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Characteristics of Executive Dysfunction in Outpatients with 
Chronic Schizophrenia in Daily Behavior: A Preliminary 

Report
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ABSTRACT
Objective: Executive dysfunction is one of the most commonly observed deficits in schizophrenia. However, little attention 

has been paid to evidence-based practice in nursing focused on executive dysfunction that is relevant to daily behavior in outpa-
tients with chronic schizophrenia. This preliminary study aimed to investigate the characteristic features of executive dysfunc-
tion in outpatients with chronic schizophrenia living at home.

Design: This is an observational study.
Materials and Methods: Eight outpatients with chronic schizophrenia were included in the study. A neuropsychological test 

using the Behavioral Assessment of the Dysexecutive Syndrome (BADS) was conducted.
Results: The mean BADS total profile score in outpatients with chronic schizophrenia was classified into the "impaired" cat-

egory. Further, the scores of the Modified Six Elements Test, Zoo Map Test, and Key Search Test were definitely low. The Rule 
Shift Cards Test, Key Search Test, and Dysexecutive Questionnaire self-rating scores were moderately correlated with the BADS 
total profile score.

Conclusion: Outpatients with chronic schizophrenia had comparative impairment in "planning" ability and "cognitive flexi-
bility." A future direction in studying this topic is to develop an evidence-based intervention program to improve executive func-
tions in outpatients with chronic schizophrenia.
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INTRODUCTION

Schizophrenia is a relatively common disease. Up to one in 100 
individuals will develop schizophrenia globally. Schizophrenia is a 
chronic psychiatric disorder with a heterogeneous genetic and neurobio-
logical background that influences early brain development and is 
expressed as a combination of psychotic symptoms --- such as hallucina-
tions, delusions, and disorganization --- and motivational and cognitive 
dysfunctions (Kahn, Sommer, Murray, Meyer-Lindenberg, Weinberger, 
Cannon, et al., 2015). Approximately 80% of individuals diagnosed 
with schizophrenia struggle with a variety of neurocognitive and socio-
cognitive deficits (Meesters, Stek, Comijs, de Haan, Patterson, 
Eikelenboom, et al., 2010). Although pharmacological and psychologi-
cal treatments can effectively reduce positive symptoms of schizophre-
nia, they slightly improve cognition (Paquin, Wilson, Cellard, Lecomte, 
Potvin, 2014). Indeed, a wide range of cognitive functions are affected, 
such as memory, attention, motor skills, executive functions, and intelli-
gence. Impaired executive functions have a particularly strong impact 
on activities of daily living, and it is one of the most commonly 

observed deficits in schizophrenia through various disease stages 
(Orellana, Slachevsky, 2013). Executive dysfunction has been associat-
ed with frontal lobe function, and executive functions can be conceptu-
alized as having four components: volition, planning, purposive action, 
and effective performance (Lezak, Howison, Loring, 2004). Executive 
functions require complex attention, working memory, planning, judg-
ment, and reasoning (Marshall, Rentz, Frey, Locascio, Johnson, 
Sperling, et al., 2011).

Review of literature
In previous studies of executive functions in schizophrenia, the 

most commonly used executive function test was the Wisconsin Card 
Sorting Test (WCST), followed by the Trail Making Test (TMT) 
(Kluwe-Schiavon, Sanvicente-Vieira, Kristensen, Grassi-Oliveira, 
2013). However, the WCST and TMT focus on one characteristic such 
as shifting or attention and may not adequately reflect various compo-
nents of the entire dysexecutive syndrome in daily behavior (Kluwe-
Schiavon et al., 2013; Katz, Tadmor, Felzen, Hartman-Maeir, 2007; 
Wilson, Evans, Emslie, Alderman, Burgess, 1998). To compensate for 
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these problems, the Behavioral Assessment of Dysexecutive Syndrome 
(BADS) has been used as an alternative to conventional tests. The 
BADS (Wilson, Burgess, 1996) is a valid test battery that assesses prob-
lems in daily behavior of patients with dysexecutive syndrome. In some 
studies, the usefulness of the BADS for chronic schizophrenia has been 
validated (Vargas, Sanz, Marín, 2009; Katz et al., 2007; Evans, Chua, 
McKenna, Wilson, 1997). However, little attention has been paid to evi-
dence-based practice in nursing focused on executive dysfunction that is 
relevant to daily behavior in outpatients with chronic schizophrenia. By 
clarifying the most significant aspects of executive dysfunction in 
chronic schizophrenia in daily activities, it may enable to create a means 
of nursing intervention that enhances executive functions to support 
patients independence based on patient-centered care. Therefore, this 
preliminary study aimed to investigate the characteristic features of 
executive dysfunction in outpatients with chronic schizophrenia living 
at home.

