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A B S T R A C T

Background: Although neurocognitive dysfunction and physical performance are known to be impaired in
patients with schizophrenia, evidence regarding the relationship between these two domains remains
insufficient. Thus, we aimed to investigate the relationship between various physical performance
domains and cognitive domains in individuals with schizophrenia, while considering other disorder-
related clinical symptoms.
Methods: Sixty patients with schizophrenia participated in the study. Cardiorespiratory fitness and
functional mobility were evaluated using the step test and supine-to-standing (STS) test, respectively.
Executive function and working memory were assessed using the Stroop task and Sternberg working
memory (SWM) task, respectively. Clinical symptoms were evaluated using the Brief Psychiatric Rating
Scale, Beck Depression Inventory, and State-Trait Anxiety Inventory. Multivariate analyses were
performed to adjust for relevant covariates and identify predictive factors associated with neuro-
cognition.
Results: Multiple regression analysis revealed that the step test index was most strongly associated with
reaction time in the Stroop task (β = 0.434, p = 0.001) and SWM task (β = 0.331, p = 0.026), while STS test
time was most strongly associated with accuracy on the Stoop task (β=�0.418, p = 0.001) and SWM task
(β=�0.383, p = 0.007). Total cholesterol levels were positively associated with Stroop task accuracy
(β=�0.307, p = 0.018) after controlling for other clinical correlates. However, clinical symptoms were not
associated with any variables in Stroop or SWM task.
Conclusions: The present findings demonstrate the relationship between physical performance and
neurocognition in patients with schizophrenia. Considering that these factors are modifiable, exercise
intervention may help to improve cognitive symptoms in patients with schizophrenia, thereby leading to
improvements in function and prognosis.

© 2019 Elsevier Masson SAS. All rights reserved.
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1. Introduction

Schizophrenia is among the world’s most debilitating illnesses
[1]. Despite the striking nature of psychotic symptoms in
schizophrenia, neurocognitive dysfunction is recognized as a core
feature of the condition. These deficits are present from the first
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psychotic episode or earlier, impairing functional recovery and
resulting in substantial socio-occupational disability [2,3]. The
most pronounced cognitive impairments among patients with
schizophrenia are associated with memory, executive function,
and processing speed [4,5]. Furthermore, antipsychotic medica-
tions have little impact on cognition [6], and other pharmacologi-
cal approaches for the treatment of these deficits have
demonstrated limited success [7].

Physical performance is defined as the ability to satisfacto-
rily perform muscular work, and is influenced by both physical
capacity and motor abilities [8]. Various components of

http://crossmark.crossref.org/dialog/?doi=10.1016/j.eurpsy.2019.06.010&domain=pdf
mailto:omydoc@naver.com
http://dx.doi.org/10.1016/j.eurpsy.2019.06.010
http://dx.doi.org/10.1016/j.eurpsy.2019.06.010
http://www.sciencedirect.com/science/journal/09249338
http://www.europsy-journal.com
https://doi.org/10.1016/j.eurpsy.2019.06.010


J. Kim et al. / European Psychiatry 61 (2019) 72–78 73

https://doi.o
physical performance are significantly correlated with every-
day functioning, including strength, flexibility, balance,
mobility, motor coordination, muscle mechanics, and cardio-
respiratory fitness. Among these, cardiorespiratory fitness [9]
and functional mobility [10] are notably impaired in patients
with schizophrenia.

Profoundly low cardiorespiratory fitness (CRF; i.e., the ability
of the circulatory and respiratory systems to supply oxygen to
working muscles during sustained physical activity [11]) is
present from the first psychotic episode in patients with
schizophrenia [12]. Low CRF is a strong and independent
predictor of cardiovascular disease (CVD; [13]), which is the
largest single cause of death among patients with schizophrenia
[14]. In addition, low CRF has been associated with cognitive
dysfunction in the general population [15,16], and several studies
have also reported this relationship in patients with schizophre-
nia [17–21].

Functional mobility is defined as the capacity to move through
the environment (e.g., standing, bending, walking) in order to
perform activities of daily living (ADLs) [22]. Functional mobility
has emerged as a useful clinical marker for predicting overall
health decline [23], disability in ADLs [24], and health-related
quality of life [22]. Furthermore, poorer mobility is independently
associated with poorer executive function [25], memory [26], and
global cognition [27]. Thus, there is a growing interest in the
development of a brief and easy-to- task for the assessment of
functional mobility.

