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Background

Intervertebral disc disease refers to a set of structural chang-
es resulting from the disruption of the integrity of elements 
that form the intervertebral disc and the vertebral canal [1]. 
The term “intervertebral disc disease” covers various types and 
degrees of disc disorders leading to nucleus pulposus hernia-
tion [1,2]. The degenerative process occurring in nucleus pulp-
osus commences with damage to the fibrous ring of an inter-
vertebral disc [3]. The development of degenerative changes 
involves, among other things, a destabilization stage featuring 
pathological intersegmental mobility and symptoms of verte-
bra strain. This often coincides with intervertebral disc herni-
ation, as well as nerve root and spinal cord complications [4]. 
Disc degeneration is thus an agent of degenerative disc dis-
ease, which occurs most frequently as discopathy [5].

The results of analysis of epidemiological studies indicate that 
between 45% and 85% of the general population tend to expe-
rience back pain at some point in life; 35–40% of people com-
plain of having pain once a month, while 15–30% tend to ex-
perience it on an everyday basis [6,7]. In 10–20% of cases, the 
symptoms of intervertebral disc disorder are abrupt and occur 
without any apparent cause, and 50–60% of instances are re-
lated to physical exercise or lifting heavy objects. In 30–40% 
of cases, the disorder develops slowly and is preceded by mild 
back pain, which may intensify in the course of daily activities 
and work, and gradually leads to deterioration of the patient’s 
condition [2,8,9]. If untreated, pain may render basic every-
day activities, such as dressing or washing oneself and fulfill-
ing physiological needs, increasingly difficult, thus leading to a 
marked decrease in the quality of life. It is estimated that the 
pain resulting from disc disorders constitute the main cause 
of physical impairment in patients under the age of 45 [10]. 
There is increasing evidence that socio-psychological factors ex-
ert marked influence on the prognoses regarding the results of 
treatment, especially when the treatment is oriented towards 
reducing pain [11].

An intervertebral disc disorder is an often cause of back pain 
(in 60–90% of cases). The pain is considered to be a particu-
larly severe health problem due its common occurrence and 
chronic nature. Pain may be caused not only by a degenerated 
intervertebral disc, but also degenerated zygapophysial joint 
or nerve root compression arising from a protruding interver-
tebral disc or osteophytes. In practice, there are 2 groups of 
patients with the same disorder (degeneration of a disc), but 
showing different symptoms (neck/back pain vs. root pain), 
and it is unclear why certain degenerated intervertebral discs 
are prone to herniate and cause limb pain, while others tend 
to cause local pain instead [12].

Treatment of degenerated intervertebral discs in the course of 
discopathy, which is believed to be the most frequent cause of 
back/neck and root pain, employs both conservative and sur-
gical approaches. Both therapeutic methods aim at easing the 
disc-root conflict; however, not all patients who undergo treat-
ment show permanent improvement; relapse of root pain syn-
dromes tends to occur after either of these 2 treatments, but 
it is less likely in the case of surgical removal of nucleus pulp-
osus herniation [13]. Nevertheless, conservative measures are 
considered essential: lifestyle change pharmacotherapy, phys-
ical therapy, and motor rehabilitation [14]. Surgical treatment 
in this case is part of an acknowledged course of action; nev-
ertheless, its efficacy tends to be regarded as controversial, as 
the procedure aims at minimizing the symptoms rather than 
the cause of pain [8]. It should be noted that while surgical 
treatment is regarded as a last resort, for a certain percent-
age of patients (about 15%) it is the only available effective 
method of treatment [15]. The main indications for surgical 
treatment include: lack of desired improvement after about 
6–7 weeks of conservative treatment, as well as nerve root 
compression in the vertebral canal, resulting in motor deficit.

New treatment methods are constantly being tested in rela-
tion to degenerative disc disease and it is difficult to indicate 
one that may be considered the best or most efficient. This 
is true for both conservative and surgical treatments. High 
hopes are held for gene therapy, using inhibitors of proin-
flammatory cytokines, as well as chondrocyte and cartilage-
bone fragments transplantation [4]. As far as neurosurgery is 
concerned, increasing attention is given to the potential use 
of low-invasive methods. While current strategies aim to re-
move the pain generator through surgery, emerging modali-
ties aim to reverse the degenerative cascade through the use 
of biologics and gene modification [9].

