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Abstract
Purpose: Previous studies have observed cognitive inflexibility in depressed patients may
be associated with suicide risk, gaps exist in knowledge of cognitive flexibility in different
gradations of suicidal ideation (SI). This study examined whether cognitive flexibility differed
between depressed patients with passive and active SI.
Methods: Depressed patients currently experiencing a major depressive episode with either
passive (n = 35) or active (n = 18) SI completed assessments of cognitive flexibility using
perseverative errors of Wisconsin Card Sorting Test (WCST-PE). Multivariate logistic regression
was used to estimate the odds ratio (OR) for cognitive flexibility (WCST-PE) between active and
passive SI patients after adjustment for gender, age, diagnostic composition, and depression
severity.
Results: Patients with active SI are associated with greater cognitive inflexibility compared
to passive SI after adjusting for other covariates (OR: 1.26, 95% confidence interval: 1.01-1.58,
p=0.04).
Conclusions: This study found that patients with active SI are associated with greater cognitive
inflexibility than those with passive SI, which can provide insight into improved prevention.
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Introduction
Suicide is a devastating event for the family, the
community and the country, and has long-term
effects on those left behind. Suicide is a public
health problem in Taiwan, with suicide death
rates rising from 7.4 per 100,000 in 1990 to
15.7 per 100,000 in 2015 (Taiwanese national
mortality data file). Psychological autopsy studies
of suicide have revealed a high prevalence of
mental disorders among people who committed
suicide in Taiwan [1]. The most common type of
disorder has been depressive illness.

Depression is associated with suicide in a
complex pathological process that can last from
a few minutes to several months and follow a
fluctuating path of intense negative feelings,
rumination, hopelessness, suicidal ideation (SI,
passive to active), then committing the suicidal
act [2]. It is becoming increasingly clear that
some people are vulnerable to suicidal behavior,
making them more likely to engage in suicidal
behavior if confronted with negative life events.
Depressed patients with suicidal thoughts see
their coping options in terms of all or nothing

Department of Human Development and Psychology, College of Humanities and Social Sciences, Tzu-Chi University, Hualien, Taiwan
Department of Psychiatry, Tzu-Chi General Hospital, Hualien, Taiwan
3
Epidemiology and Biostatistics Consulting Center, Department of Medical Research and Department of Pharmacy, Tzu-Chi General
Hospital, Hualien, Taiwan
4
School of Medicine, Tzu-Chi University, Hualien, Taiwan
†
Author for correspondence: Yu-Chih Shen, MD, PhD, Department of Psychiatry, Tzu-Chi General Hospital, 707, Sec. 3, Chung Yang Rd,
Hualien 970, Taiwan, Tel: 886-3-8561825 ext. 2104; Fax: 886-3-8466863; email: shengmp@gmail.com
1
2

10.4172/Neuropsychiatry.1000446 © 2018

Neuropsychiatry (London) (2018) 8(4), 1182–1185

p- ISSN 1758-2008
e- ISSN 1758-2016

1182

Research

Yu-Chih Shen
of a miserable life in relation to death, with
few intermediate possibilities between these
raw choices, which may be due to cognitive
inflexibility [3]. Cognitive inflexibility, defined
as the inability to change decision-making
behavior in response to external feedback and
changing environmental circumstances [4].
People who are cognitively inflexible are unable
to find effective solutions to stressful situations
and the resulting sense of hopelessness increases
the risk of suicidal behavior [5].
SI could be broken down into two forms: passive
and active. Passive SI implies a desire to die, but
without a specific plan to carry out death. Active
SI implies an existing desire to die accompanied
by a plan for how to carry out death [6]. When a
depressed patient declares a passive SI, the active
SI is invariably present. Although passive SI can
leave time for interventions, the passive SI can
suddenly become active. SI, active or passive,
contains a dynamic mix of ambivalent thoughts
and feelings along a continuum of gravity. This
may reflect a continuous change in the patient’s
depression [7].
Although increasing work has observed cognitive
inflexibility in depressed patients with suicidal
ideation or attempt, there are gaps in knowledge
of cognitive flexibility in different SI gradations
[8]. The Wisconsin Card Sorting Test (WCST)
is a well-known and validated task of cognitive
flexibility and rule learning in a changing
but unambiguous environment [9]. We
question whether cognitive flexibility (WCST
performance) differs between active and passive
SI in patients with a current major depressive
episode. Understanding the role of cognitive
flexibility in different SI gradations would be an
excellent opportunity to improve prevention.
Methods
 Participants

The study group consisted of 53 patients who
met the criteria of the Diagnostic and Statistical
Manual of Mental Disorders IV (DSM-IV) for
a current major depressive episode (either part
of a major depressive disorder [n = 43] or the
depressive phase of bipolar disorder [n = 10]). All
patients were free of active psychosis, substance
abuse or dependence, neurological problems,
or other medical conditions that significantly
complicate psychiatric symptoms as determined
by clinical history and examination. They were
recruited from a specialized Mood Disorders
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Clinic at a large medical center in eastern Taiwan
in 2016.
 Measures

All patients presented passive [n=35] or active
[n=18] SI evaluated via Beck Scale for Suicide
Ideation (BSS) and a full semi-structured
interview. All recruited patients had a Mini
Mental State Examination (MMSE) score
greater than 24. Their severity of depression was
assessed using Beck Depression Inventory (BDI)
and cognitive flexibility was assessed through the
perseverative errors of WCST (WCST-PE).
 Statistical analysis

