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In Brief

A total of 105 patients with chronic low back pain of both sexes
underwent a single application of Aussie Current for 30 min and
were randomized into five groups: AG1kHz/100 Hz, AG1kHz/2
Hz, AG4kHz/100 Hz, AG4kHz/2 Hz, or placebo. Pain intensity
was assessed in all individuals. The Aussie Current provides an
immediate analgesic effect in individuals with chronic low back
pain, but there has been no conclusion on the ideal parameter.

Analyze immediate analgesic effects of Aussie current
with different parameters on chronic low back pain

Divided into five groups: AGIkHz/100 Hz, AG1kHz/2 Hz,

The participants were placed in a prone position:

- Four electrodes were placed crosswise in the lumbar region

- Two electrodes placed in each paravertebral region 5cm
laterally and bilaterally from the 3 and 5% lumbar vertebrae

This study confirmed a pain reduction
exceeding 55% in participants, based
on the numerical pain rating scale

Inclusion:

- Aussie current were applied only
once for 30 minutes

- Diagnosed with non-specific for
more than 3 months

- Numerical pain scale >3

Exclusion:

- Disc herniation

- Underwent surgery on the lumbar
spine and abdominal region

- Did not have radiating pain to leg

- Pregnant women

- Patients with pacemakers

- Patients who ingested
anti-inflammatory drugs 48 hours
before the evaluation

- Those who had no low back pain
at the time, and those who had
a numerical pain rating scale <3

Highlights
= Aussie Current decreases immediate pain intensity.

= Both carrier frequencies of Aussie Current were efficient
in decreasing pain.

= There are no ideal parameters for using the Aussie Current
to relieve pain in individuals with chronic lower back pain.
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ORIGINAL ARTICLE

Immediate effects of Aussie Current
on chronic low back pain:
a randomized controlled trial
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Audrin Said Vojciechowski?, Luiza Helena Gongalves', Ana Carolina Brandt de Macedo'

"Universidade Federal do Parana, Curitiba, PR, Brazil.
2 Universidade Positivo, Curitiba, PR, Brazil.

DOI: 10.31744/einstein_journal/2025A00222

ABSTRACT

Objective: To analyze the immediate analgesic effects of Aussie Current on chronic low back pain
using different parameters. Methods: A total of 105 patients (aged 18-80 years, of both sexes,
with chronic low back pain) were randomized into five groups: AG1kHz/100Hz, AG1kHz/2Hz,
AG4kHz/100Hz, AG4kHz/2Hz, and placebo. All participants underwent a single application of the
Aussie Current for 30 min. The assessments were conducted before and immediately after the
intervention, with the following outcomes: pain intensity using the numerical pain rating scale,
McGill Pain Questionnaire, mechanical pain threshold, and five-times-sit-to-stand test before and
immediately after the intervention. The Start-Back Questionnaire was administered before the
intervention to analyze the physical and psychosocial factors related to chronic lower back pain.
Results: In the intragroup analysis, all groups showed significant differences in the numerical
pain rating scale and total McGill Pain Questionnaire index. For the mechanical pain threshold,
a significant difference was observed in the AG1kHz/100Hz Group at three points in the lumbar
region and in the five-times-sit-to-stand test at AG1kHz/100Hz, AG1kHz/2Hz, and AG4kHz/100Hz.
In the intergroup comparison, there was a significant difference in the numerical pain rating scale
scores between the AG1kHz/100Hz and AG1kHz/2Hz Groups in the Placebo Group. Conclusion:
Aussie Current provides an immediate analgesic effect in individuals with chronic low back pain;
however, there is no consensus on the ideal parameters.

ClinicalTrials.gov Identifier: RBR-98HJ9X.

Keywords: Transcutaneous electric nerve stimulation; Low back pain; Pain measurement

INTRODUCTION

Low back pain (LBP) is among one of the most common musculoskeletal
complaints, affecting up to 84% of the population worldwide at some point
in their lives.) In most cases, the pain disappears within six weeks, whereas
in other cases, there is no improvement, and the pain progresses to a chronic
condition.® It is often difficult to determine the exact cause of LBP because
of its multifactorial origins, including sociodemographic and biopsychosocial
factors, profession, and lifestyle.® Patients with chronic LBP experience
considerable pain and impaired functional capacity daily, which leads to work
absences and harms both the individual and society economically.t®

Thus, given the health and economic spheres, it is important to seek an
effective treatment for nonspecific chronic low back pain (CLBP) that is
non-invasive, non-pharmacological, and inexpensive. Electrotherapy is an
indicated physical therapy resource because it is cheaper than surgical and
pharmacological therapy. In addition, electrotherapy mediates its effects via
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electrical stimuli. This can activate the nervous system
fibers.5? Among the currents used in electrotherapy
are low-frequency currents, such as transcutaneous
electrical nerve stimulation (TENS), and medium-
frequency alternating currents, such as interferential,
Russian, and Aussie currents (AC). AC, a medium-
frequency alternating current (1 or 4kHz) modulated
at low frequencies (1 and 120Hz), differs from other
currents because it has a short burst duration, which
makes it more comfortable.®

