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INTRODUCTION

SUMMARY

Background. Chronic nonspecific low back pain impairs function in affected individ-
uals. Transcutaneous Electrical Nerve Stimulation (TENS) has shown to be effective
in reducing the intensity of chronic nonspecific low back pain and should be used
as a complementary treatment. The same can be said for electroacupuncture (EA),
which consists of the application of electrical stimulation through punctured needles
in acupuncture meridians, generating physiological reactions and leading to therapeu-
tic effects.

Objective. To compare the effects of EA and TENS in subjects with chronic nonspe-
cific low back pain.

Methods. Blind randomized clinical trial of 48 subjects with chronic nonspecific low
back pain. The patients were allocated to the following groups: Conventional Kine-
siotherapy (CG), Conventional Kinesiotherapy plus Transcutaneous Electrical Nerve
Stimulation (CTENSG), and Conventional Kinesiotherapy plus Electroacupunc-
ture (CEAG). The individuals were evaluated before and after interventions and at a
30-day follow-up for the following factors: pain level, flexibility, lumbopelvic stabili-
ty, and function. A total of ten interventions were performed three times a week for
four weeks.

Results. All groups significantly improved pain. However, CEAG reduced pain
significantly more than GTENSG and CG (p < 0.05). The three groups significantly
improved function at endpoint (p < 0.05). Regarding the Roland Morris questionnaire,
GCEAC scored significantly lower than CTENSG and CG (p < 0.05). Lumbopelvic
stability improved in all tests for CEAG and CG.

Conclusions. The association between electroacupuncture and exercise improved
pain, function, and lumbopelvic stability in comparison to exercise alone or in associ-
ation with TENS.

KEY WORDS

Low Back Pain; electroacupuncture; Transcutaneous Electrical Nerve Stimulation;
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world (1, 2). In some patients, initial acute pain can last

Low back pain is a public health problem worldwide. for three months and eventually develop into chron-
Its prevalence rate is 80% (1), being one of the most ic low back pain (1). The diagnosis is usually defined
common and disabling musculoskeletal disorders in the as pain below the costal margin and above the inferior
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gluteal folds, characterizing specific or nonspecific low
back pain (3).

Nonspecific low back pain is defined as a symptom for which
there is currently no reliable method to identify the patholo-
gy. It affects approximately 70% to 85% of the population at
some stage in their lives (4). Psychosocial factors play a role in
the development and maintenance of this condition (5), where a
wide variety of factors have some influence. It leads to function-
al disability, limited general mobility, worse self-reported health,
lower quality of life, absenteeism in the workplace, and depres-
sion (5, 6). Low back pain patients often report limitations in
their daily activities, which affects interpersonal relationships
and socialization that are important for any individual (5).
Etiology can be subdivided into mechanical, systemic, and
referred groups. The most frequent cause is mechanic (97 %),
generating “nonspecific low back pain” (4). This definition
is used when the cause of pain cannot be precisely deter-
mined, thus excluding those cases of patients presenting with
a specific cause (e.g., fracture, infection, cancer) (4).
Physiotherapy aims to improve the functional capacity and
quality of life of these patients (7), and exercise is an effective
alternative to reduce pain (8). Transcutaneous electrical nerve
stimulation (TENS) is also effective in reducing the intensity
of nonspecific low back pain and should be used as a comple-
mentary treatment (9). Among its modalities of application is
the acupuncture mode (TENS-AC), which uses an electrical
stimulation with low frequency (< 10 Hz), high pulse width (>
150 mp), and high intensity, respecting the patient’s tolerance.
This mode (TENS-AC) stimulates Ad and C nociceptive fibers,
decreasing pain from the activation of endogenous opioid
mechanisms known as diffuse noxious inhibitory controls (9).
Another method used is electroacupuncture (EA), which
consists of the application of electrical stimulation through
puncture needles in acupuncture meridians, generating phys-
iological reactions and leading to therapeutic effects such
as analgesia (10). Electroacupuncture (EA) modulates pain
through significant changes in opioids, serotonin, and norepi-
nephrine, which are stimulated to defined sites, acting in the
spinal cord and supraspinal structures (11). Electroacupunc-
ture (EA) derived from the integration of traditional acupunc-
ture and modern electrical stimulation is generally accepted
because it is a relatively direct, safe, and inexpensive therapy in
comparison to other conventional therapies (12). In addition,
EA has become increasingly used in clinical practice due to its
repeatability and standardization of frequency, intensity, and
duration. After the needles are inserted into the acupuncture
points, the electrodes are connected to the pairs of needles
and then a small electrical current is administered (12).
Considering that nonspecific low back pain is one of the main
causes of disabilities today, the present study compared the
effects of EA and TENS in subjects affected by this condition.
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METHODS