Rising from the floor, which can be assessed using the supine-
to-standing (STS) test, is a basic functional mobility task that
requires appropriate levels of muscle strength, joint coordina-
tion, balance, and flexibility. Previous studies have indicated
that STS results exhibit a significant correlation with measures
of typical functional mobility (e.g., gait speed and timed up-and-
go (TUG) test results) and are a significant predictor of failing
health and function in older adults [28,29]. Because the STS test
is less than 1 min in duration and requires no specialized
equipment or training, it is relatively simpler than other tests for
functional mobility [29,30]. In this respect, STS will be useful in
measuring functional mobility in schizophrenia patients.
However, to our knowledge, no studies have investigated STS
test results in patients with schizophrenia, although a few
studies [31–33] have explored the relationship between cogni-
tive function and functional mobility in patients with schizo-
phrenia.

As stated above, while several studies have examined the
relationship between CRF or functional mobility and a single
domain of cognition in patients with schizophrenia, no studies
to date have investigated how individual physical perfor-
mance domains (e.g., CRF, functional mobility) are associated
with different cognitive domains in this patient population.
Furthermore, there is a need to consider the association
between cognitive function and disorder-related clinical
symptoms in patients with schizophrenia. Both depression
and psychotic symptoms appear to negatively affect memory
and psychomotor speed [18,34]. In addition, health indicators
such as total cholesterol levels and body mass index (BMI)
may impact neurocognition in patients with schizophrenia
[35,36].

In the present study, we aimed to investigate the relationship
between physical performance (i.e., CRF and functional mobility)
and cognitive function (i.e., executive function and working
memory) in individuals with schizophrenia. We hypothesized
that poorer physical performance would be associated with lower
cognitive function after adjusting for factors that are known to
affect both physical performance and cognitive function in patients
with schizophrenia.
rg/10.1016/j.eurpsy.2019.06.010 Published online by Cambridge University Press
2. Methods

2.1. Participants

Patients aged 18–60 with a primary diagnosis of schizophrenia
or schizoaffective disorder were recruited via posters placed in
local hospitals with psychiatric units and community mental
health centers, and via advertisements in local newspapers. Some
patients were also referred by other local health professionals.

Participants were eligible for the study if they had a diagnosis of
schizophrenia or schizoaffective disorder according to the
Diagnostic and Statistical Manual for Mental Disorders, 4th
Edition, Text Revision (DSM-IV-TR), received antipsychotic treat-
ment, and were at least 18 years old. Face-to-face diagnostic
interviews were conducted by a psychiatric/mental health nurse
and a board-certified psychiatrist who reviewed the history,
symptoms, and psychosocial function of each patient using all
available sources of information, in accordance with DSM-IV-TR
criteria. All participants were required to be on a stable dose and
dosing regimen of antipsychotics for at least 4 weeks prior to
assessment. Participants were excluded if they had participated in
any exercise program in the 3 months o before the start of the study
or displayed evidence of significant cardiovascular, neuromuscular,
endocrine, or other somatic/substance use disorders that would
prevent safe participation.

A total of 65 participants were screened, five of whom failed to
meet initial eligibility criteria.

2.2. Procedure

The present cross-sectional study included 60 patients
diagnosed with schizophrenia. All procedures were approved
by the Investigational Review Board of Severance Mental Health
Hospital. All participants provided written informed consent.
Participants were required to perform all assessments between 10
a.m. and 4 p.m. on the same day, in the following order:
psychiatric measures, cognitive tasks, and physical performance
tasks. The time interval between the administration of assess-
ments ranged from 15 min to 1 h.

2.3. Demographic information

Demographic characteristics (age, sex, years of education) and
baseline clinical data (age at onset, duration of illness, number of
hospital admissions, antipsychotic dosing (PDD:DDD ratio), total
cholesterol, and BMI were collected.

2.3.1. Antipsychotic dosing
To calculate doses of antipsychotic drugs, the prescribed daily

dose (PDD) in milligrams was divided by the defined daily dose
(DDD) to yield a PDD:DDD ratio. DDD is defined as the assumed
average maintenance dose per day for a drug used for its main
indication in adults.

2.4. Clinical symptoms

Clinical symptoms were determined via interviews and self-
report questionnaires.

