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ABSTRACT

Introduction: Dysfunction of the core muscles contributes to the persistence of pain in patients with chronic
low back pain. Evidence shows that the active approach is beneficial in the rehabilitation of these patients. However,
there is uncertainty as to the most effective methods or form of exercise, as the literature offers little guidance in
this regard. Objective: To analyze and compare the impact on quality of life, function, flexibility, abdominal strength
and abdominal fat rate in patients with non-specific chronic low back pain after a program of resistance training
using two different forms of exercise. Methods: Thirty individuals, aged between 18 and 65 years, participated in
the study. Twenty performed physical training program twice a week for eight weeks, and ten did not perform any
physical exercises, but received guidance and pain relief. The physically active individuals were randomly divided in
two groups and received similar resistance training, focusing on the same muscle groups. Ten performed training
with dumbbells and bodybuilding machines (TRCP) and ten did not use this equipment (TRSP). All were assessed
before and after the intervention, through questionnaires on quality of life and function, and tests for flexibility,
abdominal strength and measurement of the abdominal fat rate. Results: In the intra-group comparison (initial
vs eight weeks), there were no significant differences in quality of life in any of the groups. However, regarding
function, the three groups showed significant improvement, with TRSP showing the best evolution. For flexibility
and abdominal strength gain, TRCP showed the best evolution in both instruments. For decrease in abdominal fat
rate, only TRCP showed significant differences. In the intergroup comparison, there were no significant differences
for any of the evaluated outcomes. Conclusion: The two exercise programs were effective in improving function,
flexibility and abdominal strength in patients with chronic, non-specific low back pain. However, there were no
statistically significant differences in any of the outcomes in the comparison between groups. Level evidence I,
Comparative prospective study.

Keywords: Low back pain; Exercise therapy; Resistance training.

RESUMO

Introdugdo: A disfuncdo da musculatura do tronco contribui para a persisténcia da dor em pacientes com lombalgia
crénica. As evidéncias demonstram ser benéfica a abordagem ativa para reabilitacGo desses pacientes, porém, existem
incertezas sobre qual método ou modalidade mais eficaz, uma vez que a literatura existente oferece poucas orientacées
nesse aspecto. Objetivo: Analisar e comparar o impacto na qualidade de vida, fun¢do, flexibilidade, forca abdominal e
percentual de gordura abdominal em pacientes com lombalgia crénica inespecifica, apds a realizacdo de programa de
treinamento resistido utilizando duas modalidades diferentes. Métodos: Trinta individuos, entre 18 e 65 anos, participaram
do estudo; sendo que 20 realizaram um programa de treinamento fisico duas vezes por semana, durante oito semanas, e dez
ndo realizaram exercicios fisicos, porém receberam orientacées e medica¢ao analgésica. Os individuos ativos fisicamente
foram divididos em dois grupos, aleatoriamente, e receberam treinamento resistido similar focado nos mesmos grupos
musculares. Dez realizaram treinamento com halteres e aparelhos de musculagdo (TRCP) e dez ndio utilizaram esses equi-
pamentos, realizando apenas exercicios funcionais (TRSP). Todos foram avaliados antes e apds a interven¢ao, por meio de
questiondrios de qualidade de vida e fun¢do, além de testes de flexibilidade, forca abdominal e mensuragéo do percentual de
gordura abdominal. Resultados: Na comparacdo intragrupo (inicial x oito semanas), ndo houve mudanca significativa na
qualidade de vida de nenhum dos grupos. No entanto, quanto a fungdo, os trés grupos apresentaram melhora significativa,
com o TRSP demonstrando melhor evolugdo. Para flexibilidade e ganho de forca abdominal, o TRCP demonstrou melhor
evolugdo em ambos os instrumentos. Para diminuicdo do percentual de gordura abdominal, somente o TRCP apresentou
diferengas significativas. Na comparagdo intergrupos, ndo houve diferen¢a estatisticamente significativa para nenhum dos
desfechos avaliados. Conclusdo: Os dois programas de exercicios foram eficazes para melhora da fungdo, flexibilidade e forca
abdominal em pacientes com lombalgia crénica inespecifica. No entanto, nGo houve diferen¢a estatisticamente significativa
em nenhum dos desfechos na comparagao entre os grupos. Nivel de evidéncia ll, Estudo prospectivo comparativo.

Descritores: Lombalgia; Terapia por exercicio; Treinamento de forca.

