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Ocena skutecznosci terapii przy uzyciu TENS i pradéw
interferencyjnych u pacjentéw z dolegliwosciami bolowymi
dolnego odcinka kregostupa

Assessment of the effectiveness of therapy using TENS and interferential currents in patients with
low back pain

£ TENS RTHEAr N EERBEEERNMRITME

Paulina Wéjcik'A.B.CDEF) Joanna Katuza-Pawlowska?EFe), Patryk Kiljanski®F®),
Marek Kiljanski'3EFG)

1Uniwersytet Jana Kochanowskiego w Kielcach, Polska / Jan Kochanowski University, Kielce, Poland
2NZOZ Pazare Sp. z 0.0., Pabianice, Poland
3Pabianickie Centrum Rehabilitacji, PCM SP ZOZ, Pabianice, Polska / Rehabilitation Center in Pabianice, PCM SP ZOZ, Pabianice, Poland

Streszczenie

Wstep. Dolegliwosci bélowe dolnego odcinka kregostupa nalezg do najczesciej wystepujacych problemdéw zwigzanych z zaburzeniami narzadu ruchu.
Stanowig powazny problem medyczny, ale réwniez ze wzgledu na czestos¢ wystepowania problem spoteczny i ekonomiczny. Leczenie dolegliwosci
bdlowych w dolnym odcinku kregostupa jest leczeniem kompleksowym, obejmuje kinezyterapie, fizykoterapie i ma na celu zmniejszenie bélu, stanu
zapalnego a takze wzmozonego napiecia miesni.

Materiat i metody. Badaniu zostata poddana grupa 60 o0séb z dolegliwosciami blowymi dolnego odcinka kregostupa. Badanych podzielono na dwie
réwnie 30-osobowe grupy. W obu grupach stosowano zabiegi fizykalne: laseroterapie i magnetoterapie. Dodatkowo w pierwszej grupie wykonano
zabieg TENS, w drugiej natomiast wykorzystano prady interferencyjne. W badaniu postuzono sie ankieta, oceng bélu w skali VAS oraz testem
Schobera.

Cel. Celem badania byto poréwnanie wptywu pradéw TENS i pradéw interferencyjnych pod wzgledem zmniejszenia dolegliwosci bélowych oraz
zwiekszenia zakresu ruchomosci dolnego odcinka kregostupa.

Wyniki. Zastosowane postepowanie fizykalne wptyneto korzystnie na stan chorych. Za pomoca testéw statystycznych wykazano zmniejszenie bolu
u pacjentdéw oraz poprawe zakresu ruchomosci kregostupa.

Whioski. Prady TENS sa skuteczniejsza metoda w leczeniu bélu dolnego odcinka kregostupa. Wyniki badan wykazaty, ze zastosowanie pradéw TENS
pozwolito uzyskac pozytywne efekty w postaci zwiekszenia zakresu ruchomosci kregostupa, wszyscy badani w tej grupie odczuli zmniejszenie bélu.

Stowa kluczowe:
odcinek ledzwiowy, dolegliwosci bélowe, prady TENS, prady interferencyjne

Abstract

Admission. Lower back pain is one of the most common problems associated with locomotor disorders. They are a serious medical problem, but also
due to the prevalence of social and economic problems. Treatment of pain in the lower spine is a comprehensive treatment, includes kinesitherapy,
physiotherapy and aims to reduce pain, inflammation and increased muscle tone.

Material and methods. The study involved a group of 60 people with pain in the lower spine. The subjects were divided into two equally 30-person
groups. In both groups, physical treatments were used laser therapy and magnetotherapy. In addition, TENS was performed in the first group, while in
the second group, interference currents were used. The study used a questionnaire, pain assessment on the VAS scale and the Schober test.

Objective. The aim of the study was to compare the effect of TENS currents and interference currents in terms of reducing pain and increasing the
range of motion of the lower spine.