MATERIALS  AND  METHODS

Participants
Eight outpatients with chronic schizophrenia were included in the 

study. The criteria from the manual Diagnostic and Statistical Manual of 
Mental Disorders, Fifth Edition (DSM-5) were used in the diagnosis of 
schizophrenia (American Psychiatric Association, 2013).

The inclusion criteria were as follows: (1) a Mini---Mental State 
Examination (MMSE) score >20 (Folstein, Folstein, McHugh, 1975), 
(2) diagnostic symptom > 1 year, and (3) absence of other psychiatric 
diseases that could cause cognitive impairment.

Measures

Clinical assessment

Brief Psychiatric Rating Scale (BPRS)

The BPRS (Overall, Gorham, 1962) assesses the level of 18 symp-
tom constructs, such as hostility, suspiciousness, hallucination, and 
grandiosity (18-item version, in which 1 indicates absent and 7 indicates 
severe).

Chlorpromazine equivalent (CPZE)

CPZE (mg/day) is often used as a relative measure of the antipsy-
chotic potency of neuroleptic agents. The drug equivalent to 200---300 

mg of chlorpromazine is considered the minimum effective dose, and a 
chlorpromazine dose > 1000 mg is considered high (Danivas, 
Venkatasubramanian, 2013).

Instrumental activities of daily living (ADL) scale

The Instrumental ADL Scale (Lawton, Brody, 1969), with a total 
score ranging from 0 (low function, dependent) to 8 (high function, 
independent), has 8 domains, such as ability to use the telephone, shop-
ping, food preparation, housekeeping, laundry, transportation, and finan-
cial and medication management.

Neuropsychological tests

BADS

The BADS (Wilson, Burgess, 1996; Kashima, 2003) is a standard-
ized test battery that includes six subtests and two forms of the 
Dysexecutive Questionnaire (DEX). A profile score, from 0 (severely 
deficient) to 4 (normal performance), is determined for each subtest, and 
the sum of each subtest is calculated as the total profile (BADS-TP) 
score. The maximum total score is 24. BADS-TP is classified into 
impaired, borderline, low average, average, high average, and superior. 
The executive abilities of 6 BADS subtests were as follows: Rule Shift 
Cards Test (RSCT) (cognitive flexibility), Action Program Test (APT) 
(practical problem solving), Key Search Test (KST) (planning and 
searching strategies), Temporal Judgement Test (TJT) (time judgement), 
Zoo Map Test (ZMT) (planning), and Modified Six Elements Test 
(MSET) (ability to plan, organize, and monitor behavior).

● RSCT

This test uses 21 cards. The first rule of the test is that the patients 
must say "Yes" to a red card and "No" to a black card. The second rule 
is that they must say "Yes" if the card that has just been turned over has 
the same color as that of the previous card and "No" if the color is dif-
ferent.

● APT

Participants are presented with a rectangular stand with a large 
transparent beaker, which is two-thirds full of water. Moreover, on the 
stand is a thin transparent tube at the bottom of which is a small piece of 
cork. Participants are asked to extract the cork.

● KST

Participants are given an A4-sized sheet of paper and instructed to 
imagine that the sheet is a large field in which they have lost their keys. 
Then, they are asked to draw a line and show where they would walk to 
search in the field to find their keys.