The two groups (patients with passive or active
SI) were first compared on demographic (gender
and age) and clinical (diagnostic composition,
BDI and WCST-PE scores) using chi-square
tests, and two sample t-tests. We then used
multivariate logistic regression to estimate the
odds ratio (OR) for cognitive flexibility (WCSTPE) between active and passive SI patients
after adjustment for gender, age, diagnostic
composition, and BDI score. A p-value < 0.05
was considered as statistical significant.
 Ethics statement

This study was approved by the Institutional
Review Board of Tzu-Chi General Hospital
(IRB103-102-A).
Results
As shown in Table 1, both groups (patients with
passive or active SI) were comparable in terms
of gender, age, diagnostic composition and
cognitive inflexibility measurement (WCST-PE)
(Table 1). The active SI group was associated
with a higher depression severity (BDI) (44.6
vs. 33.2, p <0.001) compared to the passive SI
group.
The results of the multivariate logistic regression
are shown in Table 2. After controlling all
the variables listed, patients with active SI are
associated with greater cognitive inflexibility
compared to passive SI (OR: 1.26, 95%
confidence interval [CI]: 1.01-1.58, p=0.04)
(Table 2). The similar positive association is seen
in the severity of depression (OR: 1.17, 95% CI:
1.06-1.29, p=0.002).
Discussion
Although the results of the existing literature

Difference in Cognitive Flexibility between Passive and Active Suicidal Ideation in Patients with Depression

Research

Table 1: Descriptive statistics for demographic and predictor variables between patients with passive and active SI.
Variable
Passive SI (n=35)
Active SI (n=18)
p-value
0.25
Gender - n (%)‡
Female
24 (68.6)
15 (83.3)
Male
11 (31.4)
3 (16.7)
Age - mean (SD)*
44.8 (11.9)
41.2 (13.5)
0.32
0.05
Diagnosis - n (%)‡
Unipolar depression
31 (88.6)
12 (66.7)
Bipolar depression
4 (11.4)
6 (33.3)
BDI score - mean (SD)*
30.2 (11.4)
44.6 (9.9)
<0.001
WCST-PE - mean (SD)*
8.7 (3.42)
11.1 (6.0)
0.14
‡
chi-square test; *t test
Abbreviation: SI: suicide ideation; SD: standard deviation; BDI: Beck Depression Inventory; WCST-PE: Wisconsin Card Sorting Test - perseverative errors

Table 2: Multivariate logistic regression adjusted covariates that associated with different type of SI.
Active SI / Reference (Passive SI)
β estimate (SE)
Adjusted OR† (95% CI)
p-value
Gender
1.34 (1.09)
3.83 (0.46 - 32.16)
0.22
Age
-0.06 (0.04)
0.94 (0.87 - 1.02)
0.15
Diagnosis
0.15 (0.95)
1.16 (0.18 - 7.40)
0.88
BDI
0.16 (0.05)
1.17 (1.06 - 1.29)
0.002
WCST-PE
0.23 (0.12)
1.26 (1.01 - 1.58)
0.04
Adjusted OR† : adjusted odds ratio: mutually adjusted for gender, age, diagnosis, BDI and WCST-PE in multiple logistic regression
Abbreviation: SI: suicide ideation; SE: standard error; OR: odds ratio; CI: confidence intervial; BDI: Beck Depression Inventory; WCST-PE: Wisconsin Card
Sorting Test - perseverative errors
Variable

consistently support a link between cognitive
inflexibility and suicide risk, fewer studies have
investigated cognitive inflexibility in different
gradations of suicidality (eg, suicidal ideation,
aborted attempts, preparatory behavior)
[8]. This study provided evidence for the
first time that patients with active SI were
associated with greater cognitive inflexibility
than patients with passive SI after adjusting
for gender, age, diagnostic composition, and
depression severity.
In psychiatric practice, when a patient reports
passive SI, the clinician may use it as an indicator
of low suicide risk. The clinician may feel relieved
and not complete suicide risk assessment and
prevention. However, passive SI can become
active quickly without warning [10]. This study
found that patients with active SI are associated
with greater cognitive inflexibility than those
with passive SI, which can provide insight into
improved prevention.
On the other hand, there was also literature
suggesting that cognitive inflexibility might
not be related to suicidality or could even be
a protective factor, particularly in people with
psychotic disorder or dementia [11,12]. Severe
cognitive inflexibility may limit the ability to
plan or make a suicide attempt. Otherwise,
a non-linear relationship (for example,

suicidality increases in the context of mild
cognitive inflexibility, but decreases in the
context of stiffness) could possibly explain the
diverging results [8]. Other studies comparing
cognitive flexibility between different
diagnostic samples and different gradations
of suicidality are warranted to address this
problem.
This study has two main limitations, including
the cross-sectional nature of the data and the
small sample size. Other large-scale studies with
a cohort design are warranted to confirm our
findings.
Conclusion
After controlling for demographic covariates,
diagnostic composition, and severity of
depression, this study showed that greater
cognitive inflexibility is associated with active
SI versus passive SI. Interventions that address
cognitive flexibility by pharmacological or nonpharmacological methods may reduce their
shifting (passive to active SI) in depressive illness.
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