The paper aims to assess pain in patients who underwent a 
surgical operation for a degenerative disc disease in the course 
of discopathy, as well as to identify the determinants of this 
condition. The research problems were formulated into the 
following questions: 
1.	�In what way does surgical treatment affect the intensity of 

pain reported by patients with discopathy?
2.	�What is the influence of clinical factors (clinical diagnosis, 

intraoperative diagnosis, protrusion, past history of spinal 
operations) on the occurrence of pain in patients within a 
given period of time?

3.	�What is the influence of sociodemographic factors (sex, age, 
place of residence, education, occupational status, type of 
work) on the occurrence of pain in patients within a given 
period of time?

4.	�Which factors tend to have the strongest effect on a pa-
tient’s pain experience?
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Material and Methods

Study setting and design

The study was conducted at the Neurosurgery and 
Neurotraumatology Ward of University Hospital and involved 
patients diagnosed with degenerative disc disease in the course 
of discopathy in cervical or lumbosacral spine segment who had 
been found eligible for surgical treatment. The selected patients 
had to meet the following criteria: 1) diagnosis of degenerative 
disc disease in the course of discopathy in cervical or lumbosa-
cral spine; the diagnosis was made by 2 independent medical 
doctors (radiologist and neurosurgeon) based on clinical exam-
ination confirmed with MRI of a given spine segment; 2) past 
medical history of a single microdiscectomy procedure; 3) doc-
umented prior conservative treatment (pharmacotherapy, phys-
ical therapy); persistent root pain; and 4) lack of any compli-
cations in the postoperative period (disc space infection). The 
following criteria excluded patients from the study: 1) diagno-
sis of disc disease other than degenerative disc disease in the 
course discopathy of cervical or lumbosacral spine segment; 2) 
past medical history of more than 1 microdiscectomy procedure; 
3) postoperative disc space infection; and 4) having been dis-
charged from hospital before or after the 7th day after surgery.

To achieve our study objectives, we used a prospective study 
design with a 3-time assessment: The first assessment was 
conducted a day before the scheduled surgical procedure (187 
patients), the second was performed on the day of discharge 
from the ward (on the seventh day after the operation; 187 
patients), and the third 6 months after the operation (a survey 
sent via mail and filled in by the interviewees at home; 138 pa-
tients). Out of all surveys sent, 74% were returned completed. 
The result was deemed satisfactory and was considered suffi-
cient for a study in the field of health [16].

Instruments

The study utilized a standard measurement instrument – the 
Visual Analogue Scale (VAS) [17] – and the analysis of med-
ical records.

The VAS scale allows for a subjective assessment of patient 
pain. It is a 10-point scale from 0 to 10, where 0 means lack 
of pain and 10 means excruciating, agonizing pain. The study 
assessed the level of leg and back pain in patients suffering 
from discopathy L-S, as well as neck and upper-limbs pain in 
the case of discopathy in segment C.

Medical records (case records) served as a source of clinical and 
sociodemographic data. Clinical variables taken into consider-
ation included: diagnosis, direction of nucleus pulposus protru-
sion or disc prolapse, its extent (protrusion, prolapse, extrusion), 

level of operation, and the time between the first and the last 
pain sensation before the surgical procedure. The study also con-
sidered sociodemographic data, such as sex, age, place of resi-
dence, education, occupational status, and type and character of 
work. The above variables were analyzed with regard to the lev-
el of pain in the period preceding and following the procedure.

Ethical considerations

The study was approved by the Local Bioethics Commission. 
All the participants gave their informed consent in writing to 
take part in the study.

Statistical analysis

The statistical analysis of the results was carried out using the 
STATISTICA 9.0 suite. The variables were presented by means 
of descriptive statistics, such as arithmetic mean, standard 
deviation, and variation coefficient. The differences between 
individual measurements were estimated with non-paramet-
ric tests: Friedman ANOVA and Wilcoxon test. The differenc-
es between the groups were analyzed with the Kruskal-Wallis 
ANOVA test. The significance of factors was determined with 
a multiple regression model. Test values of p<0.05 were con-
sidered statistically significant.