2.4.1. Brief psychiatric rating scale (BPRS)
The BPRS is an 18-item, semi-structured introductory interview

that is completed by the interviewer [37]. Each item is rated on a
scale from 0 to 6. Scores between 15 and 30 indicate minor
symptoms, while those above 30 indicate major symptoms.
Previous studies have demonstrated the reliability of the BPRS
in Korean patients [38].
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Table 1
Demographic information, clinical symptoms, physical performance, and cognitive
function of participants (N = 60).

Attribute Mean SD

Male n = 35 (58.3%), female n = 25
Age (years) 38.9 10.1
Years of education 14.1 3.0
Age at onset (years) 24.1 7.9
Duration of illness (years) 14.7 10.1
No. of hospital admissions 4.5 10.5
PDD:DDD ratio 2.2 1.0
Total cholesterol (mg/dl) 185.9 48.8
BMI (kg/m2) 27.4 5.2
BPRS, total 42.3 15.9
BDI 17.6 11.0
SAI 45.6 9.4
TAI 48.6 10.3
Stroop CW RL 2039.0 1151.5
Stroop CW CR (%) 78.6 27.3
Sternberg WM RL 2570.6 1808.6
Sternberg WM CR (%) 62.9 20.8
Step test (index) 105.1 15.1
STS test (s) 3.1 0.8

DDD, defined daily dose; PDD, prescribed daily dose; BMI, Body mass index; BPRS,
Brief Psychiatric Rating Scale; BDI, Beck Depression Inventory; SAI, State Anxiety
Inventory; TAI, Trait Anxiety Inventory; CW, Color-word condition; RL, response
latency; CR, correct rate; WM, working memory task; STS, supine-to-standing.
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2.4.2. Beck depression inventory (BDI)
The BDI was used to assess depressive symptoms [39]. The BDI

is a 21-item self-report inventory that asks participants to choose
the one statement that best describes their feelings during the past
2 weeks. The Korean version of the BDI has been identified as both
valid and reliable [40].

2.4.3. State-trait anxiety inventory (STAI)
The STAI is a self-rated instrument that contains two 20-item

subscales for the measurement of anxiety [41]. One scale measures
state anxiety, while the other measures trait anxiety. A standard-
ized Korean version of the STAI has been developed by Han and
colleagues [42].

2.5. Neurocognitive function

2.5.1. Stroop word-color test
The Stroop Word-Color Test was used to assess components of

executive function representing a person’s ability to deal with
conflicting stimuli [43]. This test involves pairs of conflicting
stimuli that are presented simultaneously (i.e., the name of one
color printed in another color). In the congruous condition,
participants are required to read the names of colors printed in
black ink (W) and to name diff ;erent color patches (C). Conversely,
in the color-word (CW) condition, color-words are printed in an
inconsistent color ink. Thus, in this incongruent condition,
participants are required to name the color of the ink instead of
reading the word.

2.5.2. Sternberg working memory task (SWM)
The classic SWM task [44] was administered using Inquisit

5.0.13.0 (Millisecond Software, LLC Seattle, WA). Each trial of the
task consisted of a set of two to five white digits presented in a
sequence (1200 ms each). A yellow probe digit appeared 2500 ms
after the last digit (maintenance period), at which point
participants were required to press an appropriate button
indicating whether it had been present in the previously displayed
sequence. Participants were provided with visual feedback
regarding the accuracy of their responses. Task sessions were
divided into equally distributed “in” (probe present in the memory
sequence) and “out” (probe not present in the memory sequence)
trials (120 trials in total, preceded by 15 training trials).

2.6. Physical performance

2.6.1. Step test
Measuring post-exercise recovery heart rate (HR) after a step

test is a common method for determining cardiorespiratory (CR)
fitness. The present study used the 3-minute YMCA step test
(American College of Sports Medicine, 2006), which involves
stepping at a rate of 24 steps/minute for 3 min. Following exercise,
HR was counted for 1 min with the participant in the seated
position. Low post-exercise recovery HR is considered indicative of
good CRF.

2.6.2. STS test
The STS test is used to assess a person's ability to transition from

a supine position to a standing position. Previous studies have
utilized the STS test to evaluate functional mobility [45] and
physical performance [29] in older adults and patients with
neurodegenerative conditions. Beginning from a mat on the floor,
participants were instructed to rise from the supine position at a
comfortable rate, using any motions they desired. The administra-
tor measures the amount of time it takes to rise from the supine
position. The STS test has been associated with excellent test-retest
reliability (intraclass correlation coefficient = 0.9) [46].
oi.org/10.1016/j.eurpsy.2019.06.010 Published online by Cambridge University Press
2.7. Statistical analysis

We first analyzed the demographic and clinical characteristics
of participants using descriptive statistics. Multiple regression
analyses were then used to adjust for relevant covariates and
identify predictive factors associated with neurocognitive func-
tion. After performing univariate analyses to identify the
associated factors, multivariate analyses were conducted using
Stroop Word-Color test and SWM task results as the dependent
variables. Analyses were performed using SPSS version 18.0 (SPSS,
Chicago, NJ, USA). The level of statistical significance was set at
p < 0.05.

3. Results

3.1. Descriptive statistics

A total of 60 participants were included in the analysis.
Demographic information, clinical characteristics, physical perfor-
mance, and cognitive function results are presented in Table 1.

3.2. Correlation analysis

Table 2 presents the associations between neurocognitive
function and the following factors: demographic information,
clinical characteristics, and physical performance. Stroop CW
response latency (RL) was positively correlated with age
(p = 0.005), age at onset (p = 0.047), and step test results (index)
(p = 0.009). In addition, Stroop CW correct rate (CR) was negatively
correlated with age (p = 0.004), duration of illness (p < 0.001),
number of hospital admissions (p = 0.024), and STS test results
(p < 0.001). SWM RL was positively correlated with age (p = 0.006),
duration of illness (p = 0.03), BDI (p = 0.001) results, and step test
results (index) (p = 0.026). Our findings also indicated that SWM CR
was inversely correlated with age (p = 0.027) and STS test results
(p = 0.007).

The results of additional analyses based on Global Assessment
of Functioning (GAF) scores are shown in STable 1,2, and 3. In the
high-functioning group, we observed significant positive correla-
tions between the step text index and response latency in the
Stroop CW and SWM tasks. STS test time was also correlated with
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Table 2
Association between neurocognitive function and demographic characteristics, clinical symptoms, and physical performance.

Stroop CW RL Stroop CW CR Sternberg WM RL Sternberg WM
CR

Age 0.376** �0.383** 0.366** �0.300*
Sex �0.214 �0.123 �0.176 �0.002
Age at onset 0.272* �0.01 0.024 �0.132
Duration of illness 0.156 �0.471** 0.296* �0.196
No. of hospital admissions �0.087 �0.306* 0.049 �0.064
Years of education �0.028 0.111 �0.043 �0.124
PDD:DDD ratio 0.166 0.068 0.137 �0.034
Total cholesterol �0.223 0.072 0.016 �0.051
BMI �0.038 �0.253 0.015 �0.035
BPRS, total �0.016 0.206 0.119 0.035
BDI 0.244 �0.078 0.333* �0.22
SAI 0.072 �0.135 0.114 0.074
TAI 0.092 �0.119 0.135 �0.03
Step test (index) 0.362** �0.062 0.311* �0.099
STS test (s) 0.148 �0.526** 0.211 �0.383**

CW, color-word condition; RL, response latency; CR, correct rate; WM, working memory task; DDD, defined daily dose; PDD, prescribed daily dose; BMI, body mass index;
BPRS, Brief Psychiatric Rating Scale; BDI, Beck Depression Inventory; SAI, State Anxiety Inventory; TAI, Trait Anxiety Inventory; STS, supine-to-standing.
Pearson’s correlation coefficients: **Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the 0.05 level (2-tailed).
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SWM CR in this group. In the low-functioning group, STS test
results were strongly correlated with Stoop task CR.

3.3. Multiple regression analysis

Multivariable linear regression was applied to determine which
factors were associated with Stroop CW test and SWM test results
(Table 3). Significantly associated variables by univariate analyses
above were included as independent variables. Our analysis
revealed that age at onset, total cholesterol, and step test results
(index) were significantly associated with Stroop CW RL, while the
duration of illness and STS time (s) were significantly associated
with Stroop CW CR. Step test results (index) were the only
significant predictor of RL in the SWM task, while STS time (s) was
the only significant predictor of SWM CR. Step test results were
positively associated with both Stroop CW RL and SWM RL, while
STS test results were negatively associated with both Stroop CW CR
and SWM CR. However, clinical symptoms were not associated
with any variables in Stroop or SWM task.

4. Discussion

In the present study, we aimed to investigate the associations
between physical performance and neurocognition among
patients with schizophrenia. Our findings indicated that poorer
functional mobility as determined by the STS test was associated
with lower accuracy on executive function and working memory
Table 3
Multivariable linear regression analysis.

Stroop CW 

RL CR 

R2 Beta P R2 Beta 

0.301 0.396 

Age 0.128 0.370 �0.623
Age at onset 0.266 0.034 – 

Duration of illness – – �0.361
No. of hospital admission – – 0.106 

Total cholesterol �0.307 0.018 – 

BDI – – 0.031 

Step test (index) 0.434 0.001 – 

STS test (s) – – �0.418

Note: Bold values are statistically significant.
CW, color-word condition; RL, response Latency; CR, correct rate; WM, working memo

rg/10.1016/j.eurpsy.2019.06.010 Published online by Cambridge University Press
tasks after adjusting for other clinical correlates. Furthermore,
poorer CRF as determined by the step test was associated with
slower performance on these two cognitive tasks. In addition, total
cholesterol levels and the duration of illness were significantly
associated with latency and accuracy on the executive function
task, respectively.

Recent studies involving the general population and older
adults have demonstrated that functional mobility is associated
with cognitive function, including executive function and memory
[25,26,47,48]. Although there is also evidence to support this
relationship in patients with schizophrenia, previous studies are
limited in that they included particular sub-groups of patients only
(e.g., older adults, early schizophrenia) [31,32] or utilized
subjective measures only [33]. However, our study demonstrated
that, when related variables including age and clinical symptoms
are considered, the objective STS is the most explanatory factor for
cognitive domains such as executive function and memory.
Although such findings suggest a close relationship between
mobility and cognition in patients with schizophrenia, follow-up
studies are required to verify our results.

Previous research has indicated that the STS is useful for
evaluating functional mobility and ADL performance in older
adults and patients with Parkinson’s disease [45,46], as well as
those undergoing neurological rehabilitation [49]. Similarly, the
STS may be useful in patients with schizophrenia due to the impact
of sedentary behavior and low levels of physical activity in this
population [50]. The STS is advantageous in that it is more efficient
Sternberg WM

RL CR

P R2 Beta P R2 Beta P

0.097 0.147
 0.536 0.230 0.113 �0.166 0.255

– – – – –

 0.005 0.185 0.193 – –

0.481 – – – –

– – – – –

0.812 0.132 0.363 �0.091 0.516
– 0.331 0.026 – –

 0.001 – – �0.383 0.007

ry task; BDI, Beck Depression Inventory; STS, supine-to-standing.
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than other functional mobility tasks, requiring less time and space
than the TUG test or measurements of gait speed. In addition, the
STS test is easy to understand and requires no specific training for
evaluators, making it ideal for patients with schizophrenia. Taken
together, the accumulated evidence suggests that the STS
represents a quick, easy method for assessing functional mobility
in patients with schizophrenia in both clinical and practical
settings.

Given the complexity of functional mobility, it is not surprising
that multiple cognitive functions are associated with performance in
this domain. Among the multiple brain regions associated with
mobility, the cuneus not only controls limb movement, but also
processes and memorizes environmental information [51]. The
prefrontal cortex is responsible for executive function and is known
to be active during the planning and initiation of a series of actions
[52]. Previous studies have reported abnormalities in neural
synchrony in the cuneus of patients with schizophrenia [53], along
with hypofrontality [54]. Thus, it is possible that dysfunction of this
region exerts a negative impact on the series of processes involved in
risingfrom the floor. However, the cause-effect relationshipbetween
mobility and neurocognition remains to be elucidated.

In accordance with our findings, previous studies have
demonstrated an association between CRF and executive func-
tion/memory in patients with schizophrenia [17–21]. Recently
evidence also indicates that adult neurogenesis may be reduced in
patients with schizophrenia, which in turn may contribute to
impaired cortical-to-hippocampal connectivity [55]. However,
some investigators have found that improving CRF through aerobic
exercise increases levels of neural growth factors (e.g., brain-
derived neurotrophic factor (BDNF)) in patients with schizophre-
nia, helping to support the survival of existing neurons and
encouraging the growth and differentiation of new neurons and
synapses [19,18–21,56]. Aerobic exercise promotes neurogenesis
and synaptic plasticity, exerting positive effects on neurocognition
in schizophrenia. The resulting improvements in CRF lead to
increases in the number of synapses in the frontal and parietal gray
matter [11], which play a role in resolving the response
competition elicited by incongruence response cues (e.g., Stroop
task). In addition, a study by Pajonk and colleagues [20] reported
that improving CRF increases levels of metabolic and synaptic
plasticity-related proteins in the hippocampus, which may
contribute to improved cognition, particularly with regard to
short-term memory.