Blind randomized clinical trial of patients with chronic
nonspecific low back pain. Subjects of both sexes and aged
between 18 and 70 years were recruited. Sample calculation
considered the immediate effect of TENS on pain reduction
in patients with chronic nonspecific low back pain as the
primary outcome of the study. Following Ebadi ez al. (13),
for an initial sample calculation, we used a study power of
80%, a significance level of 95%, a sampling error of 5%,
and a sample size ratio of 1: 1: 1 (Kinesiotherapy group — CG:
Kinesiotherapy and TENS group — CTENSG: Kinesiother-
apy and Electroacupuncture group — CEAG), reaching the
estimated number of 14 subjects for each intervention group.
Believing that losses and refusals would be around 15%, we
reached the final number of 16 subjects for each study group,
totaling 48 subjects.

Inclusion criteria were as follows: medical prescription for
physiotherapeutic treatment of nonspecific low back pain,
history of low back pain for more than three months, and
no other type of concurrent treatment. Subjects with three
absences, with history of previous surgery on the lumbar spine,
or with imaging exams showing intervertebral degenerative
process and pain radiated to the lower limbs were excluded.

This research was approved by the Ethics and Research
Committee of the Lutheran University of Brazil under opin-
ion No. 3,738,209. All participants previously signed an
Informed Consent Form (ICF). The study was registered in
the Brazilian Registry of Clinical Trials (REBEC) under the
number RBR-9w54gd. This study meets the ethical standards
of Muscles, Ligaments and Tendons Journal (14).

Data collection, evaluation and randomization
After fulfilling the eligibility criteria, the study participants
received information about the research and were evaluated
by a previously trained evaluator who did not know to which
group the subject had been assigned (blind evaluator). Evalu-
ations took place before and after intervention and thirty days
after the intervention.

An evaluation form was used to collect sociodemographic data.
The visual analog scale (VAS) was used to assess pain level. The
Wells Bench was used to assess posterior chain flexibility, as
described by Pitanga (15). Lumbopelvic stability was assessed
using the static trunk endurance test, in which the subject seats
with hips and knees flexed at 90°, arms folded and crossed at
the chest, and feet fixed by the evaluator, with the trunk at an
angle of 60°. In this test, the subject holds the isometric posture
for as long as possible and the examiner records the posture
maintenance time. The Sorensen endurance test and the side
bridge test were also performed.

Muscles, Ligaments and Tendons Journal 2021;11 (4)
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Function was assessed using the Roland-Morris Disabili-
ty Questionnaire (RMDQ). This questionnaire consists of 24
self-answer questions, which participants complete in less than
five minutes. The questions have a dichotomous answer (yes
or no) and the final result corresponds to the sum of the yes
answers. This result can vary between 0 and 24, with zero corre-
sponding to a person without complaints and the maximum
value corresponding to a patient with very severe limitations.
After going through the initial assessment, the subjects were
assigned by an independent collaborating researcher, that
is, who did not participate in the other phases of the study.
Randomization took place using sealed envelopes correspond-
ing to each of the groups to which the subject was assigned:
Kinesiotherapy group (CG), Kinesiotherapy and TENS group
(CTENSG), and Kinesiotherapy and Electroacupuncture
group (CEAG).

