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Abstract - Aims: This study aimed to analyze the effect of verbal instruction on myoelectric activity (EMQG) of
the elbow flexors and shoulder extensors muscles during seated row exercise at 70%1RM, in trained and un-

trained individuals. Methods: The study sample comprised of seven males (21 £ 1.9 years) who had not prac-

ticed resistance training for at least one year (untrained group), and eight males (23 * 2.6 years) who had

regularly practice strength training for 2.4 + 0.7 years (trained group). All individuals performed the seated row
exercise with 70%1RM in conditions with and without verbal instruction. The EMG of the latissimus dorsi,
teres major, posterior deltoid, triceps brachii long head and biceps brachii were measured. Results: There was
no effect of verbal instruction on EMG at any muscle analyzed, for both groups. There was a difference be-
tween groups only for the teres major and triceps brachii (p < 0.05). Untrained individuals had greater
myoelectric activity in teres major and triceps brachii long head muscles compared to the trained group during

the exercise.

Keywords: electromyography; kinesiology; attentional focus; muscle recruitment; muscle activation.

Introduction

Regarding strength training, there is an interest in muscle re-
cruitment during the exercises' . On this kind of training, the
verbal instruction (VI), composed by small phrases, helps to di-
rect the practitioner to contract a specific muscle or muscle
group’, as an attempt to emphasize its participation (e.g., focus
on the contract the back muscles instead of the arms muscles).
Recent studies have highlighted the importance of VI as a way to
increase the myoelectric activity (EMG)"*”. Snyder and Leech?
showed that VI focusing on the back musculature during the lat
pulldown exercise, made the participants increase the latissimus
dorsi activity in 17.6%. Corroborating these results, Calatayud,
Vinstrup, Jakobsen, Sundstrup, Colado, Andersen® showed that
VI focused on the pectoralis major during pushing exercise in-
creased its muscle activity by 9%. However, the literature indi-
cates that the effects of VI on muscle activity depend upon the
intensity of the exercise’.

Previous studies revealed that VI increased EMG in the
target muscles when the intensity was lower than 60% 1RM"*’
however, at 80% 1RM, the effect of VI was smaller' or did not
exist’. Snyder and Fry' have shown that soccer athletes were
able to increase muscle activity with VI during the bench press at
50% 1RM. When focusing on the pectoralis major muscle, the
participants had a 22.3% increase in EMG for the same muscle,
as well when it was for the triceps brachii, participants showed a
25.7% increase on EMG. When the intensity was set at 80%
1RM, the VI showed less effect to emphasize the target muscles,

creating an increase on EMG only on the shoulder adductors
(pectoralis major and anterior deltoid).

Seeking to better understand the relationship between load
intensity and the effects of VI on EMG, Calatayud et al.” ana-
lyzed the myoelectric activity of the pectoralis major and triceps
brachii while executing the bench press at intensities of 20, 30,
40, 50, 60 and 80% 1RM. While hearing VI to emphasize the
pectoralis major or to emphasize the triceps brachii, the partici-
pants increased their EMG of both muscles at intensities be-
tween 20 and 60% IRM. Although there were no increases at
80% 1RM, corroborating previous study®.

It is evident that there is a gap in the effect of VI on the
EMG while performing exercises at 70% IRM. Therefore, in-
vestigating the contribution of VI at this intensity is crucial once
this relative intensity is commonly used in strength training pro-
grams®. Also, there is no evidence related to the effect of VI at
70% 1RM on individuals with different training levels. Analyze
if a different level of experience on strength training is capable
of modifying the EMG through VI become relevant, as the re-
sults could reflect on how physical education and physiotherapy
professionals guide their clients (with and without experience on
strength training).

Thus, the present study sought to analyze the effect of VI
on EMG of the elbow flexors and shoulder extensors muscles
during the seated row exercise, on trained and untrained individ-
uals. It was hypothesized that both groups would increase EMG
activity in the latissimus dorsi and teres major muscles while re-


https://orcid.org/0000-0002-2123-5699

Fujita, R.A. & Marchi, P.U. & Silva, N.R.S. & Gomes, M.M.

ceiving VI. Furthermore, it was hypothesized that the trained
group would show greater improvements.

