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Extended Abstract

Background and purpose

The end state comfort (ESC) effect represents an efficiency constraint in anticipatory motor planning
(1,2). Although healthy people usually avoid uncomfortable postures at the end of goal-directed
movements, newer studies revealed that sensitivity of children and people with different deficits for
ESC is not fully in place before the age of 10 (3). In this matter, it is surprising that nothing is known
about development of the ESC effect in multiple sclerosis. Type of cognitive deficits commonly seen
in multiple sclerosis have been well characterized (4). Attention deficits are known to be present early
in the disease. Further cognitive impairments in information processing speed, attention and executive
functioning are widely reported in these patients (5). A number of researchers suggest that the
acquisition of intellectual and perceptual —motor skills in general and more specifically the sensitivity
for ESC and executive function is closely linked to the development of higher cognitive capacities
(6). Therefore, this study was conducted with the aim of the impact of type of attention on anticipatory
motor planning and its relation to deficit of executive function in people with MS.

Materials and Methods

The statistical sample of this study was 30 patients (Multiple Sclerosis) with mean age of 34 in Tehran
province with an average disability rate of 4-6 who were randomly selected. In order to investigate
the anticipatory motor planning and end state comfort effect, a Bar — transport task was used. A
wooden bar, 20 cm long and 2.5 m in diameter with one white and the other side black and two targets
for cylinder placement. The participants performed in an unimanual and a bimanual version of the
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bar-transport task (9 Trials). Participants started the experiment in an upright standing position, with
both hands placed besides their body, and both palms facing their upper legs, 10 cm away from the
table. They were instructed to securely grasp the bar with their preferred hand and (either the black
or the white end) into the target hole, and to then put their hands back to their sides and wait for the
new instruction. To prevent the effects of sequencing on task to a subgroup, the three focus groups
were designed, namely internal, external, and non- instructional. Interventions in the internal attention
focused on the thumb and in the external attention on the Bar. There were no familiarization trials
prior to testing. Importantly, participants were never constrained in their grip selection. They were
free to reach for the bar using either an overhand or an underhand grip. Typically, the entire
experiment lasted between 5 and 10 min. A video camera was placed beside the table, digitally
recording the whole experiment for subsequent analysis of individual grip choice. After that, all of
patients performed the Stroop and Weksler test (7). Besides, the patients completed a short
guestionnaire, asking for handedness, executive function (EF), movement limitations, and number of
days of physical activities for at least 60 min a day over the last week.

Results

Analysis of variance with repeated measure was used to investigate the effect of different types of
focus on anticipatory motor planning. The results showed that external focus in the bimanual task led
to an increase in comfortable end state, and non-instructional effort resulted in better internal focus
as well as Stroop test score, executive function and Weksler test with most project conditions and
tasks. In addition, the results of Pearson correlation coefficient test showed that there was a significant
negative relationship between Stroop test score and executive functions with predictive planning in
different bimanual and bimanual tasks in all focus conditions. Moreover, there was a significant
positive relationship between the scores of the number-calling test and the predictive projection in
the bimanual and different bimanual tasks across all attentional conditions.

Conclusion

The purpose of the present study was to investigate the impact of type of attention and its relation to
deficit of executive function in people with MS. In general, there is broad evidence for motor
performance deficits in multiple sclerosis (5, 8) including movements that rely on the interaction of
cognitive and motor systems. These motor performance deficits are often attributed to a general
slowing and structural changes in brain and accompanied by decreasing cognitive capacities for task
performance (9). In this regard, it can be expected that ESC planning performance declines in multiple
sclerosis, because cognitive processes contribute to the generation of appropriate motor plans (10).
For children, it has been argued that the development of motor planning skills relates to the
development of cognitive skills (11). Hence, the interdependencies between the development of
higher cognitive skills and the maturation of anticipatory motor planning skills may be stronger than
what has been assumed in the past (12, 13). These and other cognitive skills are supported by a number
of executive functions, such as cognitive flexibility, goal setting, attentional control and information
processing (14). Considering the wide role of cognitive factors in motor planning and quality of life
of these people and confirmation of the shortcomings of anticipatory motor planning in MS, it is
suggested that the priority should be given to cognitive and motor strategies which can improve the
cognitive deficits and help these people to have more active participation in society.

Keywords: Anticipatory Motor Planning, End State Comfort (ESC), Multiple Sclerosis, External
and Internal Focus Attention, Executive Function (EF), Attention Deficit, Motor Planning
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Figure 1- Beginning of Performing a Different Two-Handed Task in One of the Participants
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Figure 2- The final Step of Performing a Different Two-handed (Bimanual) Task in One of the
Participants
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Table 1- Explaining the Obtained Scores In Different Focus of Attention Circumestances
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The Explanation of Stroop, Executive Functions and Digit Span Tests Scores
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Figure 1- Anticipatory Motor Plannig Scores in Circumstances of On-handed, Same Two-handed and
Different Two-handed under Internal, External and without Focus of Attention
*P <0.05, ** P <0.01
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Table 3- Pearson Correlation Coefficient Test Results
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External Focus
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