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According to the WHO, degenerative-dystrophic diseases in the spinal column occur in 80% of overall popula-

tion and account for up to 90% of all the chronic diseases cases. Data and methods. To assess prevalence of degenera-
tive-dystrophic diseases in the spinal column among people living in Saint Petersburg, we performed screening tests 
on 5,797 people  (their average age was 56.52 ± 18.39; body mass index was 26.78 ± 15.42 kg/m2; spine length was 
443.30 ± 39.85 mm). Men accounted for 25.6% among the examined people (n=1,482); women, for 74.4% (n=4,315). 
All the participants underwent a complex examination; they were questioned (we applied a specially designed ques-
tionnaire made up of 124 questions); their spinal columns (3 sections in them) were x-rayed; we also accomplished 
computer optical topography with "DIERS Formetric 4D" device (Germany); the last stage was a consultation by a 
neurologist.  

The prevalence of degenerative-dystrophic diseases in the spinal column amounts to 71.5% among people living in 
Saint Petersburg. We detected functional disorders in the spinal column in all the examined patients. Degenerative-
dystrophic diseases in the spinal column can progress not only due to functional disorders in it but also under influence ex-
erted by social and economic factors such as social status (b=0.43; р<0.01), age (b=0.18; р<0.01), occupational peculiari-
ties (b=0.17; р<0.01), limited financial opportunities to preserve health (b=0,15; р<0,01). Personal and behavioral factors 
also exert their impacts on risks of degenerative-dystrophic diseases; such factors are rare appeal for medical aid (b=0.18; 
р<0.01), poor literacy of the population (b=0,17; р<0,01), self-treatment (b=0.14; р<0.01).  Poor quality of medical health 
also causes elevated risks of degenerative-dystrophic diseases (b=0.18; р<0.01).  

Most risk factors that influence development and progression of degenerative-dystrophic diseases in the spinal 
column are manageable (behavioral-personal factors, socioeconomic factors, quality and availability of medical aid). 
Timely examination, treatment, and rehabilitation of patients suffering from degenerative-dystrophic diseases are im-
portant spheres where quality and availability of primary medical and sanitary care can be improved. 

Key words: prevalence of degenerative-dystrophic diseases in the spinal column, risk factors, osteochondrosis risk, 
age-related changes in the spinal column. 
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Introduction. According to the WHO, 
degenerative and dystrophic spine diseases 
(DDSD) occur in 80% population and ac-
count for up to 90% of all the chronic dis-
eases [1, 2, 3, 4, 5]. Screening x-ray exami-
nations reveal that the first signs of DDSD, 
namely a decrease in intervertebral spaces, 
occur as early as at the age of 6; and when a 
person is 12 he or she already has sub-
chondral bone sclerosis  [6]. Each fifth per-
son in the world who is older than 30 suffers 
from DDSD [1, 7]. Pathologies in the mus-
culoskeletal system occupy the first place in 
the overall morbidity structure among people 
who are older than 50 [8, 9]. Some data im-
ply that DDSD prevalence and disorders in 
the spinal column functioning amount to 122 
per 1,000 adults. And at the same time 80-
100% people occasionally suffer from 
spondylogenic pains in the spine [10, 11], 
but only about 40% of them apply for medi-
cal aid [12]. DDSD with spondylogenic pain 
syndrome as a reason to visit a doctor occu-
pies the second place after respiratory dis-
eases and it holds the third place among rea-
sons for admission to hospital [13, 14, 15, 
16]. A number of such admissions due to 
spondylogenic pain syndrome has been 
growing over the recent years [17]. About 
10% of all the patients suffering from DDSD 
become disabled, and the figure is substan-
tially higher among patients who have un-
dergone a surgery and it reaches 70.3% [18]. 
Therefore, DDSD prevalence can be consid-
ered a pandemic and it is a grave medical 
and socioeconomic problem in the developed 
countries [2, 19]. But still, timely detection, 
treatment, and rehabilitation is extremely 
important for improving life quality and 
medical and social forecasts for patients suf-
fering from DDSD. 

Our research goal was to examine 
prevalence and risk factors that cause degen-
erative and dystrophic spine diseases (DDSD) 
in people living in Saint Petersburg as per re-
sults of a complex screening examination. 

Data and methods. To assess DDSD 
prevalence among people living in Saint Pe-

tersburg, we performed a screening examina-
tion of 5,797 people (their average age was 
equal to 56.52±18.39; body mass index was 
26.78±15.42 kg/m2; spine length was 443.30± 
±39.85 mm). 25.6% of the examined people 
were males (n=1,482), and 74.4% females 
(n=4,315). People were chosen for examina-
tion via a simple random sampling among 
people who lived on a territory where medi-
cal services were provided by a municipal 
polyclinic. There was an age-related crite-
rion for people to be included into the sam-
pling as they had to be 18 years old or older. 
Anyone who refused to take part in the ex-
amination was not included into the sam-
pling. 

