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INTRODUCTION

Low back pain is one of the most common health 
problems in the world1. Although its incidence chan-
ges from country to country, low back pain is always 
among the top 10 diseases2. Incidence studies show 

that 70-80% of the active working population has 
a back pain problem for a period3. Repeated treat-
ments lead to expensive medical and social problem 
as they require serious job loss and social support4. 
Waist pain can be seen as acute, subacute (persisting 
for 6-8 weeks- 3 months) and chronic (persisting at 

ABSTRACT

The aim of the study was to investigate the effects of 2 different 
traction loads on physical and clinical status in patients with su-
bacute lomber disc hernia. Seventy patients were included in the 
study, and 9 of them withdrew their consent. Sixty-one patients 
were randomised. Patients in Group 1 (n=30) and 2 (n=31) re-
ceived intermittent traction load of 35-50% and 10-20% of their 
body weights. Exercise program was demonstrated to both gro-
ups , and the patients were trained about prevention measures 
for low back pain. Treatment results of all patients were evalua-
ted with visual analog scale, short-form 36, Oswestry Low Back 
Pain Disability Index, Roland Morris Disability Questionnaire be-
fore and in intragroup comparisons statistically significant diffe-
rence was found before and after treatment, and also before and 
40 days after treatment. While outcome evaluation scales revea-
led improvements in both groups (p>0.05). These results suggest 
that nearly half of the lumbar hernia patients can improve within 
about 2-6 weeks irrespective of the treatment, lomber hernia can 
benefit from physical therapy modalities and exercise other than 
lomber traction. 

Keywords: Lumbar disc herniation, traction, functional status

ÖZ

Çalışmada, subakut lomber disk hernisi olan hastalarda, iki farklı 
ağırlık ile yapılan traksiyonun klinik, fonksiyonel durum ve yaşam 
kalitesi üzerine olan etkilerini araştırmak amaçlandı. Çalışmaya 
70 hasta alındı. Dokuz hasta çalışmaya katılmak istemedi. 61 
hasta randomize edildi. Grup 1’e (n=30): vücut ağırlığının %35-
50’si Grup 2’ye (n=31) vücut ağırlığının %10-20 ‘si kuvvetinde “in-
termittant traksiyon” uygulandı. Her iki gruba egzersiz programı 
gösterildi. Bel ağrısından korunma konusunda eğitildi. Tedavi; 
tedavi öncesi, tedavi sonrası (10. gün) ve tedaviden bir ay sonra 
(40. gün) yapılan visüel analog skala, short-form 36, Oswestry 
Bel Ağrısı Özürlülük ve Roland-Morris Fonksiyonel Değerlendir-
me formları ile değerlendirildi. Çalışmada, sonuç değerlendirme 
ölçekleri ile iki grupta iyileşme görüldü (p>0,05). Grupların kendi 
içlerinde yapılan karşılaştırma sonuçlarında ise VAS ölçümleri, 
Oswestry Bel Ağrısı Özürlülük, Roland-Morris Fonksiyonel Değer-
lendirme sonuçları ve SF-36 sorgulamasında tedavi öncesi-tedavi 
sonrası ve tedavi öncesi- 40 gün sonraki değerlendirme arasında 
anlamlı istatistiksel fark bulundu (p<0,05). Bu sonuçlarla lomber 
disk hernisinin yaklaşık %50’sinde tedaviden bağımsız, 2-6 haf-
tada doğal seyri sonucu iyileştiği, traksiyon dışında fizik tedavi 
modaliteleri ve egzersizin iyileşmeye katkı sağladığı düşünüldü.

Anahtar kelimeler: Lomber disk hernisi, traksiyon, fonksiyonel 
durum
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least 3 months) pain5. The etiology of 85% of back 
pain is idiopathic. The lumbar disc hernia is one of 
the remaining 15% of the causes of specific back pa-
in6.

Most of the patients with lumbar disc hernia respond 
adequately to conservative treatment, only 5-10% of 
them require surgical treatment. Conservative treat-
ment includes resting, pharmacological treatment, 
physical medicine and rehabilitation applications 
(analgesic currents, hot-cold applications, traction, 
exercise), manipulation, spinal orthoses, epidural 
and paravertebral stem blocks1,7,8. One of the conser-
vative treatment approaches is the traction perfor-
med with the physical therapy applications. Traction 
enlarges the intervertebral disc space and the fora-
mina passed by the spinal nerves so it regulates cir-
culation, reduces edema and regional muscle spasm. 
The longitudinal tensile loading with intervertebral 
discoid elongation provides the relaxation of surro-
unding tissue and reduces intradiscal pressure9.