603

Associate Editor responsible for the review process: Julia Maria D'andrea Greve


mailto:camilaolvpersonal@gmail.com
https://orcid.org/0000-0002-2435-6023
https://orcid.org/0000-0002-2179-3666
https://orcid.org/0000-0003-1961-6537

RESUMEN

Introduccién: La disfuncion de la musculatura del tronco contribuye para la persistencia del dolor en pacientes con
lumbalgia cronica. La evidencia muestra que un enfoque activo para la rehabilitacion de estos pacientes es beneficioso.
Sin embargo, existe incertidumbre sobre qué método o modalidad es mds eficaz, ya que la literatura existente ofrece
poca orientacion al respecto. Objetivo: Analizar y comparar elimpacto en la calidad de vida, funcion, flexibilidad, fuerza
abdominal y porcentaje de grasa abdominal en pacientes con lumbalgia crénica inespecifica, luego de realizar un
programa de entrenamiento de resistencia utilizando dos modalidades diferentes. Métodos: Participaron del estudio
30 personas, entre 18y 65 afios; veinte de los cuales se sometieron a un programa de entrenamiento fisico dos veces
por semana durante ocho semanas, y diez no realizaron ejercicios fisicos, pero recibieron orientacién y medicacion
analgésica. Los individuos fisicamente activos se dividieron en dos grupos, al azar, y recibieron un entrenamiento de
resistencia similar, centrdndose en los mismos grupos musculares. Diez se sometieron @ entrenamiento con mancuernas
y aparatos de musculacién (TRCP) y diez no utilizaron esos equipos, realizando ejercicios funcionales (TRSP). Todos
fueron evaluados antes y después de la intervencién, mediante cuestionarios de calidad de vida y funcién, ademds de
pruebas de flexibilidad, fuerza abdominaly medicidn del porcentaje de grasa abdominal. Resultados: En la comparacion
intragrupo (inicial x 8 semanas), no hubo cambios significativos en la calidad de vida en ninguno de los grupos. Para
la funcién, los tres grupos mostraron una mejora significativa, con TRSP mostrando una mejor evolucidn. En cuanto
aflexibilidad y aumento de la fuerza abdominal, TRCP se desemperfid mejor en ambos instrumentos. Para disminuir el
porcentaje de grasa abdominal, solo TRCP mostré diferencias significativas. En la comparacion intergrupal, no hubo
diferencias estadisticamente significativas para ninguno de los resultados evaluados. Conclusién: Los dos programas
de ejercicio fueron efectivos para mejorar la funcién abdominal, la flexibilidad y la fuerza en pacientes con dolor lumbar
crénico inespecifico. Sin embargo, no hubo diferencias estadisticamente significativas en ninguno de los resultados

en la comparacion entre grupos. Nivel de evidencia ll, Estudio prospectivo comparativo.

Descriptores: Lumbalgia; Terapia por ejercicio; Entrenamiento de fuerza.
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INTRODUCTION

Low back pain can be defined by the presence of pain between the
last costal arch and the lower gluteal fold. This symptom affects both
sexes,and may vary in intensity and duration. The characteristics of pain,
the symptoms presented on physical examination, changes in imaging
tests and duration, are the criteria used to classify low back pain.'?

When the structure that generates low back pain cannot be discov-
ered, it is called idiopathic or nonspecific low back pain. If the duration
of low back pain exceeds twelve weeks, it is considered chronic?4°

Low back pain is one of the most frequent causes of disability in mod-
ern society, with a prevalence of 60-85%; it is the second biggest cause
of seeking medical care and at any time, between 15 and 20% of adults
have the symptom, with the vast majority (90%), of non-specific cause®

Therapy with physical exercises aims to strengthen the muscles of the
trunk and increase the range of motion, with the aim of reducing pain
by gaining conditioning, muscular endurance and improving posture.
In addition to the physical benefits, exercise can also bring emotional
and psychological benefits leading to decreased pain and disability.”

Several types of exercise have positive results in the treatment of low
back pain, with little evidence of which one would be the most efficient”

The aim of the study was to analyze and compare the change in
life quality, function, flexibility, abdominal strength and abdominal fat
rate in patients with chronic non-specific low back pain, after carrying
out an eight-week resistance training program with or without weights.