Intervention program

Three interventions were performed weekly for four weeks,
totaling ten interventions. Consultations lasted 50 minutes,
with vital signs being checked before and after intervention.
Heart rate (HR) and peripheral O, saturation were measured
using a G-Tech® LED oximeter. Blood pressure was measured
using a G-Tech® LED sphygmomanometer and a Littman®

Table I. Description of the kinesiotherapy program.

stethoscope, both previously calibrated. Finally, respiratory
rate was measured using a Western® digital chronometer.
Participants from the conventional kinesiotherapy group (CG)
initially performed three 20-second sets of stretches for poste-
rior muscle chain, followed by 10 repetitions of strengthening
exercises for core stabilizing muscles (held for 6” in the first
and second weeks, 8” in the third week, and 10” in the fourth
week). These exercises were: supine bridge, single leg supine
bridge, side bridge, prone plank (table I).

Participants in the kinesiotherapy and TENS group (CTENSG)
underwent the same kinesiotherapy program but with TENS
application after kinesiotherapy. A portable two-channel trans-
cutaneous electrostimulator (brand Ibramed®, model Neuro-
dyn; ANVISA registration number 10360310012) was used.
Before applying the electrodes, the skin of the participants was
cleaned using cotton and 70% alcohol gel. Total application
time was 20 minutes. The parameters were pulse width of 250
ps, pulse frequency of 10 Hz, and current intensity according
to the participant’s tolerance. Two channels with four 5 x 5 cm
self-adhesive Valutrode electrodes were used, positioned bilat-
erally in the paravertebral musculature (L1 and L5 region).

In the CEAG, participants underwent the same kinesiothera-
py program as the previous groups, but with the application of
electroacupuncture after kinesiotherapy. For that, an acupunc-
ture electrostimulator (brand Sikuro®, model DS100jr; ANVI-

Week Description Repetitions/Time
1and?2 Exercise 1: Stretching of hamstring and gastrocnemius muscles, leg elevation with 3 x 207

extended knee.

Exercise 2: Stretching of paravertebral muscles and hip extensors, leg flexing bringing the

knee closer to the chest. 3 x20”

Exercise 3: Supine bridge. Hold for 6”, repeat 10X

Exercise 4: Single leg supine bridge. Hold for 6”, repeat 10X

Exercise 5: Side bridge. Hold for 6”, repeat 10X

Exercise 6: Prone plank. Hold for 6”, repeat 10X
3 Exercise 1: Stretching of hamstring and gastrocnemius muscles, leg elevation with 3 %207

extended knee.

Exercise 2: Stretching of paravertebral muscles and hip extensors, leg flexing bringing the

knee closer to the chest. 3 x20”

Exercise 3: Supine bridge. Hold for 8”, repeat 10X

Exercise 4: Single leg supine bridge. Hold for 8”, repeat 10X

Exercise 5: Side bridge. Hold for 8”, repeat 10X

Exercise 6: Prone plank. Hold for 8”, repeat 10X
4 Exercise 1: Stretching of hamstring and gastrocnemius muscles, leg elevation with 3 %207

extended knee.

Exercise 2: Stretching of paravertebral muscles and hip extensors, leg flexing bringing the

knee closer to the chest. 3 x20”

Exercise 3: Supine bridge.

Exercise 4: Single leg supine bridge.
Exercise 5: Side bridge.

Exercise 6: Prone plank.

Hold for 10”, repeat 10X
Hold for 107, repeat 10X
Hold for 107, repeat 10X
Hold for 107, repeat 10X

Muscles, Ligaments and Tendons Journal 2021;11 (4)
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SA MS registration number 80470920001) was used. Before
application, the puncture area was cleaned with cotton and
70% alcohol gel. Then, 25 x 40 mm needles (brand Gold
Dragon®) were used for puncture at bladder meridian points
B22 (L1) and B26 (L5). The same reference points of the inter-
vention in CTENSG were maintained. Total procedure time
was 20 minutes. For this procedure, signal 1 was used: contin-
uous pulse train, with pulse frequency of 10 Hz. Current inten-
sity was administered according to the participant’s tolerance,
using E-JS18 cables (‘alligator’-type electrodes) to connect the
device to the puncture needles. Two channels were used with
four stimulator cables connected to the needles. After interven-
tion, the needles were immediately discarded in a Descarpack
box duly appropriated for this purpose.

