflected (projective, reflex); neuropathic 

– radicular (radiculopathy) and non-radicular, psychogenic 

(psychalgia) pain [7.35-44]. 

Among the adult population, up to 43% experienced back 

pain in the last month, up to 65% in the last year, and about 

84% suffered from back pain at least once in their lives [10]. 

Back and neck pain is one of the most common causes of 

disability in people aged 40–60 [6.1290-1294]. 

2. The Main Findings and Results  

Due to chronic dorsalgia, people over 25 years of age are 

unable to work from a week a year for a third of the world’s 

population [12,14], over 40 years old - two thirds, and the 

therapy of such a contingent of patients reaches 80% of the 

health care costs in developed countries, more than 70% of 

them are due to back pain [14]. 

Often, episodes of dorsalgia are nonspecific, predominant 

in the cervical and lumbosacral regions, and adequate 

therapy normalizes the condition in 4 weeks in 90% of 

patients [16]. However, in some patients, the pain syndrome 

persists for a long time, leading to disability [4.33-40,13]. A 

short-term episode of dorsalgia in every fourth patient leads 

to chronic pain, causing long-term disability [1,5]. 
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More than half of patients with cervical dorsalgia state a 

decrease in the strength of the pain syndrome after 7 days,  

40% note a significant improvement after 2 months, about  

10% of patients state pain within six months, 70–90% of 

patients note recurrences of episodes of neck pain after some 

time [11,15]. 

Dorsalgia often occurs at the age of 20-50 years, the 

maximum pain syndrome occurs at the age of 50-64 years; at 

the age of 20-64, 24% of men and 32% of women state neck 

pain or back pain [8,9]. The most interesting thing is that 

12–26% of children and adolescents also state the presence 

of neck pain or back pain [10,14]. 

In the treatment of chronic dorsalgia, a maximally 

differentiated personalized approach to each patient is 

required due to the lack of universal effective methods of 

therapy [14]. Thus, non-steroidal anti-inflammatory drugs 

(NSAID), muscle relaxants, blockades for the relief of acute 

pain in chronic dorsalgia are practically ineffective and are 

used exclusively for exacerbations [3.46-50]. 

In the literature, there are isolated reports on the method  

of treating myofascial pain syndrome (MFPS) by SWT and 

indicate a high efficiency of SWT treatment, all authors  

state the absence of complications and a significant reduction   

in the frequency of recurrence [6.1290-1294,7.35-44,9,10, 

12]. 

All this leads to the idea of the possibility, effectiveness 

and high prospects of using SWT in the complex therapy of 

MFPS, especially in case of muscle overload against the 

background of degenerative diseases of the spine. 

Purpose of the study: To study the clinical efficacy of 

SWT and vitamin D in the treatment of non-inflammatory 

dorsalgia. 

Materials and methods of research: The study was 

based on examination data of 311 patients with dorsalgia 

without inflammatory genesis of dorsalgia, including 162 
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patients with neck pain (NP) and 149 patients with back pain 

(BP), aged 21-66 years (36.2±6.7 years). 
We conducted a comprehensive clinical and neurological 

examination with active identification of complaints and 

anamnesis, applied research scales: Visual Analogue Pain 

Scale (VAPS), Muscle Syndrome Index (MIS), Hospital 

Anxiety and Depression Scale HADS, Vernon and Major 

test. Radiological research methods were also used - CT and 

MRI. 

All patients received treatment in a physiotherapy private 

clinic for at least 10 days. 

Patients were divided into subgroups depending on the 

treatment regimen: 

Group 1A - differentiated therapy of dorsalgia without 

inflammatory genesis with the appointment of SWT - 112 

patients (57 - NP and 55 - BP); 

Group 1B - differentiated therapy of dorsalgia without 

inflammatory genesis without the inclusion of SWT - 105 

patients (51 - NP and 54 - BP). 

Group 1B - differentiated therapy of dorsalgia without 

inflammatory genesis with the appointment of SWT and 

vitamin D in therapeutic (10000 IU x 1 time in the morning 

after meals for 1-3 months) and prophylactic doses (4000 IU 

x 1 time in the morning after meals for 1-3 months) - 94 

patients (54 - NP and 40 - BP). 