● TJT

This test contains 4 questions on common events that occur from a 
few seconds to several years. Participants are asked to guess the dura-
tion of each event.

● ZMT

Participants are required to show how they would visit a series of 
designated locations on a map of a zoo. However, when planning the 
route, certain rules must be obeyed. The test is conducted twice.

● MSET

Participants are instructed to do 3 tasks (dictation, arithmetic, and 
picture naming) for 10 min using a stopwatch. They are not allowed to 
do 2 parts of the same task consecutively. The rules are displayed in 

Table 1. 
Spearman Correlation Coefficients among the BADS and its subtests (n = 8)
 BADS

 1 2 3 4 5 6 7

1. RSCT 1
2. APT -.35 1
3. KST .34 -.44 1
4. TJT .04 -.40 .38 1
5. ZMT -.62 -.13 -.42 -.34 1
6. MSET .00 .15 -.58 -.36 -.07 1
7. BADS-TP .86** -.25 .58 .22 -.86** .00 1
8. DEX-self -.32 -.60 .28 .03 .71 -.45 -.39

Note. Spearman's correlation test. Behavioral Assessment of Dysexecutive Syndrome = 

BADS; Rule Shift Cards Test = RSCT; Action Program Test = APT; Key Search Test = 

KST; Temporal Judgement Test = TJT; Zoo Map Test = ZMT; Modified Six Elements Test 

= MSET; BADS total profile = BADS-TP; The Dysexecutive Questionnaires = DEX. 

*p < .05

**p < .01
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front of the participants.

● DEX

The DEX comprises 20 items with a 5-point Likert scale of 0 
(never) to 4 (very often). Two versions are used: DEX self-rating (DEX-
self), which is performed by patients, and DEX other rating (DEX-
other), which is filled out by caregivers. The maximum score is 80 
points on each questionnaire. Since the majority of participants lived 
alone, only DEX-self was investigated in this study.

Procedure
Before the investigation, the researcher explained the aim and pro-

cedure of this study. Participants were asked to sign a consent form. In 
all patients, the BADS was performed in a single session and required 
approximately 30 min on average.

Data collection and analysis
The data were collected between October 2018 and December 2018. 

Descriptive statistics for measurements of clinical assessment and the 
BADS were performed. The relationships between the BADS-TP score 
and its subtest scores were analyzed using Spearman's correlation test. 
We used the Statistical Package for Social Sciences (SPSS) version 25 
at 95% confidence level.

Ethical considerations
This study was approved by the ethics committee of the Tokiwa 

University, Japan (no. 100085). Written informed consent was obtained 
from the participants before the initiation of any research procedure. It 
was ensured that they had adequate information before making this 
decision. They were informed regarding the possibility of withdrawal 
from this study, and their anonymity was ensured during data analysis 
and reporting.

RESULTS

Description of the sample
The participant characteristics were as follows: age (mean = 54.8 

years, standard deviation [SD] = 7.4), MMSE score (mean = 25.3, SD = 
3.0), BPRS score (mean = 40.8, SD = 1.7), CPZE (mean = 459.4 mg/
day, SD = 295.7), and instrumental ADL scale (mean = 5.6, SD = 0.5).

Characteristic features of executive function
In this study, the mean BADS-TP score in outpatients with chronic 

schizophrenia was classified into the "impaired" category (mean = 11.0, 
SD = 0.9). Further, the mean the BADS subtests were the RSCT (mean 
= 2.5, SD = 1.4), APT (mean = 2.4, SD = 1.1), KST (mean = 1.0, SD = 
0.5), TJT (mean = 2.0, SD = 0.9), ZMT (mean = 1.4, SD = 0.7), MSET 
(mean = 1.8, SD = 0.5), and DEX-self (mean = 3.0, SD = 1.6). The 
RSCT (r = 0.86) KST (r = 0.58), and DEX-self (r = -0.39) results were 
moderately correlated with BADS-TP (Table 1).

