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Abstract
Introduction and objective. Postmenopausal women working in agriculture suffer from spinal pain for two overlapping 
reasons, the first is related to the menopause and the second to the specificity of rural work, which includes lifting heavy 
objects and changing weather conditions. Spinal pain affects the daily life of women as well as their ability to work.  
The objective of the study was to analyse the impact of spinal pain on activities of daily life in Polish postmenopausal women 
performing agricultural work.  
Materials and method. The study was conducted in 2016 in Poland and included 1,119 post-menopausal women living 
in rural areas and working in agriculture. The women assessed the severity of spinal pain in 3 sections: neck, thorax and 
lumbar. Neck Disability Index (NDI) and Oswestry Low Back Disability Index (ODI) questionnaires were used to assess the 
impact of spinal pain on daily life activities. Generalized linear models were estimated in statistical analyses.  
Results. Postmenopausal women working in agriculture suffered most often from pain in the lumbar spine, less frequently 
in the neck, and the least in the thoracic. The most common was an isolated pain in only one section of the spine. Spinal 
pain disturbed the most the women’s rest, standing, lifting objects, while sleep, concentration, and walking the least. The 
impact of spinal pain on the activities of daily life, on average, was moderate, and increased with greater pain severity, the 
earlier the age the pain started, the higher the body weight, the lower education level and if there was a co-existing pain 
in any of the other spine sections. The impact of spinal pain on daily life activities did not depend on age between 45–65, 
WHR, age at last menstruation, parity, and number and types of births.  
Conclusions. The impact of spinal pain on daily life activities in postmenopausal women working in agriculture was assessed 
as moderate, on average, and depended mainly on spinal pain-related characteristics, such as severity, age at onset and 
co-existence of pain in any other spinal sections.
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INTRODUCTION AND OBJECTIVE

Spinal pain is a serious medical and socio-economic problem 
since its occurrence has a negative psychological impact on 
the affected person. In turn, neck and low back pains cause 
personal suffering and interfere with every aspect of daily 
life, especially during work [1]. The experience of pain, its 
duration, as well as disabilities associated with pain affect 
the way of its perception [2]. It is especially important for 
postmenopausal women because the length of this period of 
woman’s life could last almost one-third of the entire life. A 
decreased level of oestrogens is related to various disorders, 
e.g. atherosclerosis, headaches and migraines, joint pain, low 
back pain, and thinning of tissues.

Postmenopausal women working in agriculture suffer from 
spinal pain for two overlapping reasons, the first is related to 
menopause and the second to the specificity of rural work, 
which includes lifting heavy objects and changing weather 
conditions (especially cold and drafts). Low back pain affects 

the daily life of women working in agriculture (performing all 
the activities day-after-day with little opportunity for rest), as 
well as their ability to work (sometimes they must somehow 
limit lifting or bending, which are common rural activities). 
Spinal pain often co-exists with other disorders that are 
common in this age group (e.g. obesity, metabolic syndrome). 
Obesity causes a hyperextension of the lumbar spine and 
disc degeneration [3, 4]. It is also related to poor physical 
functioning, like walking, running and other activities.

The objective of the study was to analyse the impact of spinal 
pain on the daily life activities in Polish postmenopausal 
women working in agriculture, based on the Neck Disability 
Index (NDI) and Oswestry Low Back Disability Index (ODI) 
questionnaires.

MATERIAL AND METHODS

Study group. The study was conducted in 2016 in Poland. 
The study group consisted of 1,119 randomly selected post-
menopausal women living in rural areas and working in 
agriculture. The inclusion criteria were: age 45–65, at least 12 
months since the last menstrual period, suffering from spinal 
pain, and responding to more than half of the questions in 
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the questionnaires NDI and ODI. The exclusion criteria 
were: addiction to drugs or alcohol, and diagnosed with a 
disease entity with the symptoms of dementia. The women 
were asked about age, date of the last menstrual period, 
level of education, body weight and height, waist and hips 
circumstance, parity – number and types of births.

Self-assessment of spinal pain. The women assessed the 
severity of spine pain in 3 sections: neck, thorax and lumbar, 
they were also asked about age at the onset of spinal pain in 
these sections. The severity of spinal pain was assessed in the 
VAS (Visual Analogue Scale), a point scale ranging from 0 
(no pain) to 10 (the most severe unbearable pain).