METHODOLOGY

The study included patients seen at the spine outpatient clinic,
aged between 18 and 65 years old, diagnosed with chronic non-spe-
cific low back pain and completing the informed consent form (ICF).
The following non-inclusion criteria were used: previous spine surgery,
severe obesity (BMI> 35), pregnancy and disabling pain for exercising.
Participants who had two absences or muscle injuries during the train-
ing period were excluded from the study.
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Before starting the program, participants were introduced to the
study, and, according to their availability to participate in two weekly
training sessions at the proposed times, they were initially allocated to
two groups: physically active group (N = 20) and control group (N = 10).
Among the participants in the physically active group, there was ran-
domization, in two groups: resistance-training group with weights
(RTG1=10) and resistance training group without weights (RTG2 = 10).

The initial physical evaluation consisted of the “sit and reach”test to
measure flexibility, abdominal flexion test in T minute to assess abdominal
strength, in addition to the measurement of the abdominal skinfold, us-
ing Sanny scientific body fat adipometer, capacity 0 to 65 mm, tolerance
0.5 mmto 65 mm, resolution in tenths of millimeters, thermo-injectable
ABS. The EQ-5D questionnaire was used to assess quality of life and
the Oswestry Disability Index questionnaire for functional capacity.®'?

The periodization of the exercises was planned for two sessions per
week, with an average duration of 60 minutes, 10 minutes of warming
up on an exercise bike, elliptical or treadmill, followed by 10 minutes of
dynamic stretching exercises for both active groups. Subsequently, pa-
tients were directed to their respective strength exercises. The first weekly
session included 8 exercises aimed at the trunk stabilizing musculature
(core): back, abdomen and buttocks.”> The second session was aimed at
muscle balance, consisting of 8 exercises targeted to: chest, shoulders,
lower limbs, biceps and triceps. Exercises were selected for the same
muscle groups, considering agonist muscles, with the difference that
RTG1 used overload with conventional equipment and dumbbells found
in the weight room (Figures 1, 2, 3 and 4), and the RTG2 used overload
created by rubber bands, TRX Suspension Training, swiss ball, step plat-
forms or variants in the initial position of the exercises, changing the
level of difficulty and respecting the principle of biological individuality
of each patient (Figures 5, 6, 7 and 8). The control group (CG) received
guidance on low back pain and analgesic medication.

After 8 weeks of intervention, the groups were reevaluated and filled
out the same questionnaires initially applied. During this period, the CG
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Figure 1. Training Worksheet A (back, abdomen and buttocks) - Resistance training
group with weights.

Figure 3. Training Worksheet B (chest, legs, shoulders, biceps and triceps) - Resistance
training group with weights.

Figure 2. Training Worksheet A (back, abdomen and buttocks) - Resistance training
group with weights.
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Figure 4. Training Worksheet B (chest, legs, shoulders, biceps and triceps) - Resistance
training group with weights.
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Figure 5. Training Worksheet A (back, abdomen and buttocks) - Resistance training Figure 7. Training Worksheet B (chest, legs, shoulders, biceps and triceps) - Resistance
group without weights. training group without weights.

Figure 6. Training Worksheet A (back, abddmen and buutocks) — Resistance training Figure 8. Training Worksheet B (chest, legs, shoulders, biceps and triceps) - Resistance
group without weights. training group without weights.
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did not perform physical exercises and the RTG1 and RTG2 groups had
their adherence controlled by the responsible personal trainer.

The study was approved by the local ethics and research committee
(CAAE: 51617215.4.000.5505) and included in the Brazilian Registry of
Clinical Trials (UTN: U1111-1230-5315).

Statistical methods

To assess the difference of the intragroup variables of interest be-
tween the selected moments, we opted for the paired non-parametric
Wilcoxon test, indicated in the situation where the assumptions made
in the parametric tests are not verified." To compare the three study
groups regarding the differences observed in the variables of interest,
the Kruskal-Wallis non-parametric test was chosen.' For all tests, the
significance level was set at 5%. All analyzes were performed with the aid
of the statistical environment R (R Development Core Team), version 3.3.

RESULTS

The sample consisted of 30 volunteers, 10 in each group (RTG1, RTG2
and CG). The RTG1 group was composed of 70% men and 30% women;
the RTG2 group for 30% men and 70% women; and the CG for men and
women, in the proportion of 50%. Adherence among physically active
groups was 96.25%.