Studies have shown that the pain level of patients 
with low back pain improves with traction applied 
at different forces and durations10-14. There are conf-
licting results in randomized controlled trials con-
ducted in recent years to assess the effectiveness of 
traction in reducing pain in patients with lumbar disc 
hernia10-14. These studies have been considered with 
suspicion because of the large number of treatment 
parameters and methodological faults15.

In this study which aimed two different applications 
of traction as a physical therapy method in patients 
with subacute lumbar disc hernia on the effect of 
pain, clinical and functional status.

MATERIALS and METHODS

Seventy patients aged 20-50 years, diagnosed with 
subacute lumbar disc herniation by clinical evalua-
tion and lumbar MRI complained about pain in the 
back of their legs for at least 2 weeks and less than 
3 months. A prospective randomized controlled and 
double-blind study was planned. Patients who were 

pregnant, and those had lumbar spine surgery, prog-
ressive neurological loss, umbilical, hiatal and ingu-
inal hernia, malignancy, infectious disease, inflam-
matory pathologies, severe lung and cardiovascular 
disease and patients who had previously undergone 
traction therapy were not included in the study.

In order to exclude other etiologic factors which 
might lead to low back, and leg pain, radiologic exa-
minations, laboratory tests and MRI were performed 
in all patients before treatment.

In the study, 70 patients were evaluated before ran-
domization. Out of 70 patients 9 were excluded due 
to their will. A total of 61 patients were divided into 
two groups by simple randomization using n, n + 1 
principle. Group I (n:30) consisted of patients enu-
merated with odd and Group II (n:31) with even 
numbers.

University ethics committee approval and written 
and verbal informed consent forms were taken from 
the patients.

Four patients in Group I were excluded at the second 
control, because three had severe pain at the end of 
treatment and one had neurological deficiency du-
ring follow-up. Two patients in Group 2 were exclu-
ded from the study upon their will, and two patients 
were not included in the study because were lost to 
follow-up. 

During the study, all clinical and laboratory evalua-
tions were performed by the same physician (SM) 
who was unaware of the double group randomizati-
on. Patients were not aware of the applied traction 
method. The results were evaluated by a statistical 
expert who was blinded to the study.

A total of 10 sessions of physical therapy program 
were given once a day and five times a week for both 
groups. The physical therapy program of lumbar 
traction, infrared and exercise program were given 
to both of the groups. The intermittent traction force 
was applied for 20 minutes to both groups. Groups 1, 
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and 2 were exposed to loads weighing 35-50%, and 
10-20% of the body weight, respectively. For both 
groups physical therapy program was demonstra-
ted by the same therapist who planned the exercise 
program in order to strengthen the abdominal and 
back muscles. Patient education was provided abo-
ut measures for the prevention of low back pain. To 
determine the analgesic requirement, they were al-
lowed to use up to 4000 mg of paracetamol tablets 
when they have pain and were asked to note the 
number of tablets they needed.
 
As the treadmill, traction unit (Enraf-Nosius Eltrac 
471 , Netherlands, 2000) was used. Group 1 was ex-
posed to gradually increasing intermittent traction 
(40 sec pull, 20 sec relaxation) force ranging between 
35%, and 50% of the body weight according to their 
tolerances. Group 1 was exposed to gradually increa-
sing placebo intermittent traction (40 sec pull, 20 sec 
relaxation) force ranging between 10%, and 20% of 
the body weight according to their tolerances. A 250 
watt infrared was applied for 20 mins 50 cm from the 
dotted area.

Clinical and functional status were evaluated before 
treatment, at the end of the treatment and 1 month 
after the treatment. The severity of pain was asses-
sed with a 100-mm Visual Analogue Scale (VAS) (no 
pain: 0 mm, the most severe pain: 100 mm). Patients’ 
severity of back pain was interrogated separately du-
ring rest and movement19.