Statistical analysis

The Statistical Package for the Social Sciences (SPSS) version
23.0 was used for data analysis. Initially, a descriptive anal-
ysis of the study variables was performed through absolute
value, frequency, mean, and standard deviation. Afterwards,
the variables were statistically analyzed by parametric tests.
Analysis of Variance (ANOVA) for repeated measures was
used within each group from baseline to follow-up assess-
ments, and unpaired Student t test for analysis of the vari-
ables between groups at each moment. For nonparametric

Table Il. Characterization of study subjects (n = 48).

variables, the Kruskal-Wallis and Mann-Whitney tests were
used, respectively. The level of significance established for the
statistical test was p < 0.05.

RESULTS

The initial evaluation included 54 subjects. Of these, 6 were
excluded for not meeting the eligibility criteria. Therefore,
48 subjects were randomized, 16 for each group, as shown
in figure 1.

Table II shows the baseline characteristics of the partici-
pants in the study groups. The groups were homogeneous
for the analyzed variables (table II).

l Randomized 1:1:1 (n=48) I

== |

Allocated in the Group | [ Allocated in the Group Allocated in the Group
GC (n=16) CTNS (n=16) CEAC (n=16)

[ Follow-up (n=16) ][ Follow-up (n=16) ]mm]

[ Analyzed (n=16) ][ Analyzed (n=16) ][ Analyzed (n=16) ]

Exclued:
- Declined from participation (n=4)
L- Other reasons (n=2)

Intervention Group

CTENSG CEAG CG p value
(n=16) (n=16) (n=16)
Age, years (m = sd) 5250+ 12.42 4537 £13.51 50.81 + 12.96 0.28*
Gender, n (%) 0.49%*
Male 3 (18.75) 6(37.5) 5 (31.25)
Female 13 (81.25) 10 (62.5) 11 (68.75)
Skin colot, n (%) 0.76**
White 15 (93.75) 14 (87.5) 15 (93.75)
Black 1(6.25) 2 (12.5) 1(6.25)
Weight, kg (m * sd) 76.62 + 11.57 76.44 +10.49 74.19 + 10.70 0.84*
Height, m (m = sd) 1.62 £ 0.09 1.67 £ 0.09 1.65 £ 0.07 0.18*
BMI, n (m = sd) 28.95 +4.32 2736 £4.00 27.29 +3.11 0.39*
Occupation, n (%) 0.23**
Housekeeper 6(37.6) 3 (18.8) 5(31.3)
General services 6 (37.6) 10 (62.1) 5(31.3)
Retired 3(18.8) 0 (0.0) 2(12.4)
Other 1(6.0) 3(18.8) 4(25.0)
Time of pain, years (m £sd) 5.56 +3.72 737 £547 5.00 +3.59 0.28%

Kg: kilogram; m: meter; *One-way ANOVA; **Chi-Square.
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All intervention groups improved pain (VAS) from baseline
to follow-up. The CEAG group had a significantly lower
pain score than groups CTENSG and CG both in the final
assessment and in the follow-up assessment (p < 0.05).
Posterior chain flexibility, assessed through the Wells Bench,
improved significantly from baseline to endpoint only in
CG (p < 0.01). When comparing groups, CEAG and CG
had a higher level of flexibility than CTENSG in the final
and follow-up assessments (p < 0.05) (table III).
Lumbopelvic stability tests showed an increase in posture
maintenance in CEAG and CG from baseline to endpoint.
The CTENSG group improved scores only in the stat-
ic trunk endurance test. The comparison between groups
showed that CEAG subjects maintained the correct posture
significantly longer than CTENSG and CG subjects in the
follow-up assessment (table IV).

Function assessment using the RMDQ showed that the
three groups significantly improved scores from baseline to
endpoint and follow-up. However, CEAG showed a signifi-
cantly lower score than CTENSG and CG in the final and
follow-up assessments (p < 0.05) (table V).

DISCUSSION

The present study compared the effects of EA and TENS
on pain in subjects with nonspecific low back pain. Recent
studies on the same pathology showed sample homogeneity
(16-18). That said, the subjects of this study were homoge-
neous for gender, age, skin color, Body Mass Index (BMI),
occupation, and time of pain.

