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Abstract

Cognitive processing plays an important role in balance and gait . This relationship may
be explained by the fact that higher order cognitive functions such as executive functions
are called upon while walking. The purpose of this study was to examine whether a
cognitive training intervention leads to improvements on measures of balance and gait in
schizophrenic inpatient with depressive disorder. This non-randomized clinical trial with
a control group examined the effect of cognitive training over 12 weeks on balance and
gait in 20-man schizophrenic inpatients with depressive disorder. Patients  were
homogeneously (based on age, score of MMSE, scor of depression) assigned to groups of
intervention and control. Participations enrolled in intervention group attended in
Attentive rehabilitation of attention and memory (ARAM) sessions for 45-60 minutes
three times weekly for 12 weeks (36 total sessions). Data of pre-test and post-test were
obtained by the test of standing on dominant leg with opened and closed eyes ,10-meter
gait speed, 10-meter gait speed under gait-visuospatial dual-task condition and 10-meter
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gait speed under gait-motor dual-task condition and were analyzed by using analysis of
covariance. Results showed that the two groups had significant differences in static
balance with opened and closed eyes and gait speed under single and dual-task condition
(p=0.05). This study aimed to improve the mobility of schizophrenic patients by targeting
executive functions. We do not claim that cognitive training can replace motor
interventions, but it is suggested that cognitive intervention may be useful as a
complementary intervention to some extent for people with motor disabilities and
participants who are unwilling to perform physical activity interventions.

KeyWords: Balance, Cognitive Training, Gait, Schizophrenia

Extended Abstract

Background and Purpose

Schizophrenia is a psychological disorder with a neurological growth origin (1).
A high prevalence of neurological symptoms and continued impaired
psychomotor function have been confirmed in clinical studies on patients
suffering from schizophrenia (2). In a study, Putzhammer et al. (2004) showed a
change in the gait pattern of schizophrenic patients who were not treated with drug
and those who were undergoing medication. They found that schizophrenic
patients compared with the control group (healthy individuals) have a lower gait
speed (3). Also a specific type of movement abnormality seen in schizophrenia is
diminished postural control and balance (4). On the other hand, depression is one
of the common problems in schizophrenic patients (5). Depressed patients have
also shown a reduction in gait speed and shorter stride length (6). Cognitive
processing plays an important role in the balance and gait .the gait needs attention
and EF in order to maintain awareness, recognition, and response to a visual
demand, prevention of interference, and allocation of cognitive and motor
resources while navigating through one’s environment (7). The gait under the dual
task conditions may be a significant clinical indicator of a cognitive decline and a
risk of falling (8). The treatment of the ability disorder of the gait and another
simultaneous task can greatly enhance the life quality and reduce the risk of
falling. The effects of the dual task on the gait of patients who suffer from the gait
disorder due to impaired cognitive and motor movement are greater. Therefore, a
treatment that is designed to reduce the cost of the dual task during the gait should
focus on either cognitive or motor domains or both. The purpose of this study was
to examine whether the cognitive training intervention leads to improvements on
measures of the balance and gait in schizophrenic inpatient with depressive
disorder.
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Methodology

This non-randomized clinical trial with a control group examined the effect of
cognitive training over 12 weeks on balance and gait in 20-man schizophrenic
inpatients with depressive disorder. After acquiring the code of ethics and clinical
trial code from Iranian Registry of Clinical Trials (IRCT) and obtaining the
agreement of Welfare Organization in Arak city, this trial was carried out on
schizophrenic patients under the supervision of a psychiatrist, two clinical
psychologists, two nurses, a sports coach at Tolou Rehabilitation Center. After
giving verbal and written explanations to the patients about the research
procedure, a written informed consent was obtained from them or their guardian.
All people were hospitalized for more than one year in psychiatric wards. First,
Beck Depression Inventory was administered by the psychiatrist. the Patients with
depression were diagnosed. Cognitive state of each person as screened through
the MMSE by a clinical psychologist before the study. After these examinations,
the patients were homogeneously placed (based on their age, depression score,
and MMSE score) in the groups of Attentive rehabilitation of attention and
memory (ARAM) intervention and control. The Attentive Rehabilitation of
Attention and Memory (ARAM) program is a series of cognitive rehabilitation
computer tools which is designed to improve different dimensions of attention and
memory (selective, sustained, shifting, and divided) by Nejati in 2013 (9). Tasks
in the ARAM program are designed based on the principles of cognitive
rehabilitation and the nature of attention and active memory functions. The
Participations enrolled in the intervention group attended in Attentive
rehabilitation of attention and memory (ARAM) sessions for 45-60 minutes three
times weekly for 12 weeks (36 total sessions). Data of pre-test and post-test were
obtained by the test of standing on dominant leg with opened and closed eyes ,10-
meter gait speed, 10-meter gait speed under gait-visuospatial dual-task condition
and 10-meter gait speed under gait-motor dual-task condition and were analyzed
by using analysis of covariance.

Results

Table 1 shows demographic information of each group which entails the mean
and standard deviation of variables such as age, depression score, and MMSE
score. The groups had no significant difference with regard to their age,
depression score, and MMSE score.
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Table 1-Descriptive Statistics of Demographic Characteristics of the Groups Under
Investigation

Depression
MMSE Score Score Age N
SD+Mean SD+Mean SD+Mean
Control Group 21.60+6.07 23.10+7.06 47+£14.52 10
Cognitive
Rehabilitation 23+4.47 16.70+3.40 47.5£8.39 10
Group

The results of the Shapiro- Wilk test confirmed the normality of the scores
distribution and the Levene's test confirmed the homogeneity of the variances in
both groups. Based on the results obtained from analysis of covariance, a
significant difference was observed between the two experimental and control
groups in the components of static balance with opened eyes (P = 6.237, P =
0.023), static balance with closed eyes(P = 3.68, P = 0.04), gait speed under single
condition (P = 36.89, P = 0.000), and dual-task condition (P = 13.22, P = 0.002),
(P = 17.3, P = 0.001).The findings showed that cognitive rehabilitation
significantly improved the static balance with opened eyes, the static balance with
closed eyes, gait speed under single and dual-task conditions.

Conclusion

The transfer of learning to non-cognitive functions is thought to be important as a
form of cerebral plasticity in the brain areas or specific networks that overlap with
each other, which are crucial for non-practiced tasks. Generalizing the effects of
cognitive training to other functions that are not specifically practiced should be
a priority to optimize daily performance, especially in complex cognitive-motor
situations (i.e., dual task conditions), which is a constant interaction between the
attention sources, which can deteriorate either task (gait/balance or cognitive).
Optimization of gait performance is associated with less risk of falling, especially
under dual task conditions after cognitive training. Therefore, cognitive
rehabilitation programs can be a promising approach to avoid falling, especially
for participants who are unwilling to perform physical activity interventions.
cognitive rehabilitation is the non-pharmacological intervention in order to
improve the balance and gait speed under single and dual-task conditions in
schizophrenic patients suffering from depression disorder.
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