All the participants underwent a complex 
examination: they were questioned (we ap-
plied a specially designed questionnaire that 
contained 124 questions); their spinal col-
umns (all three sections) were x-rayed; we 
performed computer optical topography with 
"DIERS Formetric 4D" device (Germany) as 
per a conventional procedure [20, 21]; all the 
people included in the sampling were exam-
ined by a neurologist. Computer optical to-
pography allowed to assess biomechanics of 
the spinal column and pelvis as per the fol-
lowing parameters: spine length in mm  
(С7-DMmm), spine curve in degrees (С7-DM °), 
vertical deviation in mm (VP-DMmm), pelvis 
tilt in degrees (DL-DR °), pelvis tilt in mm 
(DL-DRmm), pelvis rotation in degrees  
(DL-DR °), pelvis curve in degrees, kyphosis 
angle in degrees (ICT-ITL °), lumbar lordosis 
angle in degrees (ITL-ILS °), rotation of sur-
face in degrees (RMS °), lateral deviation in 
mm (VPDMmm). 

All the obtained data were statistically 
analyzed with "Statistica 10.0" applied soft-
ware package. Statistical data are given as a 
simple mean and standard deviation   (M±σ) 
or a percent (%). When qualitative signs were 
compared, we calculated χ2 criterion. We also 
performed multiple regression with stepwise 
elimination and determination of regression 
quotient b. Discrepancies were considered to 
be statistically significant at р<0.05. 
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Results. X-ray revealed DDSD signs in 
71.5% of the examined people. 15.4% of 
them suffered from pains in the thoracic 
spine when they were examined; 14.7%, 
from pains in the cervical spine; and 41.3%, 
from pains in the lumbar spine (Figure  1).  

 

 
Figure 1. DDSD prevalence among people 
 living in Saint Petersburg as per screening 

examination data 

Computer optical topography revealed 
that 100% examined people had functional 
disorders in the spinal column. As we can see 
from the data presented in Table 1, such func-
tional disorder as a change in lumbar lordosis 
angle was the most frequent (81.2%), values 

of the parameter being either higher than the 
reference one (50.3%) or lower than it 
(30.9%). Besides, the examination revealed 
such functional disorders in the spinal column 
as deviations from the standard spine curve 
(75.0%) and kyphosis angle (67.9%). 

Regression analysis revealed that signs 
of spondylogenic pain syndrome occurred 
not only under influence exerted by func-
tional state of the spine (spine length, ky-
phosis angle, spine curve, rotation of sur-
face, lordosis angle, and pelvis curve) but 
also by biological factors. Thus, data pre-
sented in Table 2 indicate that spondy-
logenic pain syndrome can occur due to 
constitutive peculiarities of a patient (body 
mass index (b=0.09; р<0.05) and age 
(b=0.04; р<0.05). In particular, patients 
who didn't have any pain syndrome turned 
out to be younger (51.67±18.92 and 
55.28±17.28; р<0.01) and had lower body 
mass index (25.74±13.11 and 26.79±7.04; 
р<0.01) than those who complained of a 
chronic pain syndrome.  

Regression analysis allowed to spot out 
basic DDSD-associated factors. They are all 
stratified into three categories: 1) socioeco-
nomic factors (social status, age, limited fi-
nancial means to preserve health etc.);

T a b l e  1  
Prevalence of functional disorders in the spinal column as per results obtained vi screening 

computer optical topography 

No functional  
disorders 

Functional disorders  
are detected Parameters 

%  Abs. %  Abs. 
χ2 р 

Spine curve in degrees (С7-DM °) 25.0% 1,449 75.0 4,348 50.0 <0.01 
Vertical deviation in mm (VP-DMmm) 51.4% 2,979 48.6% 2,818 0.18 >0.05 
Pelvis tilt in degrees (DL-DR °) 95.0% 5,509 5.0% 288 162.0 <0.01 
Pelvis tilt in mm (DL-DRmm) 54.3% 3,150 45.7% 2,647 1.28 >0.05 
Pelvis rotation in degrees (DL-DR °) 52.9% 3,066 47.1% 2,731 0.72 >0.05 
Pelvis curve in degrees  50.4% 2,922 49.6% 2,875 0.02 >0.05 
Kyphosis angle in degrees (ICT-ITL °) 32.1% 1,861 67.9% 3,936 24.5 <0.01 
Lumbar lordosis angle in degrees 
(ITL-ILS °) 18.8% 1,087 81.2% 4,710 79.4 <0.01 