Previous studies have indicated that AC can produce
torque and increase muscle strength;®? a pulse
frequency of 1kHz and bursts with a duration between
2 to 4ms are considered necessary to produce torque.
Regarding its analgesic potential, some researchers!%!!)
have found that AC is as effective as TENS in pain
relief.®!) For pain relief, a pulse frequency of 4kHz,
with a burst of 4ms, is recommended.)

According to Imamura et al.,*? individuals with LBP
have increased excitability by 28 in the central nervous
system, indicating the amplification of nociceptive
processes 29 and demonstrating impaired conditioned
pain modulation. The analgesic effect of AC is 30 like
that of TENS, although their physical properties differ.
In animal studies, 31 TENS has been found to reduce
central excitability by activating 32 central inhibitory
pathways.(39 The gate control theory of pain is the
commonly used theory to 33 explain pain inhibition by
TENS. According to this theory, stimulation of large 34
diameter afferents by TENS inhibits nociceptive fibers
and evokes responses in the spinal cord’s dorsal horn.!>
Moreover, TENS activates the opioid receptors in the
central 2 nervous system, inducing analgesia.(®

Silva et al."” used AC in individuals with chronic
nonspecific neck pain for analgesia (4kHz, 5Hz, and
4ms) over 12 sessions; however, there was no significant
improvement in pain or functionality. Ward et al.”)
compared the analgesic effects of TENS (50Hz) and AC
(4kHz, 50Hz, 4ms) in healthy individuals and found that
AC provided greater comfort on application with no
significant difference in the analgesic effect. Rampazo
et al.’1 compared the analgesic effects of different
electrical currents (TENS, Interferential Current, and
AC) on the pain and comfort thresholds of healthy
individuals and found no significant differences.

To the best of our knowledge, no previous study
has evaluated the analgesic effect of AC in individuals
with CLBP or compared the effects of different pulse
frequencies and frequency modulations. Only one
study® verified the analgesic action of AC applied to
strengthen the lumbar spinal erectors (1kHz, 50Hz, 4ms)
during 12 sessions (4 weeks) and found improvement in
pain and lumbar muscle resistance.
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OBJECTIVE

To analyze the immediate effect of the Aussie Current
with different application parameters on the subjective
perception and maximum tolerance of mechanical pain
in individuals with chronic low back pain, and to assess
functionality.

METHODS
Study design

This was a double-blind, five arms, controlled,
randomized clinical trial. This study was approved by
the Ethics and Research Committee of the Universidade
Federal do Parand (CAAE: 44642615.2.0000.0102;
#1.145.540).

Study location

Data were collected at the Physiotherapy Laboratory
of the Universidade Federal do Parand between August
2018 and September 2019.

Eligibility criteria
The inclusion criteria were individuals between 18
and 85 years of age of both sexes, with nonspecific
CLBP (more than 12 weeks),® pain intensity using
the numerical pain rating scale (NPRS) greater than
3.2D) Those who agreed to participate after a verbal
invitation signed a Free and Informed Consent
Form (Resolution 466/2012 of the National Health
Council). Nonspecific pain, which is caused by pain
(such as infection, neoplasm, metastasis, osteoporosis,
rheumatoid arthritis, or inflammatory processes), was
not identified.®

The exclusion criteria were patients with disc
herniation or who underwent surgery on the lumbar
spine and abdominal region, did not have radiating pain
in the leg, were pregnant, had pacemakers, ingested
anti-inflammatory drugs 48 hours before the evaluation,
had no low back pain at the time, and had an NPRS< 3.

Sample calculation

The sample size was calculated using G*Power3.1.9.4,
assuming a difference of two points in pain intensity
using the NPRS, with an estimated standard deviation
of 1.47 points. Considering a test power of 80%,
significance level of 5%, and sample loss of 10%, 23
participants were recruited for each group (115). In
addition, owing to sample loss, the power of the sample
was 0.71 with 105 participants.
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Randomization

Randomization was performed using six blocks. Five
blocks contained 20 papers, four of which were from
each group: AGIlkHz/100Hz (n=4), AGlkHz/2Hz
(n=4), AG4kHz/100Hz (n=4), AG4kHz/2Hz (n=4), and
Placebo Group (PG) (n=4). The last block contained
15 papers, with three papers from each group, for a
total of 115 papers. Each block was randomized using
a raffle.®® A new block was randomized only after the
completion of the previous block; that is, after 20 papers
from that block were selected. The selection process was
blinded to both the participants and evaluators, with a
third person responsible for controlling the process.