Methods

Experimental approach to the problem

This study aimed to answer two questions that were not
clarified yet: (a) What is the effect of verbal instruction to mod-
ify the myoelectric activity during exercise at a load of 70%
1RM? (b) How can verbal instruction influence myoelectric ac-
tivity in individuals with different levels of strength training?

To answer this questions, electromyographic data of the
muscles latissimus dorsi (LD), teres major (TM), posterior
deltoid (PD), triceps brachii long head (TB) and biceps brachii
(BB) of dominant limb were collected during the seated row ex-
ercise while performing maximum repetitions in two different
conditions: without verbal instruction (NONE) and with verbal
instruction (V-I). The verbal instruction given was to emphasize
the shoulder extension as an attempt to elevate the myoelectric
activity of LD and TM muscles.

Subjects

The study sample was composed of 15 males. Participants
were divided into 2 groups: untrained (n = 7) and trained (n = §8).
The untrained group had a maximum of 6 months strength train-
ing experience and were not training in the last 12 months. The
trained group had been strength training for a minimum of 12
months (Table 1).

None of the participants presented historic of orthopedic
lesions that could impair the performance of the tests, as well as
neurological problems or any other health problem that would
interfere with the accomplishment of the tasks proposed in the
present study. They were oriented about the experimental proto-
cols and signed the consent term to participate in this study,
which is following the 1964 Helsinki Declaration. This study
was approved by the local Ethics Committee (process number
1.940.743 - CAAE: 63679516.7.0000.5659).

Table 1 - Mean + standard deviation of age, body mass, body height,
and experience with the resistance training of the participants.

Participants
Untrained Trained
Group (n=7) Group (n =38)

Age (years) 21.0+1.9 23.0+2.6
Body Mass (kg) 733+ 114 79.8+7.2
Body Height (cm) 1779+ 4 179.6 £4.5
Experience with resistance 0.2+0.1 24+0.7
training (years)
Weight lifted in seated row 43.0+4.3 58.5+16.3
exercise (kg)
Number of repetitions in 109+1.2 11.1+1.2

seated row exercise

Procedures

Before data collection, the reproducibility of main measur-
ing instruments was evaluated in five subjects into two separate
days. The intraclass correlation coefficients (ICCs) values
showed that the technical error of measurement was 1,04%. Data
collection was done on three different days (load quantification
test, Test 1, Test 2) at the Kinanthropometry and Human Devel-
opment Laboratory of the local institution. Initially, the interval
between each test was stipulated to two to seven days’. The in-
terval between each test was about 4.45 + 2.25 days.

Before the load quantification test, the participants re-
ceived explanations about the procedures and signed the consent
term. Once there were no references for the resistance (weight)
tolerated by the participants, we estimated the 1RM as 75% of
the participant body weight following previous recommenda-
tions'’. For both warm-up and load quantification, the move-
ment cadence was set to two seconds for concentric and two
seconds for eccentric movement'’, controlled by a metronome
app (Pro metronome, Xanin Technology, China). Therefore, the
participants went through a warm-up on the seated-row machine
(Flex Fitness Equipment, SP, Brazil) composed of 2 sets of 12
repetitions with 40% I RM. After the warm-up, a five minutes in-
terval was given, then the participants went through individual
load quantification. The load quantification was done by ac-
counting the maximal repetitions until failure at 70% 1RM, re-
specting the proposed cadency. We utilized the Brzycki''
equation to predict IRM percentages.

After the load quantification test, Test 1 investigated the
EMG during the seated-row in NONE condition. In this condi-
tion, none VI was provided to the participants. During the
seated-row, the participants remained seated, with the chest
against the equipment support. At the initial position, the elbows
were extended, and the shoulders flexed, then on the concentric
phase of the exercise the shoulders extended, and the elbows
flexed. During the movement, the forearm was always in a
supinated position. In this position, the biceps brachii has a
better performance in the elbow flexion'.