Rotation of surface in degrees (RMS °) 57.9% 3,359 42.1% 5,326 4.5 <0.05 
Lateral deviation in degrees (VPDMmm) 85.2% 4,937 14.8% 860 100.83 <0.01 
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T a b l e  2  
Functional changes in the spine that are associated with a risk of DDSD  

occurrence and development and spondylogenic pain syndrome  
(multiple regression with stepwise elimination) 

Risk factor associated with pain syndrome  
occurrence 

Regression  
quotient b 

Standard  
error m p 

Kyphosis angle in degrees (ICT-ITL °) 0.14 0.02 <0.001 
Spine curve in degrees (С7-DM °) 0.12 0.02 <0.01 
Body mass index (kg/m2) 0.09 0.01 <0.01 
Spine length in mm (С7-DMmm) 0.06 0.02 <0.01 
Rotation of surface in degrees (RMS °) 0.05 0.02 <0.01 
Lordosis angle in degrees (ITL-ILS °) 0.05 0.02 <0.01 
Age (years) 0.04 0.02 <0.05 
Pelvis curve in degrees  0.04 0.02 <0.05 

 
2) behavioral factors and factors related to an 
individual life style (poor medical and pre-
ventive activity, self-treatment, occupational 
peculiarities, rare appeal for medical aid etc.); 
3) defects related to medical aid provision 
(poor quality of medical aid, absence of regu-
lar medical check-ups etc.) (Table 3). 

Socioeconomic risk factors that cause 
DDSD occurrence and development. Ac-
cording to our regression analysis results, 
this category includes the following risk fac-
tors: social status (b=0.43; р<0.001); age 
(b=0.18; р<0001); occupation (labor) (b=0.17; 
р<0.01); limited financial means to preserve 
health and to get access to physical and 
health-improving activities (b=0.15; р<0.05); 
limited access to medications, preventive 
and health-improving activities that are  
necessary to preserve and improve health 
(b=0.14; р<0.05). We analyzed impacts ex-
erted by a social status on DDSD occurrence 
frequency and revealed that employed peo-
ple tended to suffer from spondylogenic pain 
syndrome more frequently than unemployed 
people or students (56.5% and 41.2%; 2.3%; 
χ2=10.2; р<0.01). We detected that most ex-
amined patients had occupations that in-
volved intellectual labor (79.6%); those re-
lated to physical labor were much less fre-
quent (20.4%). And here we noted that 
people who dealt with intellectual labor 
tended to suffer from pains in the spine more 

frequently than those who dealt with physi-
cal labor (accordingly: 67.6% and 32.4%; 
χ2=24.5; р<0.001). Patients who dealt with 
predominantly intellectual labor and were 
employed in different spheres complained of 
spondylogenic pain syndrome with different 
frequency; we detected the following figures 
for different occupations: 27.0% for workers 
employed in education, medicine or people 
with creative labor; 20.3% for workers em-
ployed in retail and service sector; and 
20.3% for workers occupying managerial 
positions or employed in economic and finan-
cial sphere (χ2=12.2; р<0.001). We should 
also note that only 30.1% patients stated all 
medications were available to them and they 
actively used such medications to treat 
DDSD. Only 19.8% patients told they had 
sufficient financial means to get access to all 
necessary health-improving activity and 
DDSD treatment.  

Personal and behavioral risk factors that 
cause DDSD occurrence and development. 
According to our regression analysis results, 
this category includes the following risk fac-
tors: patients not attending preventive medical 
check-ups (b=0.20; р<0.01); rare appeal for 
medical aid (b=0.18; р<0.01); appeal for 
medical aid to a wrong specialist when health 
deteriorates (b=0.18; р<0.01); low literacy and 
absence of any knowledge on basic principles 
that explain how to treat and to prevent the
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T a b l e  3  

Basic risk factors that cause DDSD occurrence and development in people living  
in Saint Petersburg (multiple regression with stepwise elimination) 

Factors causing development of the disease Regression  
quotient b 

Standard  
error m p 

Socioeconomic risk factors 
Social status (students, employed, unemployed) 0.43 0.10 <0.001 
Age 0.18 0.06 <0.01 
Occupation and labor (physical or intellectual labor) 0.17 0.03 <0.01 
Limited financial means to preserve health and get access 
to medical and health-improving procedures that are nec-
essary to preserve and improve health 

0.15 0.05 <0.05 

Limited access to medications, preventive and health-
improving activities that are necessary to preserve and 
improve health 