Intervention

The participants were randomized into five groups:

AG1kHz/100Hz, AG1kHz/2Hz, AG4kHz/100Hz,

AG4kHz/2Hz, and PG Groups.

For AC application, the participants were placed
in a prone position, and four electrodes were placed
crosswise in the lumbar region, with two electrodes
placed in each paravertebral region Scm laterally and
bilaterally from the 37 and 5" lumbar vertebrae.® The
electrodes were made of silicone (90mm X 50mm) with
a conductive gel and fixed using adhesive tape. We
used the same application method as the TENS. The
Aussie equipment used was Neurodyn (IBRAMED),
previously calibrated, with the application of 30 min of
AC. The parameters for each current were as follows.

- AGI1kHz/100Hz: pulse frequency (PF)=1kHz,
modulated at 100Hz, burst=4ms, intensity
(I)=sensory level.

- AGI1kHz/2Hz: PF=1kHz,
burst=4ms, I=motor level.

- AG4kHz/100Hz: PF=4kHz, modulated at 100Hz,
burst=4ms, [=sensory level.

- AG4Hz/2Hz: FP=4kHz,
burst=4ms, I=motor level.

modulated at 2Hz,

modulated at 2Hz,

The PG procedure mirrored others, however,
intensity remained unchanged; no parameters were
applied. The therapist asked the participants whether
they could feel the sensation of the current. All groups
received this command; the PG showed no response.

Only one application of the Aussie Current was
performed, and reassessment was performed immediately
after 30 min.

Evaluated clinical outcomes
Asingle blinded researcher assessed participants before
and directly after the intervention. The researcher

was uninvolved in the study’s application, remaining
unaware of participant group assignments. Second
Applied Current. Participants were assessed using a
specific form containing data for the identification,
anamnesis, assessment, and classification of pain
using scales (NPRS and McGill questionnaire) and
mechanical pain tolerance (using pressure algometry).
Functional tests (five-times-sit-to-stand test [SXSST])
were also performed, and the Start-Back Questionnaire
(SBST) was used to assess biopsychosocial factors
associated with LBP. These instruments were used
before and 30 min post-AC, AC preceding the current
application.

The NPRS is a 10cm long horizontal line numbered
from 0 to 10, with 0 indicating no pain and 10 indicating
the maximum pain. The participants indicated the point
representing the intensity of their pain at the time of
assessment.” Pain was classified according to Boonstra
et al.?V and categorized as low (NPRS<3), moderate
(NPRS between 4 and 6), or high (NPRS=7).

The McGill Pain Questionnaire (MPQ), validated
in Portuguese by Mercedes Costa et al.,® has 0.46 to
0.80 reliability and good construct validity. It assesses
several aspects of pain using the words (descriptors)
that participants choose to express their pain. The 78
descriptors that qualified for pain were divided into four
categories: sensory discriminative, emotional motivational,
cognitive, and miscellaneous, and into 20 subcategories.
Participants could choose a word per subcategory, or
choose none. The numerical index of the descriptors
was calculated as the number of words chosen by the
participants to characterize their pain, with a maximum
of one word from each subgroup and a maximum of
20 words. A numerical index was calculated for each
category.®

Mechanical pain tolerance (MPT) was assessed
using an algometer (EMG System, Brazil). To perform
the algometer evaluation, four points were demarcated
in the lumbar region (5cm from the third and fifth
lumbar vertebrae on both the right and left sides).® In
addition, points were marked for use as controls: the
midpoint of the tibial muscle, anterior to Scm, lateral
to the tibial tuberosity of the right and left legs. The
tip of the algometer (1cm in diameter) was pressed at
each point perpendicular to the participant’s skin, and
the participant was instructed to say “stop” when they
could no longer tolerate the pressure; the pressure
was recorded in the evaluation form. Averaging three
samples from each point determined MPT. Each
collection was conducted in sequence: first to the left
(L) of L3, and then to the right (R) of L3, left of LS,
and right of L5.® The development rate was 0.3 Kgf/s,
and the second collection was started at the end of
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the application at the last point. We evaluated the
resource both immediately before and after its 30-
min application. To calculate the intraclass correlation
coefficient, the researcher evaluated it within an interval
of 48hours. Data analysis indicated excellent reliability
of the interventionist’s results (intraclass correlation
coefficient, 0.95).