For functional evaluation Roland Morris Disability 
Questionnaire (RDQ), each “yes” response scored 1, 
“no” response 0 point and a total score of 24 questi-
ons were calculated20. The Oswestry Disability Index 
(ODI) form had 10 questions, and each scored bet-
ween 0 and 5 points. The total score obtained was 
multiplied by 2 and the result was given as a percen-
tage21.

The quality of life was assessed with Short-Form 36 
(SF-36) which consists of 9 sub-criteria including 36 
questions including physical and social functioning, 
role limitations caused by physical or emotional prob-

lems, mental health, energy / vitality, pain, general 
perception of health and health condition compared 
to the last year. Each subtitle is scored between 0 and 
100 in itself. The best score was 10022.

STATISTICAL ANALYSIS

The normal distribution of the data was assessed 
by the single sample Kolmogorov Smirnov test. The 
comparison of treatment and control groups’ data 
was assessed by t test in independent groups for nor-
mal distribution variables, and by Mann Whitney U 
test for variables without normal distribution. A chi-
square test was used to investigate the difference 
between groups of categorical variables. ANOVA test 
was used for repeated measures in comparison of re-
peated measures in groups with normal distribution. 
Friedman’s ANOVA tests were used to compare mea-
sures with non-normal distribution , and the Bonfer-
roni multiple comparison test for determination of 
significant differences (if any). Statistical evaluations 
were performed in Statistica vs 7.0 (License Code: 
31N6YUCV38). p<0.05 was considered statistically 
significant.

RESULTS

Sixty-one patients with lumbar disc hernia were inc-
luded in the study. Group 1 consisted of 30 patients 
who underwent traction and Group 2 (control gro-
up) consisted of 31 patients who underwent placebo 
traction. There was no significant difference betwe-
en the two groups in terms of age, body mass index 
(BMI), average disease duration, gender, education 
level and occupations (Table 1).

All patients completed the physical therapy prog-
ram. Twenty-six patients in Group 1, and 27 in Group 
2 came for control a month after completion of the 
treatment. One person was unable to complete the 
treatment due to lumbar disc operation, three pati-
ents did not come to the control, and four persons 
were excluded due to violation of the treatment pro-
tocol.
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When the comparisons between the groups in terms 
of the changes from the pre-treatment period to 
the first and the second control visits were made, 
pain at rest (VASr) (p=0.204) and movement (VASm) 
(p=0.311), Oswestry Disability Index (ODI) (p=0.474) 
and the Roland Morris Disability Questionnaire (RDQ) 
(p=0.475), number of paracetamol tablets used daily 
(p=0.092), and SF-36 parameters (p>0.05) were not 
different between both groups.

Then pretreatment, first and second control values 
were compared. In Group 1, VAS values at rest and 
during exercise, ODI and RDQ scores were statisti-

cally significantly different between pretreatment 
and first control (p<0,05) (Table 2). In Group 2, all pa-
rameters except ODI were statistically significant at 1 
st control, and at the same time, this value was also 
statistically significantly different between the pret-
reatment, and the second control (Table 2).

In Group 1, there was a difference in the number 
of daily paracetamol tablets ingested between the 
first control at the end of treatment and the second 
control (p=0.001). In Group 2, there was no diffe-
rence in the number of paracetamol intake per day 
(p=0.121).

Table 1. Demographic characteristics of two groups.

Age (years) Mean±SD
BMI (kg/m²) Mean±SD
Duration of illness (day) Mean±SD

Gender  n (%)

Level of education  n (%)

Job  n (%)

Female
Male
Primary school

Middle school
High school

University
Housewife
Worker
Officer
Retired

Group 1 (n=30)
 
37,13±8,81
25,94±4,65
41,53±22,33

14 (6,7)
16 (53,3)
11 (36,7)

6 (20)
6 (20)

7 (23,3)
7 (23,3)
10 (33,3)
11 (36,7)
2 (6,7)

Group 2 (n=31)

39,19±10,18
26,46±4,37
50,48±26,51

18 (58,1)
13 (41,9)
14 (45,2)

8 (25,8)
7 (22,6)

2 (6,4)
13 (41,9)
12 (38,7)
4 (12,9)
2 (6,5)

p

0,402
0,651
0,160

0,373

0,323

0,155

SD: Standard Deviation, *p<0.05 significant difference was found, BMI: Body mass index

Table 2. Two groups of pain scores, Oswestry Disability Index and Roland Morris DisabilityQuestionnaire results were administered 
baseline, first and second control.