Results

Demographic data

The study was conducted among 187 patients admitted for a 
degenerative disc disease in the course of discopathy. The aver-
age age was 44.3 years, with the youngest patient being 22 and 
the oldest 72. More than half of the interviewees – 54.5% – were 
women. There were 142 patients (75.53%) diagnosed with dis-
copathy of the lower region of the spine (lumbosacral, L-S), and 
the remaining 24.47% had discopathy of the upper segment (cer-
vical, C). The percentage of patients with primary or higher edu-
cation did not exceed 18% in either of the sex-related categories. 
Most (90%) of the respondents were professionally active and 
most (60.56%) had jobs involving physical labor. Patients living 
in larger cities were more likely to have sedentary jobs. Most of 
the patients participating in the study were diagnosed with left- 
or right-sided hernia. Over 70% of the interviewees had their 
L5–S1 segment operated on. During the procedures they were 
usually diagnosed with a protrusion. Detailed characteristics 
of patients participating in the study are presented in Table 1.

Duration of pain

Time was analyzed with respect to first and last sensation of 
back pain before the operation. The average period of time 
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from the first experience of symptoms was approximately 79 
months; the longest was 360 months and the shortest was 1 
month. The final exacerbation occurred on average 4 months 
before the procedure. The data are presented in Table 2.

Pain assessment in the study period

The results indicate a significantly higher level of pain in pa-
tients during the preoperative period (M=6.52) than after 7 
days or half a year from the surgical procedure. A statistically 
significant difference (H=141.46; p<0.001) was confirmed for 
the results of measurements taken before and after surgery. 

However, the analysis of measurement pairs did not indicate 
any significant differences in pain level between the second 
and third assessment (Z=1.13; p=0.258). The observed minor 
increase in pain level among patients during the third assess-
ment was considered statistically insignificant and may be at-
tributed to a lower number of interviewees. Furthermore, oth-
er factors may have distorted their perception of pain (e.g., 
time). This is also confirmed by the fact that the variation co-
efficient (V=74.80) was higher than in the second assessment 
(V=71.32), which demonstrates differences in patients’ sub-
jective pain perception. The data are presented in Table 2.

Sex

Education

Primary Vocational Secondary University degree Total

n % n % n % n % n %

Females 18 9.63 34 18.18 36 19.25 14 7.49 102 54.55

Males 15 8.02 33 17.65 24 12.83 13 6.95 85 45.45

Place of residence

Character of work

Sedentary Standing In motion Total

n % n % n % n %

Rural area 9 6.39 18 12.77 43 30.50 43 30.50

Urban area 40 28.37 36 25.53 98 69.5 98 69.5

Type of work

Occupational status

Student Professional work
Pension/ 

disability pension
Unemployed Total

n % n % n % n % n %

Physical 1 0.53 86 45.98 26 13.9 15 8.02 128 68.43

Clerical 1 0.53 41 21.92 10 5.34 7 3.74 59 32.06

Medical diagnosis

Protrusion – side

Right Left Center Total

n % n % n % n %

Discopathy L-S 60 31.91 74 39.36 8 4.26 142 75.93

Discopathy C 16 8.55 20 10.69 9 4.81 45 24.06

Table 1. Characteristics of the study population.

Time until the operation n Mean Min Max SD

From the first pain 187 78.4468 1.0000 360.0000 78.88584

From the last pain 187 4.3670 1.0000 36.0000 4.51005

Table 2. Duration of pain ailments.
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Pain and clinical factors

Among all the variables under analysis, only preoperative pain 
(first assessment) differed according to lateral location of a 
herniation protrusion. The difference between the patients 
with various locations of discopathy was 1.5 on the 10-point 
scale applied (Table 3) and was statistically significant (H=7.31; 
p=0.023). The highest level of pain (M=6.88), at a relatively 
high consistency among interviewees (SD=2.25), was observed 
in patients diagnosed with left-sided hernia. Patients with 
right-sided hernia reported slightly lower pain level (M=6.31) 
at a similar variability of results (SD=1.99). The lowest pain 
level (M=5.41) was reported by patients with central hernia. 
The last group was at the same time highly varied in terms of 
pain perception (SD=2.45).