The Start-Back Questionnaire (SBST) assesses
physical and psychosocial factors and relates them
to possible prognoses in individuals with LBP. It has
a reliability of 0.79 and good validity.?® The SBST
comprises nine items, four of which are related to pain,
functionality, and comorbidities, and five of which are
related to socio-psychological factors. Individuals were
classified as high risk (greater presence of psychosocial
factors than physical factors), medium risk (low presence
of psychosocial and physical factors compared to high
risk), or low risk (minimal presence of psychosocial
and physical factors); a total score between 0 and 3
was considered low risk. For a final score above three,
psychosocial factors were considered, and the number
of questions was selected from five to nine. If the total
was <3, individuals were classified as medium risk, and
if the total was =3, individuals were classified as high
risk.®

The five-times sit-to-stand test (5XSST) assesses the
strength and muscle performance of the lower limbs.
During the test, the individual was seated in a chair
with their feet resting on a flat surface, an erect spine,
and crossed upper limbs. Under command, the subject
was instructed to perform five sit-to-stand as quickly as
possible without the aid of the upper limbs during the
test. The time was measured using a stopwatch. The
test was performed three times with an interval of 1 min
between each repetition, and the average of the three
repetitions was calculated.®”

Statistical analysis

The parameters were analyzed using SPSS Software
version 25.0. The results are expressed as
mean=*standard deviation and were subjected to
analysis of normality and homogeneity of variances
using the Shapiro-Wilk and Levene tests, respectively.
We conducted a prospective, intention-to-treat analysis
of the data. For parametric variables, an analysis of
covariance (ANCOVA) of repeated measures was
performed for intergroup comparisons, with the SBST
as the covariable. For non-parametric variables, the
Wilcoxon test was used for intragroup analysis and the
Kruskal-Wallis test for intergroup analysis. The effect
size (ES) (Cohen’s d) was estimated using the mean of
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the differences between the groups, in which 0.1, 0.25,
and 0.40 were considered small, medium, and 0.40 as a
large effect, respectively. Statistical significance was set
at p<0.05 for statistical significance.

RESULTS

A total of 115 patients were evaluated and divided
into five groups: AGI1kHz/100Hz, AG1kHz/2Hz,
AG4kHz/100Hz, AG4kHz/2Hz, and PG Groups. The
study had a sample loss of 10 individuals (Figure 1),
leaving 105 participants.

¥ Assessed for eligibility

[ -

E (n=115) Excluded:

c Not meeting inclusion

w criteria (n=10)

L - Could not stay lyin
Randomized (n=5) v ving
(n=105) - Did not want to receive
the current (n=5)

c

k<]

8

2 AG1kHz/100Hz AG1kHz/2Hz || AG4kHz/100Hz || AG4kHz/2Hz

<
(n=21) (n=21) (n=21) (n=21) PG

L | CF: 1kHz CF: 1kHz CF: 4kHz CF: 4kHz (n=21)
Burst Burst Burst Burst Intensity:
modulation: modulation: modulation: modulation: off
100Hz 2Hz 100Hz 2Hz
Burst: 4ms Burst: 4ms Burst: 4ms Burst: 4ms

Reassessment

AC: acoustic current; CF: carrier frequency; y: time; PG: Placebo Group

Figure 1. Study design

Table 1 shows the sociodemographic and clinical
characteristics of the study population. The mean age
was 29.9+12.5 years, with a predominance of females
(n=56), incomplete college education (n=60), non-
smokers (n=96), non-alcoholics (n=87), and non-
sedentary lifestyles (n=63). Regarding pain location,
most participants reported centralized pain (n=46) that
worsened at night (n=41) and during effort (n=97),
Regarding biopsychosocial factors, 44 were considered
high risk, 12 medium risk, and 49 low risk.

In the intragroup analysis (Table 2), all groups
showed a significant difference in the NPRS categories
and total MPQ index. AG1kHz/100Hz (p=0.00) and
AG1kHz/2Hz (p=0.00) showed the greatest reduction
in NPRS (71.7% and 78.7%, respectively), whereas
AG4kHz/100Hz and AG4kHz/2Hz exhibited reductions
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Table 1. Clinical and sociodemographic characteristics