0.14 0.06 <0.05 

Personal and behavioral risk factors 
Rare appeal for medical aid 0.18 0.06 <0.01 
A patient prefers to visit a wrong specialist when his or 
her health deteriorates 0.18 0.09 <0.01 

Low literacy and absence of any knowledge on basic prin-
ciples that explain how to treat and to prevent the disease 0.17 0.06 <0.01 

Proneness to self-treatment 0.14 0.08 <0.01 
Poor medical and preventive activity of patients  
(↓low compliance) 0.12 0.04 <0.01 

Quality and availability of medical aid as a risk factor 
Poor availability of primary healthcare  0.18 0.04 <0.001 
Patients not attending preventive medical check-ups 0.20 0.06 <0.01 
Poor quality of medical aid 0.17 0.04 <0.01 
Poor quality of medical and preventive consultations 0.15 0.09 <0.01 
Irregular interaction between a patient and a doctor  0.14 0.06 <0.05 
Rare prescription of medical, health-improving, 
and recovering procedures by doctors in a polyclinic 0.14 0.05 <0.05 

Absence of regular medical check-ups 0.11 0.09 <0.05 
 

disease (b=0.17; р<0.05); proneness to self-
treatment (b=0.14; р<0.01); poor medical and 
preventive activity of patients (b=0.12; 
р<0.01). In particular, only 30.5% patients 
suffering from spondylogenic pain syndrome 
knew what medications they had to take to 
prevent and treat DDSD. Only 3.1% patients 
had groups consultations on how to prevent 
DDSD; however, most questioned patients 
(84.0%) didn't think it was necessary. 

Quality and availability of medical aid as 
a risk factor that causes DDSD occurrence 
and development. According to our regression 

analysis results, this category includes the fol-
lowing risk factors: poor availability of pri-
mary healthcare (b=0.18; р<0.01); poor quality 
of preventive consultations (b=0.15; р<0.01); 
rare prescription of medical, health-improving, 
and recovering procedures by doctors in a 
polyclinic (b=0.14; р<0.05); rare and irregular 
interaction n between a doctor and a patient 
concerning the disease (b=0.14; р<0.05); ab-
sence of regular medical check-ups in case of 
DDSD (b=0.11; р<0.05).  

Discussion. Available literature data indi-
cate that in Russia there have been only few 
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sporadic examinations on DDSD prevalence 
among population groups different as per age 
and sex [15, 16]. Thus, there was a screening 
examination performed on 452 people, and its 
results revealed 56% DDSD prevalence among 
adult population [3]. But at the same time, our 
screening research performed on 5,797 people 
revealed that DDSD could occur in 71.5% 
people older than 18.  

There was an epidemiologic examina-
tion with more than 46,000 questioned par-
ticipants living in various European coun-
tries and Israel; its results revealed that 24% 
respondents complained of spine pains with 
different localization. 18% adults living in 
Europe and Israel had pains in their lumbar 
spine, and 8%, pains in their neck [22]. Epi-
demiologic research based on questioning 
was also performed in Russia (n=3,998); the 
results revealed high prevalence of spondy-
logenic pain syndrome (67.7%), including 
cases with temporary disability (36.7%) [23]. 
There is an opinion that DDSD usually don't 
have any symptoms or any other subjective 
signs, and they are most frequently diag-
nosed only due to x-ray examinations [24]. 
In our research functional disorders were di-
agnosed in 100% participants (n=5,797), and 
spondylogenic pain syndrome with variable 
intensity occurred in 71.5% examined pa-
tients. High prevalence of spondylogenic 
pain syndrome was also detected in other 
research [12, 25]. According to the obtained 
data, pains in lumbar spine occurred most 
frequently (41.3%) and it was well in line 
with data obtained in other research [26]. 
Spondylogenic pain syndrome turned out to 
more frequently occur in employed patients 
and it was not so frequent in unemployed 
ones and students (56.5% and 41.2%; 2.3%; 
χ2=10.2; р<0.01). Other research also re-
vealed that pains in the spine more fre-
quently occurred among employable people 
and it proved the issue was medically and 
socially significant [22]. Our research re-
vealed that people occupied with intellectual 
labor complained of pains in the spine most 
frequently (79.6%). On the contrary, other 

research indicated that DDSD and spondy-
logenic pain syndrome more frequently oc-
curred in people occupied with physical la-
bor [27]. 