Disability indexes in spinal pain. Documented 
questionnaires were used to estimate functional disorders 
in spinal pain: Neck Disability Index (NDI) and Oswestry 
Low Back Disability Index (ODI), and ODI occurred in 
a modified version (the question of sexual dysfunction 
was replaced by a question about disorders experienced 
while performing work). ODI and NDI contain 10 items, 
each one concerning the pursuit of activities of daily life. 
In this study,  the thematic  sets of questions from both 
questionnaires – ODI and NDI – were combined in a 
single block. In total, the full set of questions concerned 15 
activities, including 5 questions occurring in both the ODI 
and NDI questionnaire, 5 questions occurring only in the 
ODI and 5 questions occurring only in the NDI (Tab. 1). In 
the presented study, the overall rate of disability in spinal 
pain, Total Disability Index (TDI), was also calculated, based 
on all 15 questions.

Answers to the questions allowed classification of the 
limited functioning of a patient through each step. Responses 
are classified within the range 0–5, where 0 is no disturbance 
of the function, and 5 is its complete dysfunction. Results are 
presented in a point scale of 0–50 or a percentage scale from 
0 (no abnormalities) to 100% (total disorder), and determine 
the degree of disorder of a patient’s disability because of 
back pain. The percentage is obtained from the conversion 
according to the formula:

ODI (NDI) = (total points / number of questions
that were answered) × 20 [%].

On the basis of the percentage of disorders it is possible to 
determine the degree of dysfunction (Tab. 2). For the overall 
rate, mean interval boundaries between NDI and ODI were 
assumed.

Statistical Analysis. The results were statistically analysed 
by SAS System software, and figures created in STATISTICA 
and Excel software. The mean values (M) with standard 
deviations (SD) for continuous variables, and absolute (n) 
and relative numbers (%) of items occurrence for categorical 
variables, were calculated.

The generalized linear models of impairment degree in 
daily life activities caused by spine pain vs. selected factors 
were estimated. In generalized linear models, normal 
distribution was assumed of disability indexes and identity 
link function. The slope terms (b), i.e. mean change of pain 
severity caused by unit change of continuous risk factors, or 
mean difference between the two categories of categorical 
risk factors, ceteris paribus, were estimated.

The value of p<0.05 is considered as a significant difference.
Informed consent for participation in the study was 

obtained from the women. The study was approved by the 
Ethics Committee in the Institute of Rural Medicine in 
Lublin, Poland.

RESULTS

Characteristics of the study group. 1,119 post-menopausal 
women working in agriculture and suffering from spinal 
pain were examined. Most of them were aged 55–59, had 
secondary education, were obese and abdominally obese, 
with normal-aged menopause, had borne two children – only 
vaginal deliveries (Tab. 3).

Description of spinal pain in the study group. Analyzing 
the affected section of spine (Tab. 4), most of the women 
felt pain in the lumbar (low back) spine, fewer women in 
the neck spine, and the fewest in the thoracic (chest) spine. 
The severity of pain was the highest in the lumbar spine, but 
lower, and similar in the neck and thoracic spine. Pain in the 
lumbar spine began at an earlier age, while in the neck and 
thoracic spine − later, and were similar.

Analyzing the number of affected sections of the spine 
(Tab. 5), the majority of women experienced spinal pain 
located in one section, fewer women − coexisting pain in 
two locations, and the fewest women − coexisting pain in 
all three spinal sections.

Table 2. Degree of function disorder according to ODI and NDI indices

NDI ODI TDI

degree of 
impairment

%
degree of 
impairment

%
degree of 
impairment

%

none 0 − 9 minimal 0 − 20 none 0 − 14

mild 10 − 29 moderate 21 − 40 mild 15 − 34

moderate 30 − 49 severe 41 − 60 moderate 35 − 54

severe 50 − 69 crippled 61 − 80 severe 55 − 74

complete 70 − 100 complete 81 − 100 complete 75 − 100

Table 1. Daily life activities in NDI and ODI

Nr Activities NDI ODI

 1 Pain intensity √ √

 2 Personal care √ √

 3 Lifting √ √

 4 Working √ √

 5 Sleeping √ √

 6 Standing √

 7 Sitting √

 8 Walking √

 9 Travelling √

10 Social life √

11 Reading √

12 Headaches √

13 Recreation √

14 Driving √

15 Concentration √
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Impairment of daily life activities due to spinal pain in 
the study group. Back pain usually disturbed the studied 
women’s standing – complete disorder of this function was 
reported by almost one in three (Fig. 1). Considering the 
complete and very severe disorders, back pain disturbed 
the studied women most frequently at weightlifting (almost 
20%), travel and driving (about one in ten of the examined 
women). Considering the complete, very severe and severe 
disorders, back pain disturbed the studied women most 
frequently while sitting (over 40%), resting (40%) and reading 
(one in three of the women in the study). Most rarely, back 
pain disturbed the examined women in sleeping – none of 
them reported complete, very severe and severe disorder of 
this function, approximately ¾ indicated a minimal disorder 
and 27% – the lack of disorder of this function because of 
back pain.