Results. The applied physical treatment had a positive effect on the patients' condition. Statistical tests have shown a reduction in pain in patients and
an improvement in the range of motion in the spine.

Conclusions. TENS currents are a more effective method in the treatment of lower back pain. The results of the research showed that the use of TENS
currents allowed to obtain positive effects in the form of increasing the range of spinal mobility, all subjects in this group experienced a reduction in
pain

Key words:
lumbar spine, pain, TENS currents, interference currents
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Introduction

Low back pain is the disease of the contemporary human.
Ailments are connected with homo sapiens’ passage through
the process of evolution, which has made it possible for them
to acquire a vertical body position due to the appropriate
transfer of the center of gravity. The lumbar spine, which is the
weakest link, subject to overloads and injuries, has not been
adapted to such changes [1]. Through the development of
civilization, the human body has been deprived of its natural
needs for physical activity. Because of the chosen form of
working, the society most frequently adopts a sitting posture,
which has an adverse effect on body health and posture. Long
hours of sedentary work with the head lowered over the desk
or repeated weight lifting causes overload of the muscles and
structural changes in the spine. Lack of movement or
excessive overload consequently lead to pain [2]. Pain in the
lower spine can radiate to the buttocks and lower limbs. These
ailments significantly limit mobility, one’s ability to perform
their job and decrease the quality of life which in consequence
impacts mental wellbeing. [3]. Pain symptoms described by
the patient, as well as an interview and physical examination
allow to make an accurate diagnosis [4].

The symptoms most often affect the working age population.
About 60-80% of people after the age of 20 experience (or will
experience in the future) pain located in the lower section of
the spine, while degenerative changes in the spine occur in
50% of the population over 50 and in nearly 100% of people
over 65 [5].

The recent years have seen a rise in the popularity of
physiotherapy, which constitutes an extremely important part
of the treatment process. There are many methods of
physiotherapy targeted at decreasing or eliminating pain.
Treatment for lower back pain syndromes includes
kinesitherapy, physiotherapy and aims to reduce pain,
strengthen the muscular corset, improve the range of motion,
muscle strength, patient’s physical activity and proper
reduction of postural patterns [6].

Physical therapy treatments are currently the most frequently
performed therapeutic procedures in the treatment of spinal
pain. One of the numerous methods of treatment in the field of
electrotherapy of these ailments is the use of TENS currents
and interference currents [6]. TENS currents provide quick
analgesic effects in both acute and chronic conditions. It is an
effective analgesic method that uses electric impulses of
a specific shape and intensity, as well as a strictly defined
frequency to relieve the sensation of pain. [7]. Interferential
currents, however, do not only have an analgesic effect, but
also penetrate deeper layers of tissues. These currents, used to
treat spinal pain, aim to reduce pain symptoms, while raising
the body’s pain threshold, stimulating skeletal muscles to
contraction and impacting the autonomic nervous system. The
procedure takes from 10 to 15 minutes [7].

Kinesitherapy is an important eclement in addition to
physiotherapeutic treatment; its aim is to restore the greatest
possible physical fitness, mobility in joints, strength and
muscle endurance. The exercises performed should not
provoke more pain or have a negative effect on the
cardiovascular and respiratory systems [8].

www.fizjoterapiapolska.pl 23
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Physiotherapy brings great benefits in the treatment of lower
back pain, but its permanent element should be prevention
and improvement of lifestyle [8].

Aim

The aim of the work was to compare the effectiveness of pain
treatment and improve the mobility of the lower spine with
TENS currents and interference currents.

