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Objective. To investigate the association between poststroke depression (PSD) and psychological crisis in patients who have
experienced a stroke within 6 months. Methods. This was a retrospective cross-sectional study that enrolled patients within 6
months after stroke onset. The investigators reviewed medical charts to obtain patients’ baseline characteristics, and a
psychologist evaluated each patient for depression using the Taiwanese Depression Questionnaire (TDQ) and for psychological
crisis using the Triage Assessment System (TAS). A generalized linear model (GLM) was used to analyze the association
between the results of the TDQ and TAS. Results. Ninety-seven patients with stroke were included. Age (p = 0:003), time since
onset of stroke (p = 0:041), diabetes mellitus (p = 0:004), hypertension (p = 0:016), heart disease (p = 0:005), and TDQ score
were significantly different between the hemorrhagic stroke group and the ischemic stroke group. The TDQ score was
significantly lower in the hemorrhagic stroke group (p = 0:012). The TDQ score was associated with the TAS total score and
each domain score, and the presence of heart disease was associated with poorer TAS score in the behavioral domain (p = 0:016
). Conclusion. PSD is likely an important component of psychological crisis in stroke patients. For clinicians, a comprehensive
psychologic evaluation is necessary to optimize treatment.

1. Introduction

Stroke remains a leading cause of mortality and disability
worldwide [1, 2], and patients may suffer from neurologic
sequela such as hemiplegia or paresis, language deficit, and
impairment of activities of daily living [3–7]. In addition to
neurologic and functional deficits, patients also encounter
significant challenges in terms of their support system, alter-
ation of self-esteem, change to self-image, and altered living
standards [3, 7]. Therefore, these patients are prone to devel-
opment of depressive mood, anxiety, denial behavior, insom-
nia, or other psychological comorbidities [5, 6, 8, 9] and have

a poststroke depression (PSD) prevalence of 31.1% and a
poststroke anxiety prevalence of 20.4% [10, 11]. An increased
prevalence of emotional disturbance may lead to psycholog-
ical crisis [9, 12], which can be defined as when the summa-
tion of stressors faced by an individual exceeds their capacity
to cope [13]. A crisis state is characterized by affective dis-
equilibrium, cognitive imbalance, and behavioral instability
[14]. There is often a negative impact on an individual’s
mental health, which restricts their ability to partake in
purposeful life activities [15].

According to the DSM-V, a current diagnosis of PSD was
defined as mood disorders due to stroke with depressive
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features, a major depressive-like episode, or mixed-mood
features. Patients have a depressed mood or loss of interest
or pleasure along with at least two, but fewer than five, symp-
toms of major depression, lasting for 2 weeks or longer [16].
However, several factors hinder the diagnosis of depressive
disorders in stroke patients, such as a lack of accurate screen-
ing tools, limited communication capability and emotional
disturbance caused by lesion location in the brain [16, 17].
This may lead to undiagnosed and overlooked PSD [17].
On the other hand, psychologic crisis and the associated
emotional disturbance can be assessed using the Triage
Assessment System (TAS). The TAS describes an individual’s
reaction during a crisis in three domains, affective, behav-
ioral, and cognitive [14, 18, 19]. Affective reactions include
anger/hostility, anxiety/fear and sadness/melancholy, and
range from a stable mood with normal variation of affect
appropriate to daily functioning, to frequent negative mood,
disturbance of concentration, or even decompensation or
depersonalization [14].

Previous studies have demonstrated that depression has
negative impacts on functional outcomes and rehabilitation
progress in patients with stroke [20, 21]. However, the path-
ophysiology of PSD is poorly understood [21] and few stud-
ies have examined whether PSD is related to psychological
crisis. It is not yet known whether psychological crