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Abstract

Type of attentional focus on the physiological and psychological state of people can be
effective running time. Although the role of external attention approaches in forming
optimal movement has been approved several times, the role of associative and
dissociative factors with movement has not been known in the case of manipulating the
different tasks and individual constraints. Therefore, the aim of the present study was to
investigate the role of associative and dissociative attentional focus with internal and
external dimensions on the running economy of beginners. Twelve beginner women (aged
18-30 years old) ran on the treadmill. To measure Vmax Of participants, the starting speed
was set at 6 km/h and increased to 2 km/h per minute. The process continued until
voluntary fatigue. The speed used in each of the five test conditions (internal associative,
external associative, internal dissociative, external dissociative, control) was 70% of each
subject's maximum speed. The results of repeated-measure ANOVA revealed that
associative attentional focus with internal/external dimension resulted in higher oxygen
consumption and blood lactate, which caused a lower running economy in beginners. The
results of internal/external dissociative attention indicated lower consumption of oxygen
and less amount of blood lactate (higher economy). Based on the results of the current
study, dissociative attention is the most economical method for running in beginners.
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Extended Abstract

Background and Purpose

The consideration of how someone should focus her/his cognitive attention when
performing a motor skill has received much research attention in the last two
decades (for a review see (1)). To investigate the focus of attention effect, the
traditional research design has compared motor performance following
instructions designed to direct attention internally (i.e., thinking about the
movement of the body), or externally (i.e., focusing on the result of the
movement). Experimental findings have consistently demonstrated that
instructing a mover to focus her/his attention externally results in enhanced motor
performance compared to when participants are instructed to focus internally (for
recent examples see (2). However, they have not paid attention to the associative
and dissociative dimensions of the task. The aim of this study was to investigate
the role of associative and dissociative attentional within an internal and external
dimension that influenced the running economy of low-skilled runners.

Methods

Twelve females participated in this study. Informed written consent was obtained

from participants. After that, to determine the maximum velocity (Vmax) of each

participant, each volunteer performed a maximum speed test following the warm-

up. To measure the Vmax of participants, the test was begun at a 6 km/h treadmill

speed and increased to 2 km/h per minute. This process was continued up to

emerging voluntary fatigue (3). Each participant ran on the treadmill at a velocity

of 70% of her Vmax for 6 minutes. The current study was conducted on

participants experiencing different four experimental conditions using a

counterbalanced within-participant design. The four attention strategies were as

follows (4):

1. Associative-external attention was prompted by repeatedly instructing the
participant to “‘count your steps”.

2. To create an associative-internal focus of attention, the examiner repeated the
phrase "Focus on your muscle” during the running action.

3. Participants viewed a video clip of a basketball game while in the dissociative-
external condition.

4. Dissociative-internal attention was prompted by asking each participant to
perform mental calculations during the trial.

Through a gas analyzer and a Polar heart rate (HR) monitor, the oxygen

consumption and HR were recorded during every testing session.

Separate repeated-measures analysis of variance (ANOVA) was conducted on

each dependent variable. Alpha level was set at P < 0.05 for all statistical tests.

Partial eta squared (np2) was calculated to determine effect sizes for each

statistical comparison. Effect sizes were based on the criteria of np2 <0.01, small;
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np2 = 0.06, moderate; and np2 > 0.14, large. For post-hoc tests, the pairwise
comparisons was used with the least significant differences (LSD) adjustments of
the alpha level. Data were analyzed using SPSS 22.0 (IBM, Chicago, IL) and
G*Power 3.0.10 (5).

Results

Average Max Oxygen Consumption (VO2): In order to analyze the effect
of attentional focus on running economy within non-trained runners, average VO2
was calculated for each attentional condition from five to 11 minutes (the first
four minutes included the warmup). The results of the ANOVA showed there was
a significant difference among groups in terms of oxygen consumption (F (4,48)
=9.41, P=0.001, np2=0.44). The paired comparisons indicated that the highest
average oxygen consumption (worst economy) occurred in the associative-
internal condition (M=12.90 ml/min/kg, SD=3.89), followed by the associative-
external (M=12.11 ml/min/kg, SD=3.79), then the dissociative-internal group
(M=7.39 ml/min/kg, SD=4.69). The best economy occurred when participants
were in the dissociative-external condition (M=5.35 ml/min/kg, SD=1.38).
Testing revealed that the two associative conditions were not significantly
different from each other. Similarly, the two dissociative conditions were not
significantly different from one another. However, the two dissociative conditions
were significantly different from the two associative conditions.

The results of the repeated-measures ANOVA suggested there were no
significant differences in breathing frequency (BF) among the groups (np2=0.08,
P=0.36, F (4,48) = 1.11). Moreover, there was no significant rather (P = 0.11, F
(4,48) = 2.003, np2=0.14) and breathing volume (BV) (P= 0.07, F (4,48) = 2.31,
np2=0.16) differences between the groups. Average VO, BF, HR, and BV are
illustrated in table 1.

Table 1. Physiological parameters

Variables Associative-  Associative- Dissociative- Dissociative-
(Unit) internal external internal external F p np2
(M£SD) (M£SD) (M£SD) (M£SD)
average
VO, 12.90 (3.89) 12.11(3.79) 7.39(4.69) 535(1.38) 9.41 0.001** 0.44
(ml/min/kg)
BF 48.91(9.98) 52.42(7.49) 50.00(7.90) 48.98(8.44) 1.11 036 0.08
184.84 179.54 179.53
HR 191 (22.43) (13.48) (17.41) (17.40) 2003 011 0.14
55.64 75.18 56.89 52.24
BV (17.30) (46.04) (12.89) (1sse) >t 007 016
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The values reported above are averages for each condition across all dependent
measures.

Discussion

The present study was to investigate the interactive effects directing attention
internally or externally when adopting associative or dissociative strategies while
performing an endurance task. It was found that participants had the lowest
average VO2 (best economy) when they were in the dissociative-external and
dissociative-internal conditions relative to the associative-external and
associative-internal conditions.

The early research of Morgan, Pollock (1977) and Gill and Storm (1985)
suggested that the dissociative strategy can facilitate endurance performance
(6,7). More recent findings have proposed that the dissociative strategy optimizes
muscle endurance (7,8,9). Nevertheless, these findings were in disagreement with
those of Connolly and Janelle (2003) and Schuicker et al. (2013) (10,11). The
results of Connolly and Janelle’s (2003) study showed that participants of each
age group had a faster performance under the associative strategy compared to the
dissociative condition. The observed contradictory results could be due to
measuring methods, tasks performed and research design.

Keywords: Oxygen Consumption, Treadmill, Fatigue
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