Material and methods

The study was conducted at PZOZ in Starachowice at the
Department of Daily Rehabilitation in the months of June-
August 2017. The study involved 60 people with lower back
pain. The subjects were divided into two equal groups of 30
patients. Both groups included 13 women (43%) and 17 men
(57%). Both the first and the second group underwent
physiotherapy treatments: laser therapy and magnetotherapy.
In the first group the TENS procedure was additionally
performed, while in the second group, interferential currents
were used. Before starting treatment and upon the end of
therapy, the patients underwent assessment of lumbar spine
flexion with the use of the Schober test. Next, they underwent
subjective assessment of the level of pain severity on the VAS
scale. A questionnaire was used to characterize the research
material and obtain answers to the research questions. The
questionnaire used in the survey contains 22 closed questions.
The questions in the survey concern diagnosed spinal pain and
duration, type and effectiveness of physiotherapy treatments
used by the respondents during rehabilitation. The
characteristics of the research material in terms of gender and
age are shown in Table 1.

Table 1. Segregation of patients participating in the study by sex and age

IF currents

Males

Quantity
Mean age
Oldest

Youngest

24

TENS currents
Females Males Females
13 17 30 13
34 56 45 45
56 64 64 63
25 31 25 27
Results

For comparison of the assessed variables depending on the
presence of factors that could influence the results of therapy,
we used the chi-square test y2. During the calculations, the
median, standard deviation, the minimum and maximum
value were taken into account; the correlation coefficient
which was used to interpret the results, determining the
strength of the statistical dependence. EXCEL from the MS
OFFICE 2013 package was used for calculations.

17

51

67

29

30

48

67

27
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Pain severity was assessed using the VAS scale in the analyzed
groups before and after the end of therapy.

100%

80%

Before therapy After therapy

= No pain

Moderate pain

Slight pain

Severe pain

The most severe pain

Figure 1. Comparison of VAS pain score before and after treatment for both groups

Table 2. Statistical values for pain on VAS scale — TENS and IF groups

TENS currents IF currents
Before therapy After therapy Before therapy After therapy

Mean 5.93 3.53 5.70 3.60

2.40 2.10
Differences in means (value decreased) ( value decreased)
Deviation 1.90 1.88 2.19 1.87
Median 6 3.5 6 3.5
Min 2 1 2 1
Max 10 7 10 7
. 0.025 0.0465
T 0.21 0.20

Calculations indicate that before TENS, the mean pain score on
the VAS scale was higher (5.93) than after the procedure (3.53).
After the procedure, patients experienced moderate and slight
pain in 93%. However, prior to surgery, most of the patients
experienced moderate and severe pain (90%). In contrast, in the
group of IF currents assessed before the intervention with in-
terferential currents, the mean pain score on the VAS scale

www.fizjoterapiapolska.pl 25
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was higher (5.70) than after the procedure (3.60). Prior to surge-
ry, patients mostly experienced severe and moderate pain (77%).
After surgery, 93% of patients experienced slight and moderate
pain.

The pain experienced by patients decreased, which is also
evident in the case of changes in the minimum and maximum
values.

9 9
8

7 7
6 6
5 5
4 4
3 3
2 2
1 1
[i] 0

Before therapy After therapy Before therapy After therapy

Figure 2. Statistical values for pain on VAS scale —

TENS group

Figure 4. Comparison of the range of motion for Schober test before and after treatment for both groups
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IF group

The Fig. 2. shows that the intensity of pain before treatment in
the group assessed with TENS currents was 5.93 points. After
treatment, this index clearly decreased to 3.53 points, which
means that the intensity of pain decreases by 2.40 points.

The Fig. 3. shows that the severity of pain before treatment in
the group tested with IF currents was 5.70 points. After
treatment, this index clearly decreased to 3.60 points, which
means that the intensity of pain decreases by 2.10 points.
Analysis of the influence of currents on increase in the range
of motion using the Schober test.

g Before therapy After therapy
= Very large values
= Large values
= Moderate values
= Small values
= None

Figure 3. Statistical values for pain on VAS scale —
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Table 2. Statistical values for pain on VAS scale — TENS and IF groups

Mean

Differences in means

Deviation

Median

Min

Max

P

Before therapy

Figure 5. Statistical values for Schober test - TENS

group
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TENS currents

Before therapy After therapy Before therapy
3.10 5.95 3.10
2.84
(value increased)
1.62 1.95 1.77
2.75 6 2.5
1 2.5 1
6 10.5 8
0.0138
0.24