The research detected primary factors 
that influenced DDSD occurrence and devel-
opment; these factors were divided into  
1) socioeconomic ones (social status, age, 
limited financial means to preserve health 
etc.); 2) behavioral factors and lifestyle-
related factors (low medical and preventive 
activity, self-treatment, occupational peculi-
arities, rare appeal for medical aid, etc.); 3) 
factors related to poor quality and availabil-
ity of medical aid (primary healthcare not 
being available, poor quality of preventive 
consulting provided for patients, absence of 
regular medical check-ups etc.). Most these 
factors are quite manageable; for example, 
proneness to self-treatment, rare appeal for 
medical aid, low literacy of population as 
regards the disease treatment and prevention, 
high body mass index, poor quality of medi-
cal aid, etc. There is other research that also 
revealed poor quality of medical aid pro-
vided for patients with DDSD. In particular, 
results obtained during research on medical 
aid quality revealed that it was proper only 
in 14% cases when patients with DDSD were 
treated. And most errors made by doctors 
were caused by non-optimal use of public 
healthcare resources when a disease was di-
agnosed; due to it, further errors occurred in 
the process of treating a patient [28]. And at 
the same time, timely examination and re-
covery therapy make for efficient treatment 
of spondylogenic pain syndrome as well as 
for significantly improved functional state of 
the spinal column in patients suffering from 
DDSD [1].  

Vertebral pathology has its peculiarities 
and one of them is that doctors with variable 
specializations participate in its treatment, 
namely neurologists, physical therapists, 
therapists, rheumatologists, reflex therapists, 
manual therapists, homeopaths, and anesthe-
siologists [29]. Our research revealed that 
DDSD development is often influenced by 
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patients appealing for medical aid to a wrong 
specialist (b=0.18; р<0.05) thus putting them-
selves at risk that qualified medical aid would 
not be provided for them in due time.  

Given the fact that socioeconomic situa-
tion in the society is improving gradually, 
activities aimed at providing social support 
for citizens are being enhanced and public 
healthcare is granted more financial re-
sources, we can also consider such factors as 
limited financial means to preserve health 
and get access to medical and health-impro-
ving procedures (b=0.14; р<0.05); and lim-
ited access to medications necessary for 
DDSD treatment (b=0.14; р<0.05) to be quite 
manageable. Consequently, only age (b=0.18; 
р<0.05) can be considered unmanageable 
among all the analyzed risk factors that 
cause DDSD occurrence and development. 
Large multi-centered foreign research also 
revealed that age was a significant risk factor 
that caused DDSD development [2, 30]. 
Therefore, if we want to eliminate high mor-
bidity with DDSD, we need a complex ap-
proach that involves socioeconomic growth, 
better quality and availability of medical aid, 
changes in ordinary lifestyle, and adjustment 
of manageable risk factors at individual 
level. Analysis of DDSD and spondylogenic 
pain syndrome prevalence among people liv-
ing in Saint Petersburg allowed us to esti-
mate how significant the problem was; the 
data which we obtained in our research can 
be applied for determining population de-
mand for medical rehabilitation. 

Conclusions 
1. According to the results obtained in the 

screening examination, DDSD prevalence 
amounts to 71.5% among people living in 
Saint Petersburg. All the examined patients 
have functional disorders in the spinal column, 
the most frequent ones being lumbar lordotic 

 
 
 
 

angle (81.2%), spine curve angle (75.0%), and 
kyphosis angle (67.9%) deviating from the 
physiological standard. 

2. Patients suffering from DDSD most 
frequently complain of pains in the lumbar 
spine (41.3%); pains in the thoracic spine 
(15.4%), and the cervical spine (14.7%) are 
less frequent. When spondylogenic pain syn-
drome occurs in a patient with DDSD, it can 
be related not only to functional disorders in 
the spinal column, but also to influences ex-
erted by certain biological factors (age or 
high body mass index).  

3. Occupational peculiarities also produce 
their effects on DDSD and spondylogenic pain 
syndrome (b=0.17; р<0.01). In particular, this 
pathology more frequently occurs in people 
who are predominantly occupied with intellec-
tual labor, and not with physical one (67.6% 
and 32.4%; χ2=24.5; р<0.001). DDSD and 
spondylogenic pain syndrome are more fre-
quently detected in people employed in educa-
tion and medicine, or people with creative oc-
cupations; they are less frequently detected in 
people employed in retail or service sector as 
well as in workers who occupy managerial po-
sitions or are employed in the sphere of eco-
nomics and finance (χ2=12.2; р<0.001). 

4. Most risk factors that influence 
DDSD occurrence and development are quite 
manageable: such factors are socioeconomic 
ones; personal and behavioral factors; qual-
ity and availability of medical aid. Timely 
examination, treatment and rehabilitation of 
patients with DDSD is a significant compo-
nent in improving quality and availability of 
primary healthcare. 
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