The average values were calculated of the responses to the 
questions about the impact of back pain on the 15 activities 
of daily life (Fig. 2). The highest average (2.6) was obtained 
for pain growth and rest, i.e. back pain disturbed the studied 
women’s daily functioning, and above all, their rest. Back 
pain disturbed the studied women a little less while standing 
(average 2.2) and lifting items (2.1). Smaller disturbances 
because of back pain in the examined women concerned 
such functions as: traveling and headaches, it disturbed 
driving only slightly, sitting and reading (average 1.8), even 
less − social life (1.6), independence (1.5), running the house 
and working (1.3). Back pain disturbed the tested women’s 
sleep (0.7), concentration (0.9) and walking (0.9) to a very 
small extent.

Average NDI 34.7% ± 14.6%, ODI 34.4% ± 16.5% and 
TDI 34.0% ± 14.9% show moderate impairment of daily 
functioning because of back pain.

The rates of disability in back pain at appropriate intervals 
were also analyzed (Fig. 3).

The highest percentage (48.5%) of the surveyed women 
with back pain had a moderate degree of impaired daily 
functioning because of pain in the cervical spine, and (44.5%) 
a moderate degree of impaired daily functioning because of 
the pain in the lumbar spine.

Severe disruption of daily functioning was reported by 
14% of women because of pain in the cervical spine, complete 
disruption in 0.9%, and mild in 32.6%; in 4% of the surveyed 
women, there were no disturbances in everyday functioning 
due to pain in the cervical spine. Severe disruption of daily 
functioning was reported by 30% of the women because of 
pain in the lumbar spine, 7% were crippled and 0.7% had 
complete dysfunction.

The majority of the examined women had mild impairment 
of daily functioning due to back pain (44.6%), followed 
by moderate (37.6%), severe – 7.4%, and complete – 0.8%, 
whereas in 9.6% of the tested women with back pain there 
was no disturbance in daily life functioning, based on the 
overall disability rate in spinal pain.

Impairment of daily living activities due to spinal 
pain acc. to selected factors. The impact of spinal pain 
on daily life activities increased with increasing BMI and 
rise in pain severity when the pain began at an earlier age, 
and  when  there was coexisting pain in another section 
of spine. On average, impairment was higher in the less 
educated  women, compared to those better educated. No 
significant relationship was found between the effect of spinal 

Table 3. Characteristics of the examined women

Type Characteristics Estimate

Socio-
demographic

Age (years), M±SD
45 − 49, n (%)
50 − 54
55 − 59
60 − 65

56.6±4.5
65(5.8)

305 (27.3)
430 (38.4)
319 (28.5)

Education levels, n (%)
primary not completed / without school education
primary
basic vocational
secondary
tertiary

14 (1.3)
198 (17.7)
417 (36.8)
455(40.7)
40 (3.6)

Health

BMI (kg/m2), M±SD
underweight, n (%)
normal
overweight
obese

29.6±5.4
2 (0.2)

221 (19.7)
428 (38.2)
468 (41.8)

WHR, M±SD
< 0.85, n (%)
≥ 0.85

0.9±0.1
435 (38.9)
684 (61.2)

Age at last menstruation (years), M±SD 49.1±3.8

Menopause, n (%)
early (up to 45 years)
normal (46–55 years)
late (56+ years)

177 (18.4)
778 (80.8)

8 (0.8)

Parity, n (%)
yes
no

1078 
(96.3)

36 (3.2)

Number of births, M±SD
1, n (%)
2
3
4+

2.9±1.3
74 (6.9)

413 (38.4)
318 (29.6)
270 (25.1)

Type of births, n (%)
only vaginal
only Caesarean
both vaginal and Caesarean

849 (83.5)
71 (7.0)
97 (9.5)

Table 4. Spinal pain characteristics in the examined women

Pain
Spine

neck thoracic (chest) lumbar (low back)

Prevalence, n (%) 642 (57.4) 282 (25.2) 914 (81.7)