Analyzing the average values obtained for different evaluated pa-
rameters, comparing the initial moment and after eight weeks, it was
observed that there was no significant difference for life quality in any of
the groups: RTG2 (p =0.0899), CG (p=0,3741) and RTG1 (p=0.4237).On
the other hand, in the function assessment (Oswestry Disability Index),
it was found that all groups showed significant improvement in the fol-
lowing order:RTG2 (p =0.0177), RTG1 (p=0.0239) and CG (p =0, 0410).
Regarding flexibility and abdominal strength, only the physically active
groups showed significant differences between baseline and 8 weeks.
For flexibility, RTG1 (p = 0.0245), TRSP (p = 0.0352) and CG (p = 0.1807).
For abdominal strength, RTG1 (p = 0.243), RTG2 (p = 0.0090) and CG
(p=0.0797).Regarding the decrease in abdominal fat rate, only the RTG1
group showed results (p = 0.0281). (Figure 9) (Table 1).

It was not possible to detect a statistically significant difference
between the groups for any of the evaluated outcomes (Table 2).

DISCUSSION

Exercise therapy provides benefits to patients with chronic low back
pain through voluntary contraction of specific groups, movements of the
whole body, activities that improve postural musculature, stabilization
and neurological coordination, or combination.’

According to a study by Gatti et al.'®, patients with chronic low
back pain have an easier time performing core strengthening without

Figure 9. Graph of average measurement profiles of study participants before and
after the intervention.
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Table 1. Intragroup evaluation.

Variables | Group | Moment | Average DP | Median | IQR | P Value
Pre 2,50 1,08 3,00 1,50
CG 0,3741
Post 2,20 1,32 2,00 1,75
Pre 3,30 1,89 3,50 2,50
Score EQ5-D| RTG2 0,0899
Post 2,20 1,81 2,00 2,75
Pre 2,60 1,65 2,00 1,75
RTG1 04237
Post 2,40 1,35 2,00 1,75
Pre 10,00 4,64 10,00 8,25
CG 0,0410*
Post 6,80 2,39 7,00 2,75
Pre 11,70 7,39 10,50 7,50
Oswestry | pr6a 00177*
Score Post 6,30 6,00 5,00 9,25
Pre 11,50 8,22 850 | 1125
RTG1 0,0239*
Post 7,70 5,66 4,50 7,75
Pre 27,90 6,95 29,00 | 1225
CG 0,1807
Post 28,80 7,50 30,50 | 12,00
ibili Pre 25,30 11,69 26,00 9,00
Flexibility RTG2 00352*
(cm) Post 30,00 9,92 31,00 | 13,00
Pre 24,40 9,95 26,00 | 3,00
RTG1 0,0245*
Post 29,40 6,43 30,50 3,75
Pre 25,80 14,49 27,00 16,50
CG 0,0797
Post 30,00 14,09 30,00 | 17,00
Abdom. Pre 2070 | 677 | 2050 | 500
Strenght RTG2 0,0090*
(rep) Post 25,90 843 28,00 | 925
Pre 23,90 8,28 24,50 6,00
RTG1 0,0243*
Post 31,80 889 34,50 | 14,50
Pre 26,55 9,95 27,50 110,25
CG 0,6725
Post 26,65 10,44 27,00 {1238
Pre 33,70 8,69 32,50 1238
ABSfat | preo 06460
rate (%) Post 33,15 7,88 33,75 | 9,50
Pre 32,30 853 33,50 | 13,00
RTG1 0,0281*
Post 30,45 8,98 31,00 | 1288
Note: * p-value <0.05; SD = standard deviation; IQR = Interquartile range.
Table 2. Intergroups evaluation.
Variables Group | Average DP Median IQR P Value
CG -0,30 0,95 0,00 1,00
Score EQ5-D RTG2 -1,10 1,79 -0,50 1,75 0,4930
RTG1 -0,20 0,63 0,00 0,75
CG -3,20 3,99 -3,50 3,50
Oswestry Score|  RTG2 -5,40 4,90 -6,00 6,00 0,4550
RTG1 -3,80 3,77 -3,50 3,50
CG 0,90 2,85 1,00 1,75
Flexibility (cm) RTG2 4,70 5,66 3,50 6,75 0,1539
RTG1 5,00 5,70 3,00 4,75
Abdorminal CG 4,20 7,22 3,50 8,50
omnel gy | 520 343 550 | 475 | 05833
strength. (rep)
RTG1 7,90 740 10,00 12,50
CG 0,10 2,62 -0,25 2,13
ABS fat rate (%)| RTG2 -0,55 3,71 -0,25 5,88 02192
RTG1 -1,85 2,03 -2,50 1,88

Note: SD = standard deviation; IQR = Interquartile range.

weights when compared to resistance training with weight training;
confirming the trends found in this study, in which the perception of
improved function was greater among the participants in the group
that performed resistance training without weights.