The impact of the remaining factors on pain level is present-
ed in Table 3. These results show that patients diagnosed with 
discopathy in the L-S segment experienced a slightly higher 
level of pain in the first (M=6.66) and the third (M=3.47) as-
sessment. If a patient had earlier undergone another spine sur-
gery, the of pain was lower before the operation (M=6.06), yet 
slightly higher after the procedure in comparison to patients 
operated on for the first time. The patients intraoperatively 
diagnosed with extrusion had a higher level of preoperative 
pain (M=6.95) than in the remaining intraoperative diagnoses. 

However, they reported lower level of pain during the second 
assessment. At half a year after the procedure, these people 
again reported stronger pain than the interviewees diagnosed 
with a prolapse or protrusion. Nevertheless, these tendencies 
did not display any statistically significant variability.

Pain and sociodemographic factors

The differences in the study results related to individual factors 
are presented in Table 4. In all the periods under discussion, 
the highest level of pain was observed in women. Patients liv-
ing in cities experienced more acute pain during the preopera-
tive period. The interviewees with lower education had stron-
ger perception of pain before the procedure, and the lowest 
at 7 days after the surgery. In the long-term perspective, pa-
tients with higher education tended to experience the least 
pain. The patients who had a physical labor job prior to the 
surgery declared higher level of pain. However, 1 week after 
the procedure, the reported pain was milder in comparison to 
clerical workers. The results also slightly differed by the type 
of responsibilities the patient had; those who had a more dy-
namic kind of work had a stronger sensation of pain in the 
preoperative period. After 7 days, patients who had a seden-
tary job reported the highest level of pain. In the long-term 
perspective, interviewees who had been doing physical work 
were prone to experience more severe pain.

VAS Scale

Assessment 1. Assessment 2. Assessment 3.

Mean H p Mean H p Mean H p

Medical diagnosis

Discopathy L-S 6.66
2.62

0.10 3.15
0.00

0.99 3.47
0.04 0.83

Discopathy C 6.06 3.15 3.37

Intraoperative diagnosis

Prolapse 6.49

0.42

0.65 3.32

0.59

0.55 3.29

0.23 0.78Protrusion 6.45 3.13 3.47

Extrusion 6.95 2.70 3.77

Protrusion

L-side 6.88

7.31

0.02 2.84

1.23

0.29 3.54

0.17 0.84R-side 6.31 3.35 3.43

Central 5.41 3.41 3.12

History of spinal operations

Yes 6.06
0.69

0.40 3.4
0.19

0.66 3.50
0.00 0.94

No 6.56 3.13 3.44

Table 3. Pain level in the context of time and differences related to clinical variables.
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The statistical analysis did not confirm the hypothesis that sex, 
age, place of residence, education, occupational status, or type 
of work would individually influence the experience of pain be-
fore and after surgery for spinal disease. The only factor that 
proved to affect patient perception of pain at 6 months after 
the surgical procedure was type of occupation. The patients 
who had a physical job complained of much higher level of pain 
(M=3.66) than the clerical workers (M=2.57). The variability 
of the results was comparable in both groups and the differ-
ence between the groups was statistically significant (H=5.20; 
p=0.0225). The remaining elements under analysis did not ex-
ert a statistically significant influence on patient level of pain.

Regression analysis of individual measurements in the 
context of all determinants

Apart from the impact analysis of particular factors presented 
above, it is also crucial to discuss the results of measurements 
in light of interaction between individual variables (Table 5).

The preoperative assessment did not indicate any marked in-
fluence of the factors accounted for in the study on the lev-
el of pain (R2=0.11). Of all the factors, age and place of resi-
dence were considered to have the most significant influence 
on the way the patients perceived pain. It represented a sta-
tistical trend in which older people living in larger cities tend 
to experience more severe pain.

The influence of the determinants was similar at 7 days after 
the procedure (R2=0.09). The impact of age on the perception 
of pain remained strong and was statistically significant, but 
the importance of place of residence diminished.

The significance of the factors under analysis slightly increased 
at the third assessment (R2=0.14). The influence of patient 
occupational status and type of job on pain level was statis-
tically significant and can be regarded as a statistical trend. 
Clerical workers tended to experience considerably milder 
pain than the physical workers. Similarly, patients who were 

VAS Scale

Assessment 1. Assessment 2. Assessment 3.