DISCUSSION

One of the main findings in this study is that the BADS-TP scores 
of outpatients with chronic schizophrenia were definitely low compared 
to Japanese controls of the same age (mean = 18.5, SD = 3.0) (Kashima, 
2003). Moreover, the BADS-TP results of outpatients with chronic 
schizophrenia in this study were similar to those of previous studies on 
schizophrenia (mean = 12.8, SD = 4.6) (Evans et al., 1997). Although 
global severity of psychopathology was low (severity criteria of BPRS 
score < 45 by Kane, Honigfeld, Singer, Meltzer, 1988) and participants 
were outpatients living independently in the community (mean total 
instrumental ADL scale score of patients with schizophrenia > 3.5 by 
Samuel, Thomas, Jacob, 2018), the execution function was impaired. 

The BADS subtests have no cutoff point. Generally, the mean values 
were two points lower for the MSET, ZMT, and KST scores. It was 
assumed that patients with chronic schizophrenia have especially 
impaired "planning" ability in specific aspects of executive function. 
Further, the BADS-TP were correlated with deficits of cognitive flexi-
bility (RSCT) and planning ability (KST). Executive dysfunction, which 
was assessed using the WCST, has been reported in schizophrenia 
(Kluwe-Schiavon et al., 2013), and the WCST and RSCT of the BADS 
have been used to examine "cognitive flexibility," which is included in 
purposive action (Norris, Tate, 2000). "Planning" is the ability to men-
tally anticipate the right way to perform a task or reach a specific goal. 
"Cognitive flexibility" is the ability to adapt behaviors in response to 
changes in the environment. Thus, these characteristic features of exec-
utive dysfunction may make it difficult for outpatients with chronic 
schizophrenia to generate fluent and novel thoughts. Moreover, it is 
considered that executive dysfunction would lead to a decline in the 
social competency, ability to manage daily tasks, and skills required to 
maintain employment (Lezak et al., 2004; Sohlberg, Mateer, 2001). An 
important point to emphasize is that the "planning" ability and "cogni-
tive flexibility" of specific aspects of executive function would affect 
independence in daily behavior in outpatients with chronic schizophre-
nia.

Furthermore, in the relationship between the mean DEX-self and 
BADS-TP scores, outpatients with chronic schizophrenia had low 
awareness of their own executive dysfunction. A majority of patients 
with schizophrenia possess poor awareness or insight, which is signifi-
cantly associated with executive dysfunction (Choudhury, Khess, 
Bhattacharyya, Sanyal, 2009). Moreover, the relationship among 
insight, medication adherence, and executive dysfunction was revealed 
(Na, Yim, Lee, Kim, Hong, Hong, et al., 2015). We also suggested that 
executive dysfunction in chronic schizophrenia may affect the patient's 
non-adherence to treatment and medication. Additionally, it seemed that 
the patient's adherence is decreased due to executive dysfunction, which 
could lead to increased dependence in daily behavior in outpatients with 
chronic schizophrenia. For this reason, the BADS was a useful battery 
to evaluate executive dysfunction in outpatients with chronic schizo-
phrenia. Thus, it is recommended that the psychiatric-mental health 
nurse assess the executive function in patients with chronic schizophre-
nia.

The study has several limitations. The findings of this pilot study 
should be interpreted for only one clinical setting and small sample size. 
Further studies are needed to validate these findings with a large sample 
size and large-scale data collection.

SUMMARY

Our findings suggest that outpatients with chronic schizophrenia 
have comparative impairment in "planning" ability and "cognitive flexi-
bility" as characteristic features of executive functions. Moreover, our 
study suggests that patients with chronic schizophrenia had low aware-
ness of their own executive dysfunction. Our future direction for study-
ing this topic is to develop an evidence-based intervention program to 
improve executive function in outpatients with chronic schizophrenia. 
Moreover, we believe that executive dysfunction in outpatients with 
chronic schizophrenia tends to be similar to that in outpatients with mild 
neurocognitive disorder. Therefore, we would like to create an available 
intervention program for outpatients with chronic schizophrenia with 
reference to the intervention program that we have developed to 
enhance executive function in patients with mild neurocognitive disor-
der (Fukuta, Mori, 2019).
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