The effectiveness of treatment was assessed before the 

start of treatment, after 3 months, 6 months and a year from 

the start of treatment (12 months). A decrease in pain 

intensity by 10-20% was considered minimally significant, 

30% - clinically significant, and more than 50% - a 

significant improvement [2.73-78,8]. 

Results of the study: the intensity of pain at baseline and 

after complex therapy after 3 and 12 months according to the 

VAS scale is shown in Table 1. 

As can be seen from the table in group 1A with NP and BP, 

the initial average values were 8.5±1.3 and 9.8±1.5 points, 

we noted a significant decrease in VAS scores already on  

the 14th day of treatment, after 3 months and For 12 months, 

the positive effect persisted, which was confirmed by a 

persistent decrease in mean scores (2.7±0.5 and 3.3±0.4 

points, respectively). 

In group 1B, among patients with NP and BP, regression 

of the pain symptom was observed during the first 14 days of 

treatment (5.6±1.1 vs. 7.0±1.3 points; P<0.01), while in the 

long-term period after 3 months and 12 months there is an 

increase in the average scores on the VAS scale (7.1±1.2; 

7.2±1.5 and 7.4±1.2 and 7.9±1.6 points). 

In group 1 patients with NP and BP, after 14 days of 

treatment, there was an almost 2-fold decrease in the mean 

VAS scores (8.4±1.4 and 9.3±1.6 versus 5.5±1.3 and 4, 

1±1.2 points; P<0.05), in the long-term period after 3 and 12 

months, pain relief was observed in all patients, while the 

average scores significantly decreased in relation to the 

initial data (2.2±0.6 and 2.7±0.6 points versus 1.5±0.4 and 

1.04±0.2 points; P<0.001). The study of the long-term period 

showed stable positive dynamics among patients with NP 

and BP when SWT and vitamin D were prescribed in the 

complex therapy. 

Table 1.  Dynamics of VAS parameters during the treatment among patients with dorsalgia without an inflammatory component 

Indicators (points) 

Groups (n=311) 

1A (n=112) 1B (n=105) 1V (n=94) 

NP (n=57) BP (n=55) NP (n=51) BP (n=54) NP (n=54) BP (n=40) 

n % n % n % n % n % n % 

Exodus 8,5±1,3 9,8±1,5 8,1±1,2 9,1±1,5 8,4±1,4 9,3±1,6 

up to 5 12 21,1 15 27,3 12 23,5 15 27,8 13 24,1 5 12,5 

6-8 24 42,1 21 38,2 24 47,1 25 46,3 23 42,6 20 50,0 

9-10 21 36,8 19 34,5 15 29,4 14 25,9 18 33,3 15 37,5 

After 14 days 5,3±1,1* 6,1±1,2* 5,6±1,1*^ 7,0±1,3*^ 5,5±1,3* 4,1±1,2** 

up to 5 42 73,7 39 70,9 31 60,8 13 24,1 38 70,4 39 97,5 

6-8 15 26,3 16 29,1 18 35,3 24 44,4 16 29,6 1 2,5 

9-10 0 0,0 0 0,0 2 3,9 17 31,5 0 0,0 0 0,0 

After 3 months 5,1±1,2** 4,4±0,8** 7,1±1,2^ 7,2±1,5^ 2,2±0,6***^ 2,7±0,6***^ 

up to 5 38 66,7 49 89,1 35 68,6 21 38,9 54 100,0 40 100,0 

6-8 19 33,3 6 10,9 12 23,5 15 27,8 0 0,0 0 0,0 

9-10 0 0,0 
 

0,0 4 7,8 18 33,3 0 0,0 0 0,0 

After 12 months 2,7±0,5*** 3,3±0,4*** 7,4±1,2^ 7,9±1,6 1,5±0,4***^ 1,4±0,2***^ 

up to 5 35 61,4 41 74,5 18 35,3 18 33,3 44 81,5 38 95,0 

6-8 22 38,6 14 25,5 22 43,1 24 44,4 10 18,5 2 5,0 

9-10 0 0,0 0 0,0 11 21,6 12 22,2 0 0,0 0 0,0 

Note: * - reliability of data in relation to the original data (*-P<0.05; **-P<0.01; *** - P<0.001);  

^ - reliability of data in relation to the data of group 1B (^Р<0.05; ^^Р<0.01; ^^^ - Р<0.001) 
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The most pronounced relief of the muscular-tonic 

syndrome was observed in group 1B in patients with NP and 

BP, i.e. in patients in whose complex of treatment SVT and 

vitamin D were prescribed. In the analysis of the initial 

indicators, MIS in group 1A, both with NP and BP, 

corresponded to the III degree of severity, while after the 

treatment of the I degree (mild) (Table 2). 

Mean values on the MIS scale on day 14 in group 1A in 

patients with NP significantly decreased (12.3±0.12 versus 

8.6±0.15 points). In the long-term period, symptom relief in 

this group reached 3.3±0.11 points. 

With BP in group 1A, the average MIS score after 14 days 

of treatment was 8.4±1.4 points, which is significantly lower 

than the initial data. After 3 and 12 months, there is a stable 

relief of the muscular-tonic syndrome (5.2±1.2 and 4.1±0.12 

versus 12.1±1.2 points; P<0.05). 

In group 1B, in patients with NP, positive dynamics of 

MIS indicators was noted on day 14, in the long-term period, 

the average MIS indicators increased and most patients 

reached the initial data or higher. Among patients with BP in 

group 1B, there is a similar picture. The data obtained in  

the 1B group indicate that the relief of the muscular-tonic 

syndrome is unstable and in the long-term period, the 

majority of patients experience repeated cases of the disease. 

In group 1C, the most pronounced positive dynamics of 

relief of the muscular-tonic syndrome was registered with 

the preservation of a stable effect in the long-term period 

compared with the indicators of groups 1A and 1B. So, 14 

days after treatment, there was an almost 2-fold decrease in 

the average scores (P<0.05) according to MIS, while after   

3 months, a decrease in the average scores was noted by   

2.4 times (P<0.05), and after 12 months 3.9 times (P<0.01)  

in relation to the original data. The study of the long-term 

period showed a stable positive trend among patients with 

BP when prescribing SWT and vitamin D in the complex 

therapy. 

The average sum of pain self-assessment scores among 

patients with NP in the course of follow-up varied from 

23.1±1.9 to 5.1±0.4 points in group 1A, from 22.6±1.6 to 

18.2±1, 5 points - in group 1B and from 23.5±1.9 to 3.1±0.3 

points in group 1C, which reliably indicated a decrease in  

the quality of life of patients with NP and corresponded    

to moderate disability at the beginning of treatment in all 

groups and a small limitation in 1A and 1B groups after 

treatment in the long-term period (p<0.05). A more detailed 

analysis is presented in fig. 1. 

As can be seen from the diagram, the improvement in the 

quality of life of patients is most pronounced in group 1B, in 

these patients with NP in the long-term period there were no 

movement restrictions, which indicates the expediency of 

prescribing SWT and vitamin D in the complex treatment of 

patients with NP of inflammatory origin. 

Recovery of functioning according to Roland-Morris in 

patients with BP is presented in Table 3. 

 

Table 2.  Dynamics of MIS indicators during treatment in patients with dorsalgia without an inflammatory component 

Indicators (points) 

Groups (n=311) 

1А (n=112) 1B (n=105) 1V (n=94) 