Interestingly, higher total cholesterol levels were associated
with better performance on cognitive tasks after controlling for
other clinical symptoms. Similarly, Elias and colleagues [57]
observed that total cholesterol levels are positively correlated
with cognitive function in healthy adults. Some researchers have
speculated that serum cholesterol concentrations play a role in
synthesizing neurotransmitters and forming neuronal membranes
[58]. Plasma cholesterol also enhances cognitive function by
modifying brain membrane fatty acid composition and altering
physiological properties to activate membrane neurotransmitter
receptors [59]. Krakowski and Czobor [35] revealed that increases
in cholesterol levels were associated with improved cognition in
patients with schizophrenia receiving antipsychotics. When taken
with these previous results, our findings suggest that physical
health factors, including cholesterol levels and physical perfor-
mance, are closely related to cognitive function in patients with
schizophrenia.

In the present study, longer duration of illness was associated
with poorer performance on the Stroop task. It is well established
that longer durations of illness among patients with schizophrenia
are associated with greater impairments in higher-order cognitive
functions such as attention and executive function. For example,
using a battery of standardized neuropsychological tests, Smet and
oi.org/10.1016/j.eurpsy.2019.06.010 Published online by Cambridge University Press
colleagues [60] reported that patients with a longer duration of
illness exhibited significantly greater impairments in executive
function as determined using the Trail-Making Test and Wisconsin
Card Sort Test. In addition, in a study by Albus and colleagues [61],
patients with chronic schizophrenia exhibited poorer performance
on measures of visuomotor processing, attention, and executive
function (abstraction/flexibility) when compared to patients with
first-episode schizophrenia.

The present study demonstrated robust associations between
physical performance and neurocognition. While previous studies
focused on a single component (e.g., CRF), we also considered
functional mobility, which is closely related to the functional
outcomes of schizophrenia as well as CRF. In addition, our findings
indicated that total cholesterol level is significantly associated with
cognitive function. Moreover, unlike previous studies, we also
controlled for the effects of other disorder-related clinical
correlates (e.g., psychotic symptoms, depression). Our findings
suggest that addressing physical health factors may improve
cognitive function in patients with schizophrenia. Because direct
treatment of cognitive dysfunction remains difficult [18], the
clinical value of our findings cannot be understated, as we have
identified modifiable factors that may impact neurocognition.
While antipsychotic medications can improve psychotic symp-
toms, their impact on cognitive dysfunction is limited [62].
Furthermore, non-pharmacological interventions such as cognitive
remediation therapy exert only minor effects, which are eventually
lost over time [63]. In the future, exercise intervention may help to
improve cognitive symptoms in patients with schizophrenia,
thereby leading to improvements in function and prognosis [64].

Given several limitations of the present study, our findings
should be interpreted with caution. First, although the STS test has
been used to evaluate functional mobility in other clinical
populations, the test has not yet been standardized for the
assessment of patients with schizophrenia. Subsequent studies
should aim to replicate our findings using this tool. Second, the
structured diagnostic tools were not used, but diagnostic verifica-
tion was double-checked by two psychiatric practitioners. Third,
although the time of day at which neurocognitive tests are
administered may influence performance among patients with
schizophrenia [65], cognitive tasks were not administered at the
exact same time in the present study. Fourth, the generalizability of
our findings may be limited due to a small sample size and the
inclusion of patients with chronic schizophrenia with a rather long
duration of illness. Finally, as the study was cross-sectional, no
causal correlations could be established. Interaction effects may
exist, as better cognitive abilities may provide better opportunities
for a healthy lifestyle. Further studies are also required to
investigate the mechanisms underlying schizophrenia symptoms.

5. Conclusion

The results of the present study demonstrate the relationship
between physical performance and neurocognition in patients with
schizophrenia. Functional mobility and CRF were correlated with
accuracy and RT during cognitive tasks including the Stoop and
Sternberg task, respectively. In addition, total cholesterol levels were
positively associated with Stroop task accuracy, after controlling for
clinical symptoms (e.g., psychotic symptoms). These findings
suggest that physical performance is closely associated with
neurocognition among patients with schizophrenia. Given that
these factors are modifiable, exercise intervention may help to
improve cognitive symptoms in patients with schizophrenia,
thereby leading to improvements in function and prognosis.
Subsequent studiesshould aim to clarify the mechanismsunderlying
the association between physical health and neurocognition in
individuals with schizophrenia.
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