Parameters

VAS-Rest Mean±SD

VAS-Activity Mean±SD

ODI, Mean±SD

RDQ, Mean±SD

Group 1
Group 2
Group 1
Group 2
Group 1
Group 2
Group 1
Group 2

Baseline
(n1=26, n2=27)

29,63±19,06
31,30±18,17
67,78±16,89
68,33±20,04
0,47±0,15
0,46±0,17
15,00±4,50
14,74±4,81

1. Control
(n1=26, n2=27)

14,63±18,96
13,89±14,30
37,78±24,23
36,48±21,02
0,31±0,19
0,39±0,19
10,70±5,87
11,48±5,46

2. Control
(n1=26, n2=27)

8,89±10,50
14,81±20,45
32,22±24,70
39,26±25,10
0,31±0,21
0,35±0,19
9,15±7,05
10,22±5,79

n1: Group 1, n2: Group 2,  SD: Standard deviation, B: Baseline, C: Control, ODI: Oswestry Disability Index, VAS: Visual Analog Scale RDQ: 
Roland Morris Disability Questionnaire, * p<0,05, P1: B-1.C, P2: 1.C-2.C,  P3: B-2.C

P1

0,000*
0,000*
0,000*
0,000*
0,001*
0,365
0,002*
0,012*

P2

0,136
1,000
0,509
1,000
1,000
0,675
0,149
0,689

P3

0,000*
0,002*
0,000*
0,000*
0,002*
0,010*
0,001*
0,001*

p
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When the SF-36 scores were compared, there was a 
significant difference between the pretreatment and 
the second control according to the physical functi-
on (p=0.004, p=0.013), physical limitations related 
to physical problems (p=0.001, p=0.001), body pain 
(p=0.002, p=0.000), health condition compared to 
the previous year (p=0.005, p=0.005) in both groups. 
There was also a significant difference in social func-
tioning scores between the pre-treatment and the 
second control in Group 1 (Table 3).

DISCUSSION

In this randomized, double-blind controlled study, 
traction force applied with 35-50% of body weight in 
lumbar disc hernia therapy did not show superiority 
relative to the traction with 10-20% of body weight. 
Improvement in both groups; other than traction, 
may be associated with other conservative treat-
ments and exercise programs applied.

Studies on management of mechanical back pain 
with different traction techniques using different 
weights have shown improvement in clinical para-
meters of patients13,23-25. Tesio et al.23 have compared 
the effects of autotraction and passive traction (35% 
of body weight force) on the patients with lumbar 
disc herniation, although both treatments led to 
improvement in patients, more pronounced impro-
vement were observed in the autotraction group and 
autotaxis. They recommended autotraction.

In the study of Guvenol, one group of patients with 
lumbar disc hernia and waist-leg pain group were 
subjected to conventional traction for 20 minutes 
between 30-45 kg and for the other group, 10 ses-
sions with inversion traction was applied. In additi-
on, all patients were treated with a physical therapy 
program consisting of using exercise, infarction and 
corsetry. Their results are similar to our findings, as 
the two treatment protocols are clinically effective. 
Unlike the study of Guvenol at al.25 improvement in 
patients studied radiographically with CT was in fa-
vor of conventional traction25.

In the meta-analysis in which van der Heijden at al.10 

used placebo as a control group (low dose traction at 
about 20% of body weight), healing was detected in 
both groups, whereas control group and high dose 
traction group did not show any improvement16,17,26-

28. Similar results were obtained in our study.

Leventoglu at al.24 have developed a program of me-
dical treatment for the patients with acute lumbar 
disc herniation in addition to traction with 50% or 
20% of the patient’s body weight, superficial war-
ming, TENS and back exercises. As a result of the 
study, they found improvement in the functional ca-
pacities, and decrease in the disabilty scores of the 
patients, However TENS was not used in our study, 
but web obtained comparable clinical and functional 
improvement.

Table 3. Comparison of baseline and second control evaluations of the quality of life (short form-36) scores within the groups them-
selves.