Mean H p Mean H p Mean H p

Sex

Female 6.58
0.25 0.61

3.17
0.01 0.91

3.67
1.51 0.22

Male 6.42 3.14 3.15

Education

Primary 7.06

1.28 0.27

2.60

1.44 0.23

3.15

1.59 0.19
Vocational 6.37 3.41 3.83

Secondary 6.60 3.36 3.62

University degree 6.00 2.74 2.52

Place of residence

Urban area 6.53
0.28 0.83

3.14
1.60 0.18

3.53
0.89 0.44

Rural area 6.34 3.37 3.21

Type of work

Physical 6.67
0.64 0.42

3.06
0.11 0.73

3.66
5.20 0.02

Clerical 6.34 3.19 2.57

Character of work

Sedentary 6.57

0.36 0.83

2.93

0.36 0.83

2.87

0.65 0.62Standing 6.49 3.57 3.40

In Motion 6.50 2.97 3.60

Table 4. Pain level in the context of time and differences related to sociodemographic variables.
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professionally active declared a markedly higher level of pain 
that the unemployed.

Discussion

In 70–90% of cases, as the literature suggests, conventional 
surgical treatment of intervertebral hernia provides good re-
sults [18,19]. One of the criteria for the evaluation of the pro-
cedure’s efficacy is subjective assessment of pain. It seems that 
the VAS scale used in this study is the best, fastest, and most 
reliable method of pain assessment and proves useful both 
before and after the operation, as it is sensitive enough to be 
used in assessment of treatment efficacy in both periods [20].

The available literature suggests that approximately 30% of pa-
tients declare experiencing pain after the treatment and thus 
regard the operation as unsuccessful [21,22]. The material pre-
sented in this study indicates that the back pain level in the en-
tire group regressed from 6.5 points before the operation to 3.1 
points at 7 days after the procedure. Understandably, observa-
tion needs to be continued and the present results should be 
treated only as a preliminary point of reference. Nevertheless, 
the results obtained after 6 months (3.5 points) tend to be com-
parable and suggest a steady improvement. This dependency 
applies not only to the time of measurement, but also the di-
agnosis. Other authors noted a similar decrease in pain level: 
from 6.0 to 2.7 points [23], from 5.7 to 2.5 points [24], from 
7.2 to 2.1 points [25], and from 8.4 to 2.1 points [26]. Long-
term observations showed that patients operated on because 
of their pain experienced better results immediately after the 

procedure vs. longer-term [27,28]. One may argue that the effi-
cacy of the therapy used should be evaluated against the back-
ground of pain removal and improvement in patient function-
ing or the progress in motor skills disorder [29].

Nearly half of the interviewees (47.3%) experienced the first 
symptoms of back pain from 1 to 5 years before the opera-
tion. Jankowski [30] observed that 37% of interviewees strug-
gle with this condition for over 1 year. Swedish surveys regard-
ing the experience of first back pain symptoms revealed that 
in most cases it occurred between 3 and 12 months before 
the operation, and 10% of interviewees reported having en-
dured the pain for over 2 years [31]. In contrast, Lee [19] ob-
served that patients tended to experience pain for up to 66 
weeks before the procedure. Long-term leg pain prior to the 
surgery may lead to chronic pain and thus is an adverse prog-
nostic factor [32,33]. Ng [32] argues that patients who had sci-
atic neuralgia for more than 12 months tended to have worse 
postoperative results.

The analysis of other clinical factors revealed that only the pro-
trusion or prolapse of the nucleus pulposus determined pa-
tient pain; the highest level of perceived pain was in patients 
who were diagnosed with left-sided hernia, and it occurred in 
the preoperative period. As indicated by Fagan [34], spinal mo-
tion segment lesion caused by a disc hernia leads to inflam-
mation, which in turn activates nociceptors responsible for 
pain sensation. The available literature mentions other factors 
that predispose to pain occurrence in these conditions, such 
as obesity [35], duration of the acute phase (the best results 
tend to be obtained with patients whose acute phase did not 

Assessment 1.

b* SE - z b* b SE - z b t(124) p

Offset 2.620109 7.737023 0.33865 0.735449

Age 0.178222 0.102376 0.040896 0.023492 1.74085 0.084190

Place of residence 0.184131 0.094550 0.336731 0.172910 1.94744 0.053742

Assessment 2.