Our research followed a kinesiotherapy protocol similar
to the method described by Mendes et 4/. (19), who also
obtained positive results in improving pain and function
in the kinesiotherapy group. For the CTENSG interven-
tion, the TENS parameters applied were similar to those of
the study by Tousingnat-Laflamme et 4/. (9), in which pain
also improved significantly. For the CEAG intervention,
the applied electroacupuncture parameters were similar
to those of the study by Comachio (16). In that study, pain
improved significantly with the use of electroacupuncture
and manual acupuncture as a complementary treatment for
low back pain. These results corroborate those obtained
for CEAG, with pain improvement after intervention and
significant results in pain relief in three months of follow-
up. Electroacupuncture (EA) modulates pain through
significant changes in opioids, serotonin, and norepineph-
rine, which are inhibitory neurotransmitters in the dorsal
horn of the spinal cord, activated by electrical stimuli at the
acupuncture points to act in the spinal cord and supraspinal
structures (11).

When comparing intergroup results, pain improved signifi-
cantly in CEAG in comparison to CTENSG and CG in
the final and follow-up assessments. Likewise, Leite ef al.
(17) conducted a randomized clinical trial to verify wheth-
er electroacupuncture is effective in reducing pain and
in quantitative responses to sensory tests in patients with
chronic nonspecific low back pain. The authors used an
electroacupuncture treatment group and three different
control groups, with a total of 69 participants. As a conclu-
sion, the electroacupuncture group significantly reduced

Table Ill. Pain score (VAS) and posterior chain flexibility in the study groups.

Intervention Group

CTENSG CEAG CG p value
(n=16) (n=16) (n=16)
Pain score
Baseline 8.88 + 1.03 8.75 +0.93 9.19 +£0.83 0.40
Endpoint 3.56+2.85 1.25+1.18 331+285 0.02%
Follow-up 4.00 £3.18 0.94 + 1.06 3.81+229 0.0017
P value 0.0001® 0.0001* 0.0001*
Posterior chain flexibility, cm
Baseline 14.44 +4.98 19.88 + 8.23 20.38 + 8.62 0.05
Endpoint 17.13 +7.35 24.13 +8.55 24.69 £7.10 0.01%¢
Follow-up 16.06 £7.51 24.00 +9.83 24.25 £ 6.57 0.009%«
P value 0.17 0.29 0.001®

Cm: centimeters; ‘p < 0.01 when comparing baseline with endpoint. ANOVA for repeated measures; *p < 0.01 when comparing baseline with follow-up.
ANOVA for repeated measures; *p < 0.05 between CTENSG and CEAG. One-Way ANOVA; *p < 0.05 between CEAG and CG. One-Way ANOVA; “p

< 0.05 between CTENSG and CG. One-Way ANOVA.

Muscles, Ligaments and Tendons Journal 2021;11 (4)
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Table IV. Results of lumbopelvic stability tests in the study groups.

Intervention Group

CTENSG CEAG CG p value
(n =16) (n=16) (n=16)

Static trunk endurance test, sec
Baseline 17.94 + 12.21 28.81 +31.33 2437 + 1852 038
Endpoint 43.06 +30.69 83.87 £ 62.51 39.44 + 17.77 0.006"
Follow-up 39.12 +31.31 7337 £50.15 33.75 +19.73 0.006"
p value 0.002® 0.009® 0.0001*

Sorensen test, sec
Baseline 22.62 + 15.89 30.50 +20.28 37.94 +25.24 0.13
Endpoint 3350 +£29.89 60.37 +38.69 54.56 + 28.19 0.06
Follow-up 30.44 £ 26.97 74.00 £ 59.76 47.00 + 27.26 0.01*
p value 0.08 0.009® 0.00012¢

Right side bridge test, sec
Baseline 13.19 + 8.23 2237 +15.44 22.56 + 18.36 0.13
Endpoint 21.57 +14.59 39.94 +22.89 34.69 £ 19.53 0.03*
Follow-up 19.18 + 14.58 38.44 +20.71 32.75 £ 20.16 0.02*
p value 0.009* 0.0001® 0.0001*

