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Accommodation and pleasantness of different forms
of transcutaneous electrical nerve stimulation in
individuals with nonspecific lumbar pain
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Objective: To evaluate the time, number of accommodation and the pleasantness for
different forms of application of transcutaneous electrical nerve electrical stimulation
(TENS) in nonspecific low back pain. Methods: A quantitative, randomized, crossover
and comparative study was performed. Data were collected over a period of three
weeks with a sample of twenty individuals with nonspecific low back pain who
underwent three electrostimulation sessions with the Conventional TENS, Burst and
VIF, held once per week. The individuals of the research were instructed to report the
first and subsequent accommodation, and were subsequently questioned on the form
they deemed most enjoyable.
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Results: In relation to the first accommodation, it was verified that there was a
significant difference (p<0.05) when compared to the Conventional and Burst groups.
Regarding the number of accommodation, a significant statistical difference (p<0.05)
was observed when comparing the Conventional and VIF groups. There was no
statistically significant difference in the pleasantness.
Conclusion: The form of TENS VIF accommodated less, but the time required for
accommodation was not higher than the others. There was nothing more preferred
form of stimulation of volunteers.
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Introduction
Nonspecific low back pain is considered to be among of the major
health problems in industrialized countries.1 This type of low back
pain is characterised by the absence of structural alteration, ie, there
is no reduction of disc space, nerve root compression, bone or joint
injury, scoliosis or pronounced lordosis that can lead to pain in the
spine. They are characteristic of nonspecific low back pain: pain in
weight, worsening with physical exertion mainly in the afternoon,
relieved with the rest, absence of neurological alterations and
muscular contracture and antalgic posture, associated with inactivity
and inadequate posture.2–4
Despite controversies, use of physiotherapeutic resources is
widely used for the treatment of non-specific low back pain,5 and
for transcutaneous electrical nerve stimulation (TENS) is acclaimed
positive results in pain and disability for this population.6 Such a
form of stimulation is a non-invasive treatment primarily utilized to
promote analgesia. It involves the transmission of electrical energy
from an external stimulator to the peripheral nervous system through
surface electrodes connected to the skin.7,8 Acting on the peripheral
mechanoceptors, the stimulus being carried by the large diameter Aβ
fibers, to the set of interneurons, which acts to inhibit the retransmission
of the painful stimuli carried by the fibers Aδ and C, both of narrow
diameters, closing the gates of the pain,9 but the mechanisms of
endogenous opioid-mediated pain control and central modulation,7,8,10
serotonin release, aspartate and glutamate reduction on the medulla
are also considered mechanisms.11 The TENS is applied in a variety
of frequencies, intensities and pulse duration, being the most used are:
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high frequency (Conventional), low frequency (acupuncture), Burst
and brief intense.12,13
About TENS, one of the subjects considered in the literature is the
process of neural accommodation that occurs when a physiological
response is continuously diminished by the repetitive application of
the same stimulus. As an initial response, receptors act with high
pulse frequency, whereas when the stimulus becomes constant, the
pulse frequency decreases progressively. Maintaining the frequency
of the stimulus is fundamental for the appearance of accommodation.
With respect to the pleasantness it is known that the subjects feel
different frequencies of therapeutic currents of diverse forms.
Therefore, the subjective sensation of each individual must be taken
into account when choosing the frequency, one should seek the best
balance between the result and the minimum of discomfort for each
individual.14,15
Although TENS is widely discussed in the literature, with
evaluations of different parameters, on pain and other symptoms,8,10,16,17
few studies address variations in the process of accommodation and
pleasantness for this modality,18,19 thus generating a lack of consensus
on the behavior of different frequencies in relation to such variables.
In this context, the objective of the present study was to evaluate the
time, number of accommodation and the pleasantness for different
forms of TENS application for individuals with nonspecific low back
pain.

Materials and methods
The present study is characterized as quantitative, randomized,
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cross-sectional and comparative among the different forms of TENS
electrostimulation application. Data collection was performed at
the Physiotherapy Rehabilitation Clinic (CRF) of the Universidade
Estadual do Oeste do Paraná - UNIOESTE - in the city of Cascavel,
Paraná, Brazil, in a period of four weeks, the sample consisting
of twenty individuals, both sex, with nonspecific low back pain.
Regarding the characterization of the sample, mean height of
1.6895±0.07547 was obtained, an average weight of 70.25±14.97674,
a mean BMI of 24.53±4.58 and a mean age of 20.78±2.65.
The inclusion criterion was the existence of nonspecific low back
pain for a minimum period of three months, with no recent or past
diagnosis of low back pain, which was not performing any other
type of treatment and was willing to participate in the evaluations.
Exclusion criteria were contraindications for the use of any type
of electrostimulation and non-attendance on one of the days of
data collection. All participants were previously advised about the
objectives and the procedures carried out during the study, and signed
the Free and Informed Consent Form, previously approved by the
institution’s Research Ethics Committee (CEP).
Each volunteer was submitted to three sessions of electrostimulation,
once a week, with a previous draw in the form of application of the
electrostimulation, in a total of three groups of electrostimulation:
i. Conventional TENS Group: frequency of 100 Hz, pulse duration
200 μs, with comfortable amplitude according to the sensitive
threshold of the volunteer, without motor stimulation, during
twenty minutes.
ii. Burst TENS Group: frequency modulated at 2 Hz, pulse duration
of 200 μs, with enough amplitude to generate a rhythmic muscle
contraction sensation associated with paresthesia for twenty
minutes.
iii. VIF TENS Group: variable frequency between 2 to 217 Hz, pulse
duration of 50 to 500 μs and high amplitude, which could cause
non-rhythmic fasciculations for twenty minutes.
The device used was Neurodyn II of the Ibramed brand, with
the volunteers positioned in a ventral decubitus, electrodes (rubbersilicone 2x4cm) were arranged bilaterally and longitudinally in the
lumbar region where the individuals reported pain. A water-soluble
gel was applied, aiming to reduce the resistance to current and the
electrodes were fixed with adhesive tape in the lumbar region.
After the desired intensity was reached, the time was evaluated,
with the purpose of establishing the time of each accommodation. It
was explained to the participants that whenever felt a reduction in
current intensity should advise the therapist. When the individual
reported the accommodation the time was recorded and then the
intensity increased to the previous stimulus level during the twenty
minutes of the session were noted: the time in seconds of first
accommodation and the number of accommodations that occurred
during the twenty minutes of therapy. At the end of the therapy the
volunteer was asked which current presented the most pleasant.
To verify the normality of the data, the Shapiro-Wilk test was used,
since the data presented a non-parametric distribution, the data were
presented in median and ranking positions, and compared with the
Friedman test, Spearman’s correlation was used for the intensity of
the current with the accommodation threshold; with respect to the
most pleasant current the χ2 test was used. In all cases, the accepted
level of significance was 5%.