In Test 1, before starting any task, the same warm-up used
in the load quantification test was performed at 40% 1RM". Af-
ter warming-up and five minutes interval'*, the maximum volun-
tary isometric contraction (MVIC) was collected. For each
movement, 3 sets of 8 seconds in maximal contraction with 90
seconds intervals were performed. The MVIC was done for the
latissimus dorsi and teres major muscles'’, posterior deltoid
muscle'®, triceps brachii long head, and biceps brachii mus-
cles'®" as indicated by the literature. In all MVIC, the partici-
pants were verbally motivated to produce as much force as they
could™®'. At the end of all MVIC, there were five minutes of
passive interval. Then the participants performed 2 sets of § to
12 repetitions at the seated-row machine, seeking concentric
failure at 70% 1RM with a five minutes passive interval between
each set.

In Test 2, the EMG was evaluated in the seated row exer-
cise in the V-I condition. The protocol was the same as in Test 1,
with the addition of the VI “Concentrate on extending the shoul-
ders, pull with the back.” This VI was provided at the beginning
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of the repetitions and every three repetitions during the two sets
of movements. The instruction was short and simple similarly to
those used in previous studies'**°. In addition to the VI, the par-
ticipant received palpation at the region of the latissimus dorsi
muscle on the back, following the recommendations of Snyder
and Leech”.

In both Tests 1 and 2 (NONE and V-I conditions), all repe-
tition was counted using the same cadence used on the load
quantification test. The number of repetitions performed in all
sets was similar between the groups (Table 1). Among the condi-
tions, the mean number of repetitions was also similar (11.08 +
0.98 to NONE, and 10.87 + 1.33 for V-I).

For EMG data collection, wireless electromyography
(Trigno Wireless, Delsys, Natick, MA, USA) composed by 16
channels of 16 bits resolution was used. The skin hairs were
scraped, and the skin was rubbed with a disposable wipe with
70% anhydrous ethyl alcohol, aiming to minimize the skin’s im-
pedance before attaching any surface electrode. The surface
electrodes then were fixed on the skin, positioned over the
latissimus dorsi, teres major, posterior deltoid, triceps brachii
long head and biceps brachii of the dominant limb. We chose to
analyze these muscles because they are the main agonists of the
shoulder extension and elbow flexion movements that occur in
the seated-row exercise. Although the brachialis muscle is an
important elbow flexor, it was not possible to analyze it because
of'noise in the electromyographic signal of this deep muscle. For
the triceps brachii long head and biceps brachii muscles, the
electrodes were positioned following SENIAM recommenda-
tions™. The fixation of the surface electrodes over the remaining
muscles followed recommendations from the previous arti
cles'**'*2. Data were collected at a 2000Hz frequency.

Electromyographic data processing

The EMG data were filtered using the Butterworth digital
bandpass filter (20Hz-500Hz). To measure EMG, the root mean
square (RMS) of each set was calculated (all repetitions to-
gether). The final RMS value represents the average of all repeti-
tions realized in the two sets performed. Subsequently, these
RMS values were normalized by the RMS value obtained during
the MVIC of each muscle.

Statistical analysis

The data presented homogeneity of variance and
homoscedasticity. Five analyses of variance (ANOVAs) were
performed, having as factors: group (trained vs. untrained) and
VI (with vs. without VI), the latter being treated as repeated mea-
sures. The dependent variables were the magnitudes (RMS) of
EMG of'the analyzed muscles. When necessary, Bonferroni post
hoc tests were performed. The effect size (partial Eta square) and
test power parameters were calculated. All statistical analyses
were performed using the SPSS program (SPSS v.20, IBM Inc,
Boston - MA, USA), maintaining the significance level at p <
0.05.
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Results

In general, the results did not show the effect of VI on the
EMG of the analyzed muscles in both groups (trained and un-
trained individuals), but they pointed out differences between
groups in some muscles.

For latissimus dorsi muscle, ANOVA did not indicate dif-
ferences between groups [F; 12 = 0.251, p = 0.626, effect size =
0.020, power = 0.075] nor for VI conditions [F;;, = 0.148,
p = 0.707, effect size = 0.012, power = 0.065]. Both groups
showed similar activity in NONE and V-I conditions (trained
79.85 + 13.68%, untrained 83.31 + 18.85%) (Figure 1).