Parameters

Physical functioning, Mean±SD
Role Limitations Due To Physical Problems, Mean±SD
Body pain, Mean±SD
Social functioning, Mean±SD
General mental health, Mean±SD
Role Limitations Due To Emotional Problems, Mean±SD
Energy / vitality, Mean±SD
General health, Mean±SD
Health status compared with last year, Mean±SD

Baseline

48,47±18,28
12,50±21,53
36,25±16,42
54,55±19,22
57,33±18,68
38,86±39,23
51,17±20,37
48,83±23,84
28,33±20,48

2. Control

64,11±25,04
46,30±42,58
56,85±23,27
68,50±20,89
63,70±19,91
55,53±38,12
57,78±21,05
50,56±19,38
53,70±29,17

P

0,004*
0,001*
0,002*
0,009*
0,129
0,063
0,123
0,328
0,001*

SD: Standard deviation, * p<0,05.

Baseline

49,76±20,33
18,55±26,59
39,44±19,82
62,90±15,30
54,45±19,40
33,32±37,51
51,29±22,32
45,55±18,57
23,45±19,30

2. Control

62,51±19,59
50,93±36,35
60,09±21,16
65,73±19,18
60,74±20,73
45,65±37,14
55,56±24,35
48,89±20,30
44,44±32,77

P

0,013*
0,001*
0,000*
0,468
0,129
0,226
0,770
0,261
0,005*

Group 2 (n=27) Group 1 (n=26)



87

S. Murat ve ark., The effect of traction with two different load on clinic and functional status of patients with subacute lumbar disc herniation

In a study where warm package, ultrasound and 
exercise and in addition to these treatment use of 
traction therapy with up to 50% of body weight were 
compared, there was no significant difference bet-
ween the treatment groups, although there was a 
significant improvement within the group in VAS and 
ODI. In this study by P. Borman et al.29 the authors 
emphasized that regular exercise could improve pain 
scores and deficits and exercise therapy could be an 
effective factor contributing to positive outcomes. 

In a randomized trial conducted by Thackeray A. et al. 
two groups of patients with lumbar disc hernias. Gro-
up 1 was treated with traction with a load of 40-60% 
of body weight, and exercise, and Group 2 with only 
exercise. In both groups, improvements were obser-
ved in VAS and ODI scores but without any intergroup 
difference30. In our study, exercise was added to both 
groups. Exercise could be the reason why we could 
not find a difference between groups. In a study by 
Rattanatharn et al.14, similar results were obtained 
with the same traction loads but not with longer run-
ning times of the traction. It is thought that clinical 
healing may depend on conservative treatment and 
home programme.

The pain status of patients with low back pain can 
be determined by VAS scores which directly corre-
late with a number of parameters in the ODI or RDQ 
scores as well.20,21,31. Decreased pain in both of our 
study groups can be thought as related to the change 
in all of these scores. However, the functional assess-
ments we conduct also evaluated daily life activities 
of the patients. Activities such as sitting, sleeping, 
weight lifting, bending, traveling are included in daily 
life activities. Training in preventive measures against 
low back pain in both groups of patients included ar-
rangements for these activities in daily life. It was 
thought that there was improvement in functional 
evaluations in both study groups without any diffe-
rence between them.

When the effectiveness of the traction was exami-
ned, it showed that the definite etiology of waist and 
leg pain was not clearcut and there were differences 

between the techniques, and durations of traction 
and weights used. The number of placebo-controlled 
studies was also insufficient. Because of these rea-
sons we could not reach a definitive conclusion about 
the effectiveness of traction10-14. Many investigators 
have indicated the need for randomized controlled 
trials to determine its effectiveness32-34.

Our study had many limitations the traction was 
applied without localization of hernia, determination 
of its histopathology. Alterations in discs caused by 
treatment could not be shown due to the absence 
of control MRI. The number of patients was not suf-
ficient to arrive at a conclusion. Hot pack, exercise, 
and medical treatment were applied in addition to 
traction, but we did not have long term results of the 
study. It is challenging to interpret the effectiveness 
of combination treatment of patients with lumbar 
disc hernia which complicates determination of op-
timal treatment strategy9,18,24. Taking this into con-
sideration, we believe that it may be misleading to 
link treatment results only to application of traction 
in our study.
 
In conclusion, our findings and other studies results 
suggest that there is a need for more randomized 
controlled trials about pain reduction in patients 
with lumbar hernia to show the therapeutic effect of 
the traction.
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