Left side bridge test, sec
Baseline 14.75 + 11.04 19.87 + 14.18 24.69 + 18.21 0.18
Endpoint 2250 +18.18 39.00 +20.80 34.87 +20.46 0.06
Follow-up 21.12 +17.59 38.25 +19.71 30.81 +19.73 0.04*
p value 0.09 0.0001® 0.00012b¢

Sec: seconds; p < 0.05 when comparing baseline with endpoint. ANOVA for repeated measures; *p < 0.05 when comparing baseline with follow-up.
ANOVA for repeated measures; “p < 0.05 when comparing endpoint with follow-up. ANOVA for repeated measures; * p < 0.05 between CTENSG and
CEAG. One-Way ANOVA; %p < 0.05 between CEAG and CG. One-Way ANOVA; ¥p < 0.05 between CTENSG and CG. One-Way ANOVA.

Table V. RMDQ scores in the study groups.

Intervention Group

CTENSG
(n=16)
RMDQ
Baseline 16.63 +3.96
Endpoint 1031 +7.13
Follow-up 9.56 £7.57
P value 0.001*

CEAG CG p value
(n=16) (n=16)
1650 £ 4.41 19.81 +3.23 0.03%
4.44 +5.67 9.88 +5.62 0.02#
3.56+5.32 1038 £5.19 0.005%
0.0001% 0.0001*

“p = 0.0001 when comparing baseline with endpoint. ANOVA for repeated measures; "p = 0.0001 when comparing baseline with follow-up. ANOVA
for repeated measures; °p < 0.05 when comparing endpoint with follow-up. ANOVA for repeated measures; p < 0.05 between CTENSG and CEAG.
One-Way ANOVA; *p < 0.05 between CEAG and CG. One-Way ANOVA; ¥p < 0.05 between CTENSG and CG. One-Way ANOVA.

pain at rest and on exertion. Dohnert ez al. (20) described
pain reduction after four weeks of lumbopelvic stabilization
and Mckenzie exercises. The authors state that the analge-
sic effects generated by different types of exercises can have
different explanations (20). For example, the application of
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controlled forces to the spine through exercise can tempo-
rarily reduce pain intensity, altering the fluid dynamics of
the injured tissue (20). Another justification would be that
lumbopelvic stabilization exercises can reduce the load and
improve the quality of movements after improving the coor-

Muscles, Ligaments and Tendons Journal 2021;11 (4)
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dination of trunk muscles (20). In addition, stabilization
exercises mainly activate deep muscles, commonly affect-
ed by low back pain (20). Choopani ef al. (21) treated 24
patients with low back pain secondary to spondylolisthesis
twice a week for two months. The patients were divided into
a group of conventional exercises and a group of lumbopel-
vic stabilization exercises. The authors observed that both
programs reduced pain and disability, with no differences
between groups (21).

Corroborating the analgesic effect of electroacupuncture
in this research, Awad et a/. (22) compared the effect of EA
and low-level laser therapy on postpartum low back pain.
The study included 50 women with complaints of low back
pain, divided into a group with 25 women treated with
electroacupuncture three times a week and a group with
25 women treated with low level laser therapy three times
a week. The visual analog scale was used to measure pain
intensity before and after treatment. The authors conclud-
ed that electroacupuncture is more effective in reducing
pain than low level laser therapy.

Function improved significantly in the three groups from
baseline to endpoint and follow-up. This corroborates the
findings of Comachio e a/. (16), who carried out a study
to evaluate the efficacy of electroacupuncture and manu-
al acupuncture on pain and function in patients with low
back pain. These authors concluded that both treatments
have similar effects, reducing pain and improving function
in participants.

Therefore, electroacupuncture is effective in improv-
ing function. Following this line of thought, CEAG had
a significantly better score in function in comparison to
CTENSG and CG in the final and follow-up assessments.
These findings corroborate with Kong e al. (23), who eval-
uated the effect of electroacupuncture and placebo elec-
troacupuncture on pain and function in adults with low
back pain. The authors found a significant improvement in
function in the electroacupuncture group.
Electroacupuncture promotes positive regulation of
adenosine and increases the inhibitory effects induced by
adenosine in substance P, generating clinical benefits (24).
The technique also improves sensory symptoms and regu-
lates pain through neurophysiological mechanisms that
activate sympathetic nervous fibers to increase endoge-
nous opioids at the site of pain (25).