NP (n=57) BP (n=55) NP (n=51) BP (n=54) NP (n=54) BP (n=40) 

n % n % n % N % n % N % 

Exodus 12,3±0,11 12,1±1,2 12,3±0,11 11,9±1,4 12,9±1,2 12,1±0,4 

1-8 points 11 19,3 10 18,2 10 19,6 10 18,5 10 18,5 5 12,5 

8-15 points 31 54,4 29 52,7 29 56,9 28 51,9 31 57,4 22 55,0 

over 15 points 15 26,3 16 29,1 12 23,5 16 29,6 13 24,1 13 32,5 

After 14 days 8,6±0,15^* 8,4±1,4^ 8,9±0,12 9,1±0,11* 8,1±0,31* 6,5±1,2 

1-8 points 38 66,7 38 69,1 31 60,8 27 50,0 44 81,5 37 92,5 

8-15 points 9 15,8 10 18,2 15 29,4 18 33,3 10 18,5 3 7,5 

over 15 points 10 17,5 7 12,7 5 9,8 9 16,7 0 0,0 0 0,0 

After 3 months 5,4±0,11* 5,2±1,2* 7,8±1,4 9,1±1,4^ 5,5±0,17** 4,6±1,3** 

1-8 points 40 70,2 41 74,5 11 21,6 17 31,5 45 83,3 39 97,5 

8-15 points 12 21,1 8 14,5 25 49,0 24 44,4 9 16,7 1 2,5 

over 15 points 5 8,8 6 10,9 15 29,4 13 24,1 0 0,0 0 0,0 

After 12 months 3,3±0,11**^ 4,1±0,12** 9,4±0,12^ 9,9±1,2* 2,5±0,2** 3,1±0,14** 

1-8 points 38 66,7 38 69,1 8 15,7 12 22,2 49 90,7 37 92,5 

8-15 points 12 21,1 9 16,4 26 51,0 28 51,9 3 5,6 2 5,0 

over 15 points 7 12,3 8 14,5 17 33,3 14 25,9 2 3,7 1 2,5 

Note: * - reliability of data in relation to the original data (*-P<0.05; **-P<0.01; *** - P<0.001);  

^ - reliability of data in relation to the data of group 1B (^Р<0.05; ^^Р<0.01; ^^^ - Р<0.001) 
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Table 3.  Restoration of functioning according to Roland-Morris in patients with BP (M±m) 

Survey group 
Score 

Initially 14 days % difference 3 months % difference 12 months % difference 

1А (n=55) 11,4±0,5 7,3±0,6 35,4% 5,5±0,4 51,8% 6,2±0,2 46,9% 

1B (n=54) 11,6±0,6 8,1±0,5 28,3% 9,1±0,5 21,5% 10,1±0,5 12,9% 

1V (n=40) 10,7±0,3 5,2±0,4 48,6% 3,6±0,4 66,4% 4,2±0,4 60,7% 

 
Figure 1.  The degree of disability according to the test of Vernon and Major in patients with cervical dorsalgia without an inflammatory component 

(n=162) 

Exacerbation was resolved within 2 weeks in group 1A by 

35.4%, in group 1B by 28.3%, in group 1C by 48.6%, which 

confirms the significant analgesic effect of SWT and vitamin 

D in early use. In the 1B group, the restoration of functioning 

was stated to be the worst relative to the 1A and 1C groups. 

The main goal of therapy was to improve the quality    

of life (QOL) of patients using medication and 

non-pharmacological methods while monitoring the 

condition using the modified Oswestry questionnaire  

(Table 4). 

Table 4.  Quality of life in patients with BP according to the Oswestry 
questionnaire (M±SD) 

Observation 

period 

Survey group 

1А (n=55) 1B (n=54) 1V (n=40) 

Initially 31,9±3,3 33,9±3,4 27,9±2,2 

14 days 25,6±2, 3 27,7±3,1 25,3±2,3 

3 months 22,5±2, 3** 22,9±1,6" 22,8±2,4 

12 months 21,5±1,8** 27,6±3,1 19,9±2,2**,* 

Note - **P<0.05 - differences are statistically significant compared to baseline 

values; *Р<0.05 - differences are statistically significant compared to group 1B 

In patients of groups 1A and 1B, an improvement in QOL 

was recorded throughout the duration of the study with a 

predominance of progressively milder forms of functioning 

disorders with a simultaneous statistically significant 

decrease in the intensity of disorders. However, after 3 

months and 1 year in group 1B, a general deterioration in 

QOL and an increase in the total scores according to the 

Oswestry questionnaire were again recorded, in contrast to 

groups 1A and 1C, and the maximum QOL after 1 year was 

recorded in group 1B: 22.8±2.4 and 19.9±2.2%, respectively, 

which indicates a positive effect of the administration of 

SWT and vitamin D during the first exacerbation in the 

long-term period of the disease. 