For teres major muscle, ANOVA indicated difference for
group [F, 10 = 10.030, p = 0.010, effect size = 0.501, power =
0.814] but did not show effect for VI[F; ;0=0.010, p=0.922, ef-
fect size = 0.001, power = 0.051]. The untrained participants
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Figure 1 - Myoelectric activity of the latissimus dorsi muscle during the
seated row at 70% 1RM with and without verbal instructions in trained
and untrained group.
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Figure 2 - Myoelectric activity of the teres major muscle during the
seated row at 70% 1RM with and without verbal instructions in trained
and untrained group. (* indicates bigger than trained group, p < 0.05).
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showed higher EMG on teres major muscle (83.96 = 10.06%)
than the trained participants (61.43 £ 16.13%) (Figure 2).

Regarding triceps brachii long head muscle, ANOVA
showed effect for group [F; ;; = 13.241, p = 0.004, effect size =
0.546, power = 0.911], but did not indicate difference for VI
[F111=0.358, p=0,562, effect size = 0.032, power = 0.085] and
showed interaction between group and VI [F;; = 5.715,
p = 0.036, effect size = 0.342, power = 0.587]. Post-hoc tests
showed that the untrained group presented higher EMG on the
triceps brachii muscle (31.95 £ 8.80%) than the untrained group
(14.22 £ 9.88%) in both conditions (Figure 3).

For biceps brachii muscle, ANOVA did not show differ-
ence for group [F; 9 = 3.353, p = 0.089, effect size = 0.262,
power =0.399] and VI [F (1,10) =1.290, p = 0.283, effect size =
0.114, power = 0.177]. The biceps brachii muscle showed simi-
lar activity in NONE and V-I conditions for both groups (trained
28.90 + 9.77%, untrained 39.35 + 16.78%) (Figure 4).
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Figure 3 - Myoelectric activity of the triceps brachii long head muscle
during the seated row at 70% 1RM with and without verbal instructions
in trained and untrained group. (* indicates bigger than trained group,
p <0.05).
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Figure 4 - Myoelectric activity of the biceps brachii muscle during the
seated row at 70% 1RM with and without verbal instructions in trained
and untrained group.
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Figure 5 - Myoelectric activity of the posterior deltoid muscle during
the seated row at 70% IRM with and without verbal instructions in
trained and untrained group.

Regarding to posterior deltoid muscle, ANOVA revealed
no difference for group [F; 12 = 0.009, p = 0.928, effect size =
0.001, power = 0.051] and VI [F; ;> = 0.706, p = 0.417, effect
size = 0.056, power = 0.121]. The posterior deltoid muscle
showed similar EMG in NONE and V-I conditions for both
groups (trained 57.43 £ 23.20%, untrained 58.34 + 17.02%)
(Figure 5).

Discussion

The present study analyzed the effect of VI on EMG of the
elbow flexors and shoulder extensors muscles in trained and un-
trained individuals during the seated-row exercise at 70% 1RM.
There were doubts whether the efficiency of VI would exist at
70% 1RM, a common intensity used in strength training pro-
grams®. We hypothesized that both groups could increase the
EMG while receiving the VI at this intensity. Also, we thought
that the trained group would respond better to the VI than the un-
trained group. However, contrary to our hypothesis, the main re-
sult of the present study showed that VI did not increase EMG
regardless of the training level.

Previous studies have shown that trained individuals in-
creased their EMG of target muscles while receiving VI during
resistance training exercises with submaximal intensities such as
push-ups® and bench press™. Also, practitioners could increase
the EMG of the target muscles while receiving VI in exercises
with intensities up to 60% IRM in untrained participants* and
trained participants'”. Although the results found in these stud-
ies show the effectiveness of VI, we must take into account that
the exercise intensities are considered as warm-up intensities'”,
which could explain the positive effect of VI. In higher intensi-
ties (e.g., 80% 1RM), the VI had its effectiveness reduced' or
had no effect™ on increasing the EMG on target musculature.