Severity, M±SD 5.5±2.0 5.5±2.1 6.0±2.1

Age at onset (years), M±SD 45.2±8.3 45.6±8.1 43.6±8.2

Table 5. Isolated and coexisting pain in the spine of the examined women

Number of affected 
sections of spine

n % Section of spine n %

Pain isolated only in 
one section of spine

569 50.8

neck 142 12.7

thoracic 34 3.0

lumbar 393 35.1

Pain coexisting in two 
sections of spine

381 34.0

neck and thoracic 29 2.6

neck and lumbar 302 27.0

thoracic and lumbar 50 4.5

Pain coexisting in three 
sections of spine

169 15.1 neck, thoracic and lumbar 169 15.1

Total 1119 100.0 Total 1119 100.0
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Figure 1. Impairment of daily life activities in the examined women

0 – none,    1 – mild,    2 – moderate,    3 – severe,    4 – very severe,     5 – complete.

Figure 2. Mean impairment of daily living activities in the examined women
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pain on daily life activities, and age between 45–65, WHR, 
age at last menstruation, parity, number and types of births 
(Tab. 6).

DISCUSSION

Work in agriculture often includes activities which are 
frequently repetitive or impose extreme positions on the 
body, all of which may cause pain in any segment of the 
spine. Previously, it was demonstrated that back pain is 
more prevalent in male farmers than in the general working 
population [5]. Significant physical load and strain is most 
often put on the lower body during agricultural work, hence 
the prevalence of low back pain in rural workers is high [6]. 
Repetitive stooping, a common activity in agriculture, is 
suggested to be a major risk factor for low back pain among 
rural workers [7]. Xiao et al. [8] observed common chronic 
musculoskeletal pain, which concerns the back, knee, and 
hip in a group of farm workers. The authors found that in 
women the pain increased with age, and was associated with 
common work positions and years of working in agriculture 
[8]. Spinal problems significantly impair daily activities and 
the quality of life in general. It is especially important when 
people also experience additional disorders.

The presented study analysed whether spine pain has 
an influence on daily activities in Polish postmenopausal 
women. The Neck Disability Index (NDI) and Oswestry Low 
Back Disability Index (ODI) Questionnaires were used to 
analyse the assessment of functional disorders of spinal pain. 
The NDI and ODI questionnaires have been applied since the 
80s of the last century [9; 10]. For many investigators, these 
questionnaires are the most important tools for measuring 
the degree of disability in spinal pain.

The obtained results showed that the most common pain 
experienced by Polish postmenopausal women working in 
agriculture occurs in only one section of the spine (51%); 35% 
of them suffer from pain in the lumbar spine, almost 13% of 
the women complain about neck pain, and the fewest (3%) 
in the thoracic spine. 27% of the women suffer from pain 
coexisting in the neck and lumbar sections of the spine, and 
15% from pain in all the three sections. In the analysed group 
of women, the impact of back pain on daily life activities 
was higher when the severity of pain was greater, the pain 
began at an earlier age, and when any other pain was already 

Figure 3. Aggregated impairment of daily living activities in the examined women

Table 6. Spine pain-induced impairment (%) acc. to selected factors in 
the examined women

Type of 
factor

Factor

Impairment (%) due to pain in spine

neck low back total

b p b p b p

Socio-
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Health
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b − slope term,
* − severity in total = max severity from pains in all sections of spine, pain age onset = min age 
from pains in all sections of spine.
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present in a different section of the spine. Additionally, it 
was found that when women had a higher body weight and 
lower levels of education, the effect of pain on daily activities 
was greater.

The intensity of pain affects the level of disability. Several 
factors can influence the intensity of spinal pain. The study 
by Urquhart et al. [11] showed that high pain intensity was 
associated with younger age, alcohol intake, unemployment, 
and concurrent pain. A higher BMI was also previously 
reported to be related with a high intensity of low back pain 
[11, 12].

Some physical disabilities are often observed in relation 
to lower back pain [13]. Earlier, disturbances in sitting 
and walking were reported as the most frequent among 
Lithuanian patients with low back pain [14]. In the current 
study, spine pain disturbs resting, standing and lifting objects 
the most, and sleeping, concentration and walking the least. It 
also was also observed that there occurred a moderate degree 
of impaired daily functioning caused by neck and lumbar 
pain in the surveyed women (48.5% and 44.5%, respectively), 
while only in 4% of the women pain in the cervical spine 
caused no disturbances in everyday functioning.