In the dynamics of observation, in most cases in the 

long-term period after 3 and 12 months of observation, 

patients noted minimal impairment of life (92.5%, 

respectively). The number of patients with moderate 

disability slightly increased in relation to the 14th day after 

treatment. In the dynamics of observation in patients of this 

group, according to the questionnaire, a disabling quality of 

life was not established, i.e. lower back pain worsening all 

aspects of the patient's life, however, before treatment it was 

noted in 12.5% of patients. 

At a further stage, we evaluated the data on the scale of the 

overall clinical impression - improvement (CGI-I), we 

assessed the condition of patients with NP and BP to what 

extent it improved or worsened compared to the initial state 

at the beginning of treatment. 

In group 1B of patients with BP, 14 days after treatment, 

20.4% had a “very strong improvement” and “significant 

improvement” - 48.1%, “minimal improvement” was noted 

by 14.8%, no change - 16.7%. In the follow-up dynamics 

after 3 months, when surveying patients with BP, the 

improvement indicators decrease, and in 9.3% of cases there 

is a deterioration in the condition, after 12 months, 11.1% of 

patients with BP notice a deterioration in the condition, 

which is 2.5 times higher (Р< 0.05) previous subjective 

assessment of the condition. 
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Figure 2.  The number of repeated exacerbations in the examined patients 

In group 1B, when assessing a “strong improvement” in 

the condition after 14 days, 75.0% of patients with BP were 

noted, which is higher than group 1A by 4.1%, and 1B -   

by 54.6%. In the dynamics of observation in group 1B of 

patients with BP, a positive trend in the assessment of the 

overall clinical impression-improvement persists; at 3 and 12 

months of the dynamics of observation, deterioration was 

recorded in 6 patients. 

The maximum subjective satisfaction from the received 

therapy of patients with BP was statistically significantly 

(p<0.05) stated in group 1B before other groups: 2 weeks 

after the end of SWT procedures and vitamin D intake, all 

representatives of group 1B noted a significant improvement. 

In group 1A, there are significantly fewer such patients 

(p<0.05). And by the end of the study, the maximum 

subjective effectiveness of therapy in all representatives of 

groups 1B and 1A, and 15 (29.4%) patients of group 1B 

stated that there was no effect from the received treatment. 

Excellent efficiency in group 1A was achieved in 71.9%,   

in group 1B - in 77.8%, and in group 1B - in 17.6% (P<0.01). 

Thus, the maximum subjective efficacy of therapy was 

stated in patients who, along with standard pharmacotherapy, 

received SWT and vitamin D in therapeutic and prophylactic 

doses. 

The number of relapses per year is statistically 

significantly (p<0.05) less in group 1C with BP - 1.1 ± 0.06 

times, and with NP - 0.94 ± 0.05 times relative to groups 1A 

and 1B, which is clearly demonstrated in figure 2. 

Thus, after analyzing the effectiveness of SWT and 

vitamin D in the complex treatment of patients with 

dorsalgia, we came to the conclusion that the use of SWT is 

safe and effective, has an analgesic systemic effect: own 

analgesic effect, decongestant, anti-inflammatory, reparative, 

antioxidant action, which normalizes local microcirculation. 

3. Сonclusions 

1.  Complex therapy with the inclusion of SWT and 

vitamin D significantly increases the effectiveness of 

therapy in patients with NP and BP and minimizes the 

risks of chronic disease. 

2.  The maximum subjective satisfaction from the therapy 

received by patients with dorsalgia who received 

along with standard pharmacotherapy received SWT 

and vitamin D in therapeutic and prophylactic doses. 
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