b* SE – z b* b SE – z b t(124) p

Offset –0.209179 7.561608 –0.02766 0.977975

Age 0.212299 0.103288 0.047191 0.022959 2.05541 0.041939

Assessment 3.

b* SE – z b* b SE – z b t(96) p

Offset 6.97998 8.991280 0.77631 0.439477

Occupationalstatus –0.207528 0.106328 –0.96718 0.495536 –1.95178 0.053879

Table 5. Summary of the multiple regression of pain variable in the analyzed period of time.
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exceed 3 months [36]), or past history of spine operations [19]. 
Papadopoulos [37], however, did not find such a relationship.

One of the main risk factors in spine disorders involves occu-
pation, in particular hard physical work, fixed position, weight 
lifting, and repetitive bending or twisting [38,39]. Consistent 
with the literature [38,40], the presented group consisted 
mainly of physical workers (68.43%) whose jobs involved 
much movement or standing. These patients suffered from 
the most severe pain.

Patients with spine diseases are predominantly mature. Own 
study indicated that the largest group (30.9%) consisted of 
patients aged 40–49 years. The data appear to confirm the 
other reports [7,18,25,31,41,42]. A significant correlation 
between the level of pain and patient’s age was noted by 
Radziszewski [43], who observed that young patients had the 
highest response to analgetics. Pain reduction in patients over 
the age of 50, on the other hand, tended to be low. As a per-
son ages, lifestyle gradually changes and involutional process-
es occur, altering biochemical and mechanical features of in-
dividual musculoskeletal structures, which may explain the 
above tendency [1]. Lee [19], however, did not find such cor-
relation between age and the postoperative results. Hyun et 
al. also did not find any difference in pain perception by age 
and sex, albeit the work in question involved patients treated 
with physical therapy [44]. Our own analysis shows that old-
er patients living in larger cities tend to experience higher lev-
els of pain. According to Jarmużek [45], patients from urban 
areas, both men and women, see more improvement in their 
condition (32% good results). The study failed to confirm any 
influence of sex on pain assessment.

It should be noted that scholars tend to put increasingly more 
emphasis on the role of psychological and psychosocial factors 
related to the occupational activity of a patient in the assess-
ment of pain after surgical treatment of discopathy.

The complexity of the clinical picture of patients with spine 
degenerative changes in the form of disc herniation makes it 
difficult to objectively assess the results of treatment. In the 
case of such disorders affecting the lumbosacral spine segment, 
complete pain remission occurred more frequently in patients 
treated surgically in comparison to conservative treatment [42]. 

We must highlight the importance of a thorough qualification 
process that takes into account nerve root pain [46]. The work 
of Lequin [47] emphasizes that the short-term results are in-
deed more promising, although after a year after treatment 
the results of operative and conservative approaches proved to 
be comparable (23% of patients complained of pain regardless 
of treatment method employed). Patient age and acute root 
pain at the initial stage of treatment were deemed to be the 
predisposing factors [47]. As far as patients with degenerative 
changes in the cervical segment are concerned, Faldini [48] no-
ticed that up to 75% of patients evaluated the results of treat-
ment as good or excellent. Another study showed that the suc-
cess rate can be even higher, with 96% of patients reporting 
improvement [49]. Such promising results may predominant-
ly arise from shorter duration of pain symptoms prior to the 
procedure, particularly in the context of nerve root pain [50]. 
Burneikiene [50], on the other hand, argues that conservative 
treatment also yields good results. Regardless of the approach 
used, it is of utmost importance that an individual therapeu-
tic treatment plan is devised and followed.

Conclusions

The present study confirmed the efficacy of surgical treatment 
and its pain-easing effect. Pain reduction occurs soon after 
the procedure and does not diminish over time. The intensity 
of pain may depend on isolated factors, such as lateral loca-
tion of the hernia and type of work performed by the patient.

Because the effect of the above-mentioned factors is not 
constant (it may change over time), we conclude that in the 
short-term the preoperative and postoperative level of pain 
depends mainly on patient age, while in the long-term it may 
be markedly influenced by occupational status and type of 
work performed.
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