Activation of sympathetic nervous fibers increases the
expression of the intracellular adhesion molecule in the
blood vessels of inflamed tissue to promote the migration
of polymorphonuclear leukocytes containing B-endorphin,
metenkephalin, and mononuclear cells. Moreover, the
activation of sympathetic neuron-derived norepineph-
rine stimulates adrenergic receptors in inflammatory cells

Muscles, Ligaments and Tendons Journal 2021;11 (4)

to release B-endorphin, reducing pain (25) and improv-
ing function.

Only CG significantly improved posterior chain flexibility.
In the comparison between groups, CEAG and CG showed
higher flexibility than CTENSG in the final and follow-up
assessments. Corroborating with the results of the present
research, the study by Dohnert et al. (26) assessed 30 female
participants with chronic low back pain. Study participants
were divided into three groups: CORE exercises (CG),
neuromuscular electrical stimulation (NMES) (NG), and
CORE exercises in association with NMES (CNG). The
authors obtained a significant increase in flexibility after
intervention in the CORE group and in the CORE + NMES
group, but only the CORE group maintained the level of
flexibility in the follow-up assessment (26).

Song et al. (27) investigated the effect of TENS in association
with static stretching on hamstring flexibility. One group of
participants received three sessions of static stretching inter-
ventions, while the other group performed static stretching
in association with TENS. All groups significantly improved
hamstring flexibility. The study thus demonstrates that
kinesiotherapy significantly improves flexibility and that
adding electroacupuncture to the protocol can enhance this
improvement in individuals with nonspecific low back pain.
Core stability exercises reduce the intravertebral load and
improve the quality of movements by improving trunk
muscle coordination, with positive effects on flexibility (25).
These exercises mainly activate deep muscles, commonly
affected by pain in the lumbar region. Electroacupuncture
generates analgesic effects in these muscles so that they can
be more quickly activated to carry out their biomechanical
functions.

The results of lumbopelvic stability tests showed an increase
in posture maintenance in CEAG and CG from baseline
to endpoint. In the comparison between groups, CEAG
participants maintained the correct posture for longer than
CTENSG and CG participants in the follow-up assessment.
This finding agrees with Armando ez al. (28) in their study
that compared TENS and stabilization exercises to prevent
fatigue and improve muscle activation in patients with low
back pain due to herniated disc. The authors concluded that
although TENS relieves pain, it is not effective as a single
therapy since stabilization exercises alone improved all the
measured results. Regardless of the support of electrophys-
ical agents, core stability exercises for patients with low
back pain improve the size and recruitment of deep spinal
muscles such as TrA, improving pain and function in the
short term (20).

Dohnert et al. (26) also investigated lumbopelvic stability
tests in a randomized, double-blind clinical trial in which
intervention groups were divided into kinesiotherapy with
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CORE exercises and kinesiotherapy with CORE exercises +
NMES. Both groups improved posture maintenance time in
all tests in the final and follow-up assessments. Kinesiother-
apy exercises are thus effective in improving lumbopelvic
stability, regardless of associated electrotherapy.

The proposed mechanism of action for core stability exer-
cises improves motor control and the motor coordination
of deep muscles of the spine and trunk such as the trans-
versus abdominis, internal oblique, and rectus abdomi-
nis (28). Activation of these muscles improves stability in
the points of origin of the segmental muscles and positive-
ly affects lumbopelvic stability (29). However, doubts still
exist regarding the results of the association of therapeu-
tic electrical currents in the approach for low back pain.
Results are still controversial due to variations in stimulation
parameters, demographic and anthropometric characteris-
tics of participants, study design, outcome measures, and
duration and planning of interventions. Laybidy ez al. (30)
are conducting a systematic review to clarify which electrical
stimulation current improves pain and function in chronic
nonspecific low back pain. The results can be valuable in
clinical practice to optimize therapeutic planning.

Limitations

Our study has some limitations that may limit the extrap-
olation of results. Initially, the sample (despite having
been calculated) is small. In addition, the short follow-up
prevents us from analyzing these results in the long term.
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