AG1kHz/100Hz = AG1KHz/2Hz  AG4KHz/100Hz  AG4KHz/2Hz PG
(n=21) (n=21) (n=21) (n=21) (n=21)  Pvalue
Age (mean=SD) 33.4+17.1 28.3+10.5 36.5+16.6 238+79 289+10.8 >0.05
Gender, n (%)
Female 13(61.9) 9(42.9) 10 (47.6) 12(57.1) 12(57.1)
Male 8(38.1) 12(57.1) 11(52.4) 9(429) 9(429)
Scholarity, n (%) >0.05
Incomplete fundamental 1(4.8) 1(4.8) 0(0) 0(0) 0(0)
Complete fundamental 2(9.5) 0(0) 0(0) 01(0) 0(0)
Incomplete high school 0(0) 0(0) 1(4.8) 2(9.5) 0(0)
Complete high school 2(9.5) 1(4.8) 6(28.6) 0(0) 4(19)
Incomplete college 11(52.4) 14 (66.7) 8(38.1) 17 (81) 10 (47.6)
Complete college 5(23.8) 5(23.8) 6(28.6) 2(9.5) 7(333)
Life habits, n (%)
Smoker 2(9.5) 0(0) 1(4.8) 1(4.8) 5(23.8)
Alcohol consumption 3(14.3) 1(4.8) 2(9.5) 9(42.9) 3(14.3)
Sedentary 11(524) 8(38.1) 10(47.6) 4(19) 9(429)
Time of pain (months) 3.8;1;10;2 7.3;1;60;3 5.8;1;20;3 3.6;1;10;3 3.1;1,6;3 >0.05
(Mean. min. max. median)
Location of pain, n (%)
Centralized 9(429) 9(429) 9(42.9) 6(28.6) 13(61.9)
At the right 5(238) 0(0) 6(28.6) 4(19) 3(143)
At the left 2(9.5) 4(19) 3(14.3) 3(14.3) 2(9.5)
Bilateral 5(23.8) 8(38.1) 2(9.5) 8(38.1) 3(14.3)
Period of the day when pain worsens, n (%)
Morning 7(33.3) 9(42.9) 8(38.1) 3(14.3) 7(333)
Afternoon 1(4.8) 7(333) 4(19) 8(38.1) 4(19)
Night 13(61.9) 5(23.8) 9(42.9) 10 (47.6) 4(19)
Activities that exacerbate pain, n (%)
Walk 8(38.1) 5(23.8) 8(38.1) 3(14.3) 9(429)
Sit 10 (47.6) 12(57.1) 12(57.1) 11(52.4) 12(57.1)
Bend 12(57.1) 14(66.7) 14.(66.7) 11(52.4) 12(57.1)
Get up 13(61.9) 7(333) 10 (47.6) 11(52.4) 12(57.1)
Climbing stair 4(19) 5(23.8) 7(33.3) 5(23.8) 5(23.8)
Effort/lift object 19(90.5) 20(95.2) 17(81) 20(95.2) 21(100)
Pain classification
Mild 12 (57.1) 19(90.5) 17(81) 17 (81) 20(90.5)
High 9(42.5) 2(9.5) 4(19) 4(19) 1(4.8)
Start back
Risk lower 6(28.6) 10 (47,6) 10 (47,6) 12(57.1) 11(52.4)
Risk medium 4(19) 2(9.5) 1(4.8) 4(19) 1(4.8)
Rish higher 11(52.4) 9(42.5) 10 (47.6) 5(23.8) 9(429)
PG: Placebo Group.
of 55.7% and 62.5%, respectively, and the PG showed a DISCUSSION

reduction of 38.6%. In the MPT, a significant difference
was observed at three points in the lumbar region (RL3,
LL5, RLS5) of AG1kHz/100Hz (p=0.02); this group
also showed significance in the 5XSST (Wilcoxon test,
p<0.05), AG1kHz/2Hz, and AG4kHz/2Hz.

Table 3 shows the intergroup comparison. In the
NPRS, AG 1kHz/100Hz (p=0.06) and AG 1kHz/100Hz
(p=0.06) differed from the PG results.

This study shows that the use of AC plays a role in the
management of CLBP due to its immediate analgesic
effect, and a PF of 1 KHz obtained significant results in
the PG. Thus, AC can be considered a complementary
therapy before initiating kinesiotherapy.

The SBST, of which 46.6 presented low risk, 11.4%
medium risk, and 41.9% high risk, was used to assess
the influence of biopsychosocial factors associated
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Table 2. Evaluation of Numerical Pain Rating Scale. McGill Pain Questionnaire and pressure pain threshold (within groups)