Analyzing the function results, using the Oswetry Disability Index
questionnaire, there was a significant difference between the evaluated
moments for all groups. Even though the RTG1 achieved superior results
in physical tests, this superiority did not correspond to the emotional,
psychological and functional expectations of the study participants. In this
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instrument, the RTG2 indicated a tendency to be the most suitable for the
treatment of chronic non-specific low back pain, a fact that may be related
to the fear of a new pain crisis when exercising, especially with weights.!”

The control group showing a significant improvement in function
demonstrates the importance of the guidance and reception of patients
with chronic non-specific low back pain in the specialized outpatient clinic
and the positive effect of analgesic medication; however, the literature
highlights the importance of physically active treatments.

For Keen et al.'8, the development of educational programs for the
prevention and treatment of low back pain through physical activity
should be directed to promote knowledge, attitudes and behaviors
compatible with a physically active social dynamic. As for the reduction
in the disability rate, active rehabilitation showed better results when
compared to rehabilitation without exercise, and this difference was even
greater after one year. Other studies have also obtained good results for
quality of life and function with a home program of functional exercises
for the treatment of non-specific chronic low back pain.”

The measurement of flexibility was selected because there is several
evidences, which link a lack of joint flexibility to a high risk of developing
low back pain.?’ Therefore, the inclusion of dynamic stretching exercises
during the program periodization was essential. As, in general, this
type of exercise is not performed on machines, this training step was
performed together, without distinction of exercises between the RTG1
and RTG2 groups. For this outcome, the results were significant between
the two active groups, in the intragroup assessment. Both had gains
between the evaluated moments, which highlights the importance of
maintaining / controlling good flexibility for the treatment of chronic
nonspecific low back pain. Therefore, it cannot be said that weighted
exercises decrease flexibility.?!

Regarding abdominal strength, the association between weakness of
the paravertebral muscles and, above all, abdominal muscles, and low back
pain is emphasized. There is a consensus in the literature on the need to
strengthen the deep trunk muscles in patients with chronic low back pain.??

The set of muscles responsible for maintaining trunk stability is called
CORE.Z This group of muscles includes: abdominal muscles (transversus
abdominis, internal and external obliques and rectus abdominis); lumbar
muscles (lumbar multifidus, lumbar square and spine erector); diaphragm;
pelvic floor and buttock muscles (especially the middle glutes).*

Abdominal contraction provides segmental stability of the spine
and keeps it within a neutral zone.?> Due to such evidence, one of the
weekly training sessions was aimed only at strengthening this region,
and the abdominal strength test was included to verify which of the

tested modalities would be more effective for this outcome. The results
showed that both approaches were effective, with resistance training
with weights standing out in the intragroup assessment.

The measurement of the abdominal skinfold was performed to ana-
lyze the hypothesis that the biomechanical imbalance caused, sometimes,
by the increase of fat in this region could cause a greater demand of
the lumbar musculature, promoting pain.17 In this way, the decrease of
the abdominal fat rate was also an outcome evaluated in the proposed
training. The results found were significant only for RTG1 patients, in the
intra-group evaluation, highlighting the effectiveness of bodybuilding
as a potent stimulus for reducing body fat rate.?

No significant differences were found in this study when comparing
the three groups, probably due to the limited number of participants. In
a 24-month follow-up study, Michaelson et al. obtained similar results
when comparing high-load lifting exercises and low-load motor control
exercises, after performing an eight-week program. The results found
also showed no statistically significant differences between the interven-
tions, both of which showed positive results for improving function in
the treatment of non-specific chronic low back pain.”’

In the study, it was possible to blind the evaluator and randomize the
three groups, since some participants were not available to attend the
rehabilitation center during training days and times as previously scheduled.

The small number of participants was an important limitation of the
study, and it was not possible to find significant differences in the inter-
group comparison. Thus, we sought to value the improvement obtained
for most outcomes in the intra-group assessments, and especially the
experience of living with the participants during the 8 weeks of training,
when, even subjectively, satisfaction and evolution were clear.

CONCLUSION

The exercise program, carried out over an eight-week period, both
with resistance training with weights, and with resistance training with-
out weights, was effective in improving abdominal function, flexibility
and strength in patients with non-specific chronic low back pain. There
was no statistically significant improvement in life quality in any of the
groups evaluated. Only the group that performed resistance training
with weights showed a significant decrease in abdominal fat rate.

When comparing the groups: there was no significant difference for
any of the evaluated outcomes.
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