87

Results
To compare the initial and mean intensity, there was a significant
difference between Burst and VIF, with higher values for the first
(Table 1).
Table 1 Initial amplitude for the different groups
Conventional

Burst

VIF

Median

22

27

25

Sum of ranks

36.5

49.5*

34*

p-value
0.0314

*Significant difference between groups
Table 2 Accommodation threshold for the different groups, in seconds (s)
Conventional

Burst

VIF

Median

144.5

267

353.5

Sum of ranks

29.5*

46*

44.5

p-value
0.0156

*Significant difference between groups
Table 3 Total accommodations
Conventional

Burst

VIF

Median

5.5

4

3

Sum of ranks

52*

41

27*

p-value
0.0004

*Significant difference between groups

For the first accommodation threshold, there was a significant
difference between Conventional and Burst, but for the average
accommodation there were no differences between groups (Table 2).
For the total of accommodations, during the 20 minutes of therapy,
there was a significant difference when comparing the conventional
and FIV groups (Table 3).
For the pleasantnessthere were no differences in the three
forms of electrostimulation (p=0.8187). This fact also occurred in
the correlation between intensity and accommodation threshold
(Conventional–p=0.0862, Burst – p=0.8648, FIV–p=0.4863)

Discussion
The main goals in the treatment of chronic low back pain are
to relieve pain, increase mobility, improve the quality of life and
the physical functions of patients. A widely used method in the
physiotherapeutic treatment is TENS, which in several studies has
been shown to be effective in chronic pain conditions from different
sources.5–8,11–13,16,20
In this sense, neural accommodation, defined as the decrease in the
perception of the stimulus, is described as an inconvenient factor in
the application of TENS.15 When the current is applied, the intensity
is increased gradually until the individual reports a sensation of
intense paresthesia, as soon as this sensation is reduced, that is to say
the accommodation occurs, it is indicated that the amplitude of the
current is increased so that a constant stimulus is maintained, even for
its analgesic effects to be more effective.21,22
In this context, there is concern that the phenomenon of
accommodation is avoided or at least mitigated, as in the
interferential current that has variations in the frequency
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modulated by the amplitude, known as ΔF, and different forms
for its delivery, nevertheless there is still accommodation of the
chain.14,23 For TENS, there is also electronic instrumentation that
seeks to avoid accommodation, with variations in frequency and
duration of the phase, called FIP, even being a form that had proven
to be more effective than Burst in patients with cancer pain.20 As for
equipment that does not have such a resource, such as low-frequency
transcutaneous electrical nerve stimulation (TENS), it is important in
order to increase the intensity of the current to avoid it.22
In the present study it can be observed that the intensity variations
presented differences only between Burst and VIF, a fact that was
already expected, since for the first form the stimulus occurred until
muscle contraction was observed, which usually requires higher
intensities , however, unexpectedly the intensity was not different for
the conventional form. Although there was no difference in intensity,
there was a difference between the conventional form and Burst in
relation to the accommodation threshold, and the conventional one
presented a shorter time until accommodation occurred, without
differences between them and the VIF form. The limitation of this
study is considered to be the fact that only the first accommodation
threshold was evaluated, suggesting that future studies can evaluate
the thresholds of all the phenomena that occurred.
Regarding the number of accommodations, there was a
significant difference between FIV and the conventional form,
indicating that frequency variations and phase durations were
effective in decreasing the total accommodation; being that there
were no differences with respect to the Burst form, which can
be interpreted by the significant difference in intensity of the
current used, although the correlations did not present significant
differences.
Perceptions of stimulation are quite variable at each level of
intensity, and are related to a number of conditions, including skin
characteristics such as impedance, temperature, hydration and neural
characteristics, such as sensory and nociceptive thresholds, and even
aging.24,25 Thus, the choice of a current as more pleasant involves
several factors, including a possible placebo effect,7 and the population
studied there was no current higher than the others, in relation to being
considered more pleasant. Already Silva et al.comparing 7, 100 and
255 Hz of TENS in healthy subjects, observed that 7 Hz was the
frequency with the highest number of volunteers indicating as the
most pleasant.

Conclusion
VIF TENS form showed a stimulation that accommodated less,
did not require intensities higher than the conventional form, but the
time required for the accommodation to occur was not superior to
the others. There was no more preferred form of stimulation of the
volunteers.
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