mean=SD AG1kHz/100Hz (n=21) AG1kHz/2Hz (n=21) AG4kHz/100Hz (n=21) AG4kHz/2Hz (n=21) PG (n=21)
(min; max; med)  Before After Before After Before After Before After Before After
NPRS 5323 16£15 4720 10£12 52+15 23+18 40+18 15216 4410 27+18
(3;8:6) (0:4;2) (3;9;6) (0;4;1) (3;7:6) (0;5;2) (3;8;4) (0;5;1) (3;7;5) (0;7;3)
p value 0.00* 0.00* 0.00* 0.00* 0.00*
MPQ
Sensory 8.1+18 35+4.0 74+27 2.7+39 72432 43+4.2 7.8+2.0 3.8+4.0 8.0+2.3 5.6+35
(4:10:8) (0;10:1) (2:10:8) (0;10:0) (1:10:9) (0;10:3) (2:10:8) (0;10;3) (2:10;9) (0;10;7)
p value 0.00* 0.00* 0.00* 0.00* 0.00*
Affective 3.1+17 0.6+1.3 3.1+17 0.7£1.7 34+19 15+2.0 3.1+15 1.0£1.8 34+13 14+19
(0;5;3) (0;5;0) (1;5:3) (0;5;0) (0;5:5) (0;5;0) (0;5;3) (0;5;0) (0;5;3) (0;5;0)
p value 0.00* 0.00* 0.00* 0.00* 0.00*
Evaluative 1.0+0.0 0.4+05 1.0+0.0 0.3+04 0.9+0.2 0.5+05 0.9+0.2 0.4+05 0.9+0.2 0.7+0.4
(0;1;1) (0;1;0) (0;1;1) (0;1;0) (0;1;1) (0;1;1) (1;1.1) (0;1;0) (0;1;1) (0;1;1)
p value 0.00* 0.00* 0.00* 0.00* 0.02*
Miscellaneous 2.8+09 1.0+1.3 22413 09+13 29+12 15+15 28+15 0.8+1.4 23+1.4 19+17
(1:4:3) (0;4;0) (0:4;2) (0;4;0) (0;4:4) (0;4:1) (0;4:3) (0;4;0) (0;4;3) (0:4;1)
p value 0.00* 0.01* 0.00* 0.00* 0.25
Total 15.1+3.6 5.1+59 13.8+5.3 29+54 145+6.4 75+76 14.4+45 5.5+6.9 14.8+4.7 9.3+7.1
(9;20;15) (0;18;2) (4:20:14) (0;20:0) (2;20:19) (0;20:4) (3;20:14) (0;20:2) (3;20:16) (0;20:9)
p value 0.00% 0.00* 0.00* 0.00 0.00*
MPT
ATL 43£15 48+32 6.4+3.3 6.6-2.8 6.1£3.1 6.1£3.6 5.6+25 6.1£3.0 6.2+2.9 6.3£3.2
(1.7.84:38) (0.0;16.1;4.0) (1.4;146;6.0) (1.7,133:6.7) (1.7;13.7,5.1)  (16;17.4;5)  (2.0;13.1;6.9) (0.1;13.1:6.8) (1.8;12.9;6.4) (1.6;13.3;6.0)
p value 0.17 0.61 0.89 0.17 0.92
ATR 45+20 47+26 7.0£35 6.9+3.2 6.2+3.7 6.0£3.8 5.5+2.4 5.3+25 6.2+3.2 6.4+38
(19,9439 (0.1;12541) (1.6;144,72) (17,144,700 (1.717.7,48) (1.5;19.0,48) (15;105;56.5) (0.1;10.8;,5.7) (1.9;14.6,6.0) (1.2,16.4,6.4)
p value 0.63 0.68 0.52 0.62 0.77
LL3 3.7+12 42+19 49+26 5.2+23 5.2+2.2 5.5+2.3 43+2.1 47+16 43+17 4.1£2.0
(14,71;36) (11,8737 (1.8;11.8,46) (2.0,9.7;41) (21,94,47) (20,11.7;46) (1576;43) (24,7542) (11,7843  (0.9;8.34.1)
p value 0.06 0.28 0.43 0.13 0.32
RL3 39+14 45+1.7 5.1+2.7 53x2.2 54=29 56=2.7 4423 45+1.2 46+2.1 46+25
(08;7.2,39) (1.1;8.2:42) (1.8,12.0;47) (1.7;103;49) (1.3;11.7;42) (2.2,122;48) (1.0;85;4.1)  (1.9:6.4;,44) (1.8,104;42) (1.2,9.9:4.1)
p value 0.04* 0.61 0.48 0.71 0.82
LL5 3.4+1.1 40+18 46+26 46+2.0 49+23 5.1+2.9 48+36 45+1b 42+17 40+2.0
(13;569;32) (099939 (1.7;132;46) (1.7,82;48) (1.6,116;43) (24;14;39) (1.7,17.2,34) (2.1;78;470  (1.4,76;4.1)  (1.2,8.6;4.0)
p value 0.02* 0.91 0.79 0.59 0.32
RL5 38+16 43+2.0 46+25 49+22 5.1+25 5.0£2.3 45+23 46+15 44+23 45+23
(1.1,75:36)  (0.8;10.9;39) (1.4;123;46) (20,9848 (1.4,12.8:45) (22;,109;45) (1.2,92;46) (1.8:6.9:47) (1.7,105,8.8) (1.2;88,37)
p value 0.05* 0.29 0.71 0.70 0.5
HXRSS 15.7£9.1 19.1£8.2 19.1+114 215%119 23.7%10.0 222+12.3 23.3+9.8 24.6+8.5 23.1+6.5 216+75
(9;24;12.3) (9;20;11.3) (9;21;10.8) (8;16;10.2) (8;27;11.7) (0;27;12.0) (8;15;11.4) (0;14;10.1) (8;16;10.6) (0;19;11.0)
p value 0.00% 0.00% 0.06 0.00* 0.09