The calculations indicate that before TENS the mean value of
the test was lower (3.10) than after the procedure (5.94). The
average test value increased by 2.84. The test values before tre-
atment were small and moderate in 87%, after treatments they
were moderate and large in 87%. In the group of interferential
currents, the calculations show that before the surgery the avera-
ge value of the Schober test was lower (3.10) than after the pro-
cedure (5.70). The average test value therefore increased by
2.60. Before the surgery the overwhelming number of results —
93% fell within the scale of small and moderate values. After the
procedure, the test value was 86% on the scale of moderate and
large values. The minimum and maximum values also increased.
Thus, the teste value clearly increased after convergences.

8

7

After therapy Before therapy

IF group

IF currents

After therapy

5.70

2.60
(value increased)

1.82
5.5
2.5
9.5
0.0464
0.21
After therapy

Figurte 6. Statistical values for Schober test —

27
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The Fig. 5. shows that the range of spinal mobility before
treatment in the group examined by TENS currents was
3.10 cm. After treatment, this index clearly increased to
5.94 c¢cm, which means that the range of subjects’ mobility
increased by 2.84 cm.

The Fig. 6. shows that the range of spinal mobility before
treatment in the group examined with IF currents was
3.10 cm. After treatment, this index clearly increased to
5.70 cm, which means that the range of subjects’ mobility
increased by 2.60 cm.

Discussion

Pain in the sacro-lumbar spine has become the most common
cause of incapacity to work. Changes in the intervertebral
discs of the joints and ligaments play an important role in the
formation of lower back pains [9]. Pain, regardless of gender,
affects both people working physically and mentally [9]. This
dependence is confirmed by in-house research, in which
lumbar spine pain was observed in both women and men. The
research allows to conclude that physical and mental stresses
related to the nature of work and lifestyle may negatively
affect the functional condition of the spine.

Many publications have appeared confirming the effectiveness
of pain relief with TENS currents in lower back pain. The
effectiveness of treatment with TENS currents is over 50% in
almost half of the patients assessed within a few days of
therapy. In-house research confirms this effectiveness.
Treatment with the use of TENS currents is beneficial for the
reduction of pain, while the scope of spinal mobility is
improved [10].

Demczyszak conducted similar research in which she obtained
very positive effects from using the TENS current treatment.
According to the author, therapies using TENS currents should
be used as the method of choice. The effectiveness of TENS
currents was also found in patients not responding to other
forms of treatment [10].

Jarzab et al. performed studies that showed that the most
effective and long-lasting analgesic effect is noted in the
group of patients with TENS currents, while interference gives
an immediate and short-term therapeutic effect [11].

Depa conducted tests to which patients with lower back pain
were qualified. All patients were evaluated before and after
therapy. The study analyzed the scope of spinal mobility using
the Schober test and subjective experience of pain using the
VAS scale. Studies have shown that, after the applied therapy,
59% of respondents experienced a reduced subjective
experience of pain, and 57% of respondents observed an
improvement in the range of motion in the lower spine [12].

In in-house studies, the VAS scale was also used to assess the
variability of the subjective experience of pain. The usefulness
of this scale has been confirmed in many medical works.
Statistical results show the severity of pain before and after
the use of a series of treatments. Studies have shown that
patients experienced reduced pain sensations after the therapy.
The Schober test was also used to check mobility in the
lumbar spine, 33% of respondents noticed an improvement in
the range of motion.

www.fizjoterapiapolska.pl
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Conclusions

1. TENS currents are more effective in the treatment of lower
back pain, immediately after the procedure the pain
experienced by patients was reduced. The difference was
statistically significant.

2. Physiotherapy treatments had a positive effect on the scope
of spinal mobility. After treatment, the range of mobility in
both groups increased, while greater improvement in mobility
was recorded in the group treated with TENS currents; the
difference was statistically significant.
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