Due to the averages of NDI (34.7%), ODI (34.4%) and 
TDI (34.0%) obtained in this study, it can be concluded 
that a moderate impairment of daily functioning occurs 
because of back pain in the analysed Polish women working 
in agriculture. Similarly, the study by Baumgart et al. [15], 
using the ODI and NDI questionnaires, performed on 60 
randomly selected Polish nurses working in different wards, 
showed a moderate level of disability. Another study from 
Poland, also using the ODI index, recruited persons living in 
rural areas and demonstrated, that rehabilitation treatment 
of lower back pain produced worse results for those working 
physically, compared to intellectual workers [16]. Evaluation 
of the rehabilitation treatment of lower back pain measured 
by ODI showed a statistically significant difference in the 
improvement of the quality of life, reduction of pain and 
depression in patients from Zamość, Poland [17]. In the study 
of Altuğ et al. [18], the Oswestry and the Neck Disability 
Indexes were used to evaluate the disability level in patients 
with low back pain and neck pain. The authors observed that 
patients with low back pain were younger than those with 
neck pain. The emotional status and disability level scores 
were higher in patients with low back pain, while there were 
no differences in pain intensity or pain duration between 
both groups [18].

In order to minimize the impact of back pain on daily 
activities, it is necessary to educate women of all ages about 
the prevention of back pain. Unfortunately, patients with low 
back pain tend to avoid physical activities. Earlier studies 
showed that physical activity has a positive impact on the 
musculoskeletal system and also increases bone mineral 
density [19].

Knowledge about the disability areas caused by spinal pain 
plays an important role in the determination of nursing care. 
A study based on Australian adults demonstrated that being 
a woman suffering from higher levels of pain and severe 
disability, and the fear of the impact of pain on future work 
and life influenced the seeking of care [20]. The authours 
of the presented study believe that implementation of some 
prophylaxis programmes for rural workers, especially 
women, will be useful in the prevention of spinal pain and, 
in turn, disabilities.

CONCLUSIONS

1) Postmenopausal women working in agriculture suffer 
most often from pain in the lumbar spine, less frequently 
in the neck, and least in the thorax. The most common is 
an isolated pain in only one section of the spine.

2) Spine pain disturbs most the women’s rest, standing, lifting 
objects, and their sleep, concentration and walking the 
least.

3) In general, the impact of back pain on the activities of daily 
life is moderate, such a result was obtained for almost half 
of the examined women.

4) The impact of spine pain on the activities of daily life 
increases with the greater the severity of pain, the earlier 
(in terms of age) the pain started, the higher body weight, 
the lower the education level, and if there is a co-existing 
pain in any other spine section.

5) There is a need to educate women at all ages about the 
prevention of spinal pain in order to minimize the impact 
of symptoms on the activities of daily life.

Acknowledgements
This study was conducted in the Institute of Rural Health in 
Lublin, Poland, as a part of the ‘Programme of Nationwide 
Health Screening for Residents of Rural Areas 2015–2016’, 
supported by the Contribution Fund of Farmers’ Social 
Insurance co-organized by the Agricultural Social Insurance 
Fund (KRUS).

REFERENCES

1. Côté P, van der Velde G, Cassidy JD, Carroll LJ, Hogg-Johnson S, 
Holm LW, Carragee EJ, Haldeman S, Nordin M, Hurwitz EL, Guzman 
J, Peloso PM; Bone and Joint Decade 2000–2010 Task Force on Neck 
Pain and Its Associated Disorders. The burden and determinants of 
neck pain in workers: results of the Bone and Joint Decade 2000–
2010 Task  Force  on  Neck Pain and Its Associated Disorders. Spine 
(Phila Pa 1976). 2008 Feb 15; 33(4 Suppl): S60–74. doi: 10.1097/
BRS.0b013e3181643ee4.

2. Rainville J, Smeets RJ, Bendix T, Tveito TH, Poiraudeau S, Indahl AJ. 
Fear-avoidance beliefs and pain avoidance in low back pain--translating 
research into clinical practice. Spine J. 2011 Sep; 11(9): 895–903. doi: 
10.1016/j.spinee.2011.08.006.

3. Fabris de Souza SA, Faintuch J, Valezi AC, Sant’Anna AF, Gama-
Rodrigues JJ, de Batista Fonseca IC, de Melo RD. Postural changes in 
morbidly obese patients. Obes Surg. 2005 Aug; 15(7): 1013–6.

4. Liuke M, Solovieva S, Lamminen A, Luoma K, Leino-Arjas P, 
Luukkonen R, Riihimäki H. Disc degeneration of the lumbar spine 
in relation to overweight. Int J Obes (Lond). 2005 Aug; 29(8): 903–8.