*p<0.05 (Wilcoxon test); * pared test

SD: standard deviation; min: minimum; max: maximum; med: median; NPRS: Numerical Pain Rating Scale. MPQ: McGill Pain Questionnaire; MPT: mechanical pain tolerance; ATL: anterior tibial left; ATR: anterior tibial right.

with CLBP. When this factor was used as a covariate
for pain outcomes using the NPRS, MPQ, and MPT,
no significant differences were observed. Therefore, it
can be concluded that biopsychosocial factors did not
influence the study results. However, when the covariate
pain classification was inserted, significant differences
were found in pain, the higher the classification, the
greater the improvement.

einstein (Sao Paulo). 2025;23:1-9

This study confirmed a pain reduction exceeding
55% in participants, based on the NPRS. Ostelo et al.®®
reported that a decrease of >30% in posttreatment
NDT represented a minimally important clinical
change. The intervention groups showed differences
greater than 3 points compared to the PG. According to
Chou et al.,® this indicates a strong treatment effect.
These results corroborate those of Pelegrini et al.,?”
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Table 3. Between group analysis

Mean=SD (min; max; med) Groups PG
AG1KHz/100Hz AG1KHz/2Hz AG4KHz/100Hz AG4KHz/2Hz PG
NPRS 5.3+2.3(1;8;6)* 4.7+2.0(0,9;6)* 5.2+1.5(1,7:6) 4.0+1.8(2;8:4) 44+1.0(2,7;5)
MPQ
Sensory 8.1+1.8(4:10:8) 7.4+2.7(2:10:8) 7.2+3.2(1:10:9) 7.8+2.0(2:10:8) 8.0+2.3(2:10:9)
Affective 3.1£1.7(0;5;3) 3.1£1.7(1,5,3) 34+1.9(0;5;5) 3.1£1.5(1;5:3) 34=1.3(0;5;3)
Evaluative 0.9+0.2(0;1;1) 0.9+0.2(0;1;1) 0.9+0.2(0;1;1) 0.9+0.2(0;1;1) 0.9+0.2(0;1;1)
Miscellaneous 0.2+0.9(1:4:3) 2.2+13(0;4:2) 29+1.2(0:4:3) 25+15(0:4:3) 2.3+1.4(0:4:3)
Total 13.4=3.6(9;20;15) 13.8+5.3(4,20;14) 14.5+6.4(2;20;19) 14.4+4.3(3;20;14) 14.8+4.7(3,20,16)
MPT
ATL 43+15(1.7;84;3.8) 6.4+3.3(1.4,14.6;6.0) 6.1+3.7(1.7:13.7;5.1) 56+2.5(2.0;13.1;5.9) 6.2+2.9(1.8,12.9,6.4)
ATR 45+2.0(1.9;9.4;39) 7.0+35(1.6,14.4:7.2) 6.2+3.7(1,7:17.0;4.8) 5.5+2.4(1.5:10;5;5.5) 6.2+3.2(1.9;14.6,6.0)
LL3 37+1.2(1.4,7.1:3.6) 49+26(1.8;11.8,4.6) 52+2.2(2.1,9.4,47) 4.3+2.1(1.5;7.6;4.3) 43+1.7(1.1,7.8,4.3)
RL3 39+1.4(0.8;7.2;3.9) 51+2.7(1.8;12.0;4.7) 54+29(1.3:11.7;4.2) 4.3+23(1;,85;4.1) 4.6+2.1(1.8;10.4,4.2)
LL5 34+1.1(1.3,5.9;3.2) 4.6+26(1.7,13;2;4.6) 49+23(16;11.6,4.3) 4.8+36(1.7;17.2,3.4) 42+17(1.4,76,4.1)
RL5 3.8+1.6(1.1,7.5;3.6) 46+25(1.4,12.3,4.6) 5.1£2.5(1.4,12.8;4.5) 45+23(1.2,9.2,4.6) 4.4+23(1.7;,10.5;3.7)
5XRSS 13£23(2;7:1) 0.8+1.0(0;4:1) 0.8+2.3(5;7:1) 0.7+1.0(2;2:1) 0.1+1.3(-3;3;0)

*p<0.05, compared to placebo (Kruskal-Wallis test).

SD: standard deviation; min: minimum; max: maximum; med: median; NPRS: Numerical Pain Rating Scale. MPQ: McGill Pain Questionnaire; MPT: mechanical pain tolerance; ATL: anterior tibial left; ATR: anterior tibial right.

who applied AC (1kHz, 50Hz, 4ms) to strengthen the
lumbar region, resulting in a significant decrease in
pain, as measured using the Visual Analog Scale (VAS),
after 12 treatment sessions. However, Silva et al.(!)
applied AC (1kHz, 50Hz, 4ms) to individuals with neck
pain over 12 treatment sessions and found no significant
difference in pain using the VAS. Rampazo et al.(18!)
used AC (4kHz, 100Hz, 4ms) after 30 min compared
to other forms of electrostimulation (Interferential
Current (IFC) and TENS) and failed to conclude that
ACwas superior regarding VAS, although similar sensory
comfort was shared between them.