Whilst the literature showed the influence of VI in differ-
ent intensities of exercise; we found only one study that com-
pared the effect of VI on different levels of training. Daniels and
Cook” analyzed the effect of VI in trained and untrained groups
to emphasize the chest or arm muscles during the bench press ex-

Motriz, Rio Claro, v.25, Issue 4, 2019, e10190100



Instruction and latissimus dorsi activation

ercise realized with 80% 1RM. The results did not show signifi-
cant interactions between EMG and groups. Trained and un-
trained men showed similar EMG of the agonist musculature
with and without VI to focus on the pectoralis major or triceps
brachii muscle.

Our results are following this study”. Even it was expected
that VI would be able to increase the EMG of the latissimus dorsi
and teres major muscles in both groups (trained and untrained),
significant changes were not observed. The present results indi-
cated that the VI “Concentrate on extending the shoulders, pull
with the back™ given to the participants did not increase LD and
TM muscles EMG in both groups. Furthermore, once trained in-
dividuals have better intermuscular coordination®*, we expected
that EMG would change on the target muscles more effectively
in the trained group. However, the results showed that both
groups were not influenced by VI. Although, with a descriptive
observation, the trained group increased EMG about 8.25% for
the latissimus dorsi muscle and 2.73% for the teres major muscle
with VI. On the other hand, the untrained group showed reduc-
tions of 3.92% for the latissimus dorsi muscle and 1.98% for the
teres major muscle.

In contrast, the EMG of the triceps brachii long head and
teres major muscles were different between the groups. The un-
trained group showed higher EMG for the teres major
(+22.53%) and triceps brachii long head (+17.73%) when com-
pared to the trained group. Possibly this was due to the low level
of intermuscular coordination between two or more muscles,
which causes higher recruitment of motor units, raising the
EMG levels to the same motor task with the same relative inten-
sity®®. Moreover, the untrained participants could be less used to
this kind of effort and load intensity, resulting in a greater EMG”.

Indeed, we add information to the literature regarding the
use of VI in the common intensity of 70% 1RM, which is unable
to increase EMG in both levels of training. Once previous stud-
ies"* did not analyze the effect of VI in this intensity, our results
clarify this lack in the literature and also reinforce that VI seems
to be effective only in warm-up intensities like previous studies
showed®’. The absence of VI effect may be due to exercise in-
tensity, once the exercise intensity is the key factor for changes
in muscle activity’. Also, the increase in motor units recruitment
is directly related to exercise intensity*’. The higher demand for
force production, the more motor units are recruited®’. In this
sense, the use of VI in exercise with high load did not increase
the EMG of the target muscle’. According to Calatayud et al.” in
high exercise load, it is necessary for the recruitment of many
motor units, then EMG increased occurs, and VI cannot further
increase more such recruitment. Possibly at 70% 1RM, this also
occurred. Likely, the need to recruit more motor units for greater
force production has made it difficult to selectively activate the
muscles and activation of only the desired muscle/muscle
group”.

The present study has some limitations, such as the RMS
interval analyzed. Our results showed the effect of VI on the av-
erage of RMS during all repetitions. Once the literature shows
that the EMG increases as the end of the series approaches”®?®,
analyze the effect of VI in different intervals (e.g. initial repeti-
tions versus final repetitions) among the series could be interest-
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ing to know which is the effect of VI in different intervals. Fur-
thermore, in this article, the spectrum analyzes were not made,
then future studies could investigate the firing rate of motor units
to broaden understanding of the effect of verbal instruction on
muscle recruitment.

Conclusions

The present study showed that the use of verbal instruction
is not useful to increase EMG of target muscles in moderate in-
tensities such as 70% 1RM regarding the level of training. In this
sense, strength coaches and practitioners with different levels of
strength training do not need to focus on promoting intentional
activation to increase EMG of target muscles. Instead, coaches
and practitioners could focus their attention on other aspects of
resistance training such as posture, cadence, and movement co-
ordination.
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