5. Park H, Sprince NL, Whitten PS, Burmeister LF, Zwerling C. Risk 
factors for back pain among male farmers: analysis of Iowa Farm 
Family Health and Hazard Surveillance Study. Am J Ind Med. 2001 
Dec; 40(6): 646–54.

6. Fathallah FAM, James M, Janowitz Ira. Stooped and Squatting Postures 
in the Workplace. Oakland, California: 2004. Stooped and Squatting 
Postures in the Workplace.

7. Kirkhorn SR, Earle-Richardson G, Banks RJ. Ergonomic risks and 
musculoskeletal disorders in production agriculture: recommendations 
for effective research to practice. J Agromedicine. 2010 Jul; 15(3): 281–99. 
doi: 10.1080/1059924X.2010.488618.

8. Xiao H, McCurdy SA, Stoecklin-Marois MT, Li CS, Schenker MB. 
Agricultural work and chronic musculoskeletal pain among Latino 
farm workers: the MICASA study. Am J Ind Med. 2013 Feb; 56(2): 
216–25. doi: 10.1002/ajim.22118. Epub 2012 Sep 28.

9. Fairbank JC, Couper J, Davies JB, O’Brien JP: The Oswestry low back 
pain disability questionnaire. Physiotherapy 1980; 66: 271–273.

10. Vernon H, Mior S. The neck disability index: A study of reliability 
and validity. Journal of Manipulative and Physiological Therapeutics 
1991; 14: 409–15.

139



Annals of Agricultural and Environmental Medicine 2017, Vol 24, No 1

Dorota Raczkiewicz, Alfred Owoc, Beata Sarecka-Hujar, Tomasz Saran, Iwona Bojar. Impact of spinal pain on daily living activities in postmenopausal women…

11. Urquhart DM, Bell R, Cicuttini FM, Cui J, Forbes A, Davis SR. Low 
back pain and disability in community-based women: prevalence and 
associated factors. Menopause 2009 Jan-Feb; 16(1): 24–9. doi: 10.1097/
gme.0b013e31817e5ce0.

12. de Leboeuf YC. Body weight and low back pain. A systematic literature 
review of 56 journal articles reporting on 65 epidemiologic studies. 
Spine 2000; 25: 226–237.

13. Kose G, Hatipoglu S. The effect of low back pain on the daily activities 
of patients with lumbar disc herniation: a Turkish military hospital 
experience. J Neurosci Nurs. 2012 Apr; 44(2): 98–104. doi: 10.1097/
JNN.0b013e3182478e57.

14. Veresciagina K, Ambrozaitis KV, Spakauskas B. The measurements of 
health-related quality-of-life and pain assessment in the preoperative 
patients with low back pain. Medicina (Kaunas). 2009; 45(2): 111–22.

15. Baumgart M, Radzimińska A, Szpinda M, Kurzyński P, Goch A, Zukow 
W. Spinal pain among nurses. Journal of Education, Health and Sport. 
2015; 5(9): 633–646. doi 10.5281/zenodo.31730

16. Czenczek-Lewandowska E, Przysada G, Brotoń K, Leszczak J, Rykała J, 
Podgórska-Bednarz J. Wpływ rehabilitacji na stan funkcjonalny 
oraz dolegliwości bólowe pacjentów z zespołem przeciążeniowym 
kręgosłupa. Przegląd Medyczny Uniwersytetu Rzeszowskiego i 
Narodowego Instytutu Leków w Warszawie. 2014; 3: 243–252.

17. Burak R, Sapuła R, Burak M, Soboń M, Chrzan S. Wpływ rehabilitacji 
na jakość życia pacjentów z zespołem bólowym w odcinku lędźwiowo-
krzyżowym. Zamojskie Studia i Materiały Seria Fizjoterapia. 2012; 
2(14): 71–80.

18. Altuğ F, Kavlak E, Kurtca MP, Ünal A, Cavlak U. Comparison of pain 
intensity, emotional status and disability level in patients with chronic 
neck and low back pain. J Back Musculoskelet Rehabil. 2015; 28(3): 
505–8. doi: 10.3233/BMR-140548.

19. Whalen RT, Carter DR, Steele CR. Influence of physical activity on the 
regulation of bone density. J Biomech. 1988; 21(10): 825–37.

20. Walker B, Muller R, Grant W. Low back pain in Australian adults. 
Prevalence and associated disability. J Manipulative Physiol Ther 2004; 
27: 238–244.

140


	_GoBack