Although scientific findings on this subject are
limited, the use of ACs in rehabilitation is increasing
worldwide. Another medium-frequency electrical current
is the IFC, which has undergone more clinical
trials, although the best parameters remain under
investigation. Albornoz-Cabello et al.®” showed the
advantage of using IFC with a 4kHz carrier frequency
(CF) with 65Hz modulation in the short-term VAS.
Lara-Palomo et al.?) used the same CF (4kHz)
and AMF (80Hz) and found significant intergroup
differences in VAS scores after 20 sessions. In this study,
Corréa et al.®» Almeida et al.®® and Almeida et al.*®)
analyzed the immediate analgesic effect and showed a
significant decrease in the VAS score after treatment
with IFC using a CF of 1kHz and 4kHz, with an AMF
of 100Hz and 2kHz.

This study revealed significant post-intervention
improvements across all MPQ domains for every group,
except for the miscellaneous PG intragroup. Using the
IFC, Facci et al.(¥ also showed improvement in the

intervention with the MPQ indexes, albeit using a 4kHz
CF with an amplitude modulation of 20Hz. Almeida
et al.® demonstrated a significant improvement in
the MPQ with an IFC of 4kHz and an AMF of 100Hz.
Pelegrini et al.?” also found a satisfactory improvement
in the total MPQ index after the application of 12
sessions of AC (1kHz, 50Hz, and 4ms) for lumbar
strengthening, which agrees with the results of our
study, in which the group with a PF of 1kHz showed a
significant difference from the PG.

The results of the objective measurement of pain
using the algometer indicated that AG1kHz/100Hz
showed a significant difference at the three points in
the lumbar region. Almeida et al.®® and Almeida et
al.® reported significant results when using IFC with
a higher base frequency (4kHz) and 100Hz modulation.
Similarly, Rampazo et al.'® showed that the pain
threshold pressure increased in relation to PG after the
application of AC, whereas in the other groups (AG
1kHz/2Hz, AG 2kHz/100Hz, and AG 4kHz/2Hz), no
increase in MPT was observed. This agrees with the
study by Almeida et al.,”® who used IFC.

According to Colloca et al.,®® placebo effects
have been attributed to expectations. This theory
assumes that the placebo produces an effect because
the recipient expects it. In this study, despite the PG
showing a decrease in pain, as observed in the 14
NPRS after treatment (intragroup), there was a greater
improvement in the 2kHz/100Hz group than in the PG.
Regarding the MPQ, the AG 1kHz/2Hz group showed
significant improvement in the sensory subcategories
and total index compared to the PG.

einstein (Sao Paulo). 2025;23:1-9
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Regarding the 5XSST results, our study indicated
that the groups that improved after the intervention were
the AG 1kHz/100Hz, AG 1kHz/2Hz, and AG 4kHz/2Hz
Groups. Consequently, this group (AG 1kHz/100Hz)
experienced less pain and improved function.

This study had limitations. We did not assess
sensory body mass index or sensory comfort during
the application and did not follow up to verify the
maintenance of the observed effects. In addition, although
the discussion briefly mentions IFC as another modality
commonly used for pain management, no direct
comparisons were made between the Aussie Current
and other electrical stimulation techniques. Future
studies should address this limitation by evaluating the
comparative effectiveness of various modalities, such
as Aussie Current, TENS, and IFC, to establish their
respective roles in pain control strategies. Despite these
limitations, our findings suggest that the Aussie Current
can be effectively applied for immediate analgesia in
individuals with chronic lower back pain.

Further studies should be performed to compare
additional application parameters and tests to
assess functionality. In addition, we suggest that future
studies include follow-ups at 24-48 h or even weeks
to complement our findings and provide a more
comprehensive understanding of the efficacy of the
Aussie Current over different time frames.

The Aussie Current has great clinical applicability
regardless of the selected parameter because it can
be used for immediate analgesia before performing
exercises, which favor its performance.

CONCLUSION

The Aussie Current provides immediate analgesic
effects in individuals with chronic low back pain at
1kHz frequency, but there is no consensus regarding
frequency modulation.

Implications on physiotherapy practice

The Aussie Current has great clinical applicability,
regardless of the parameter selected, because it can
be used for immediate analgesia before performing
exercises, which favors its performance, or immediately
after the session, such that any pain caused by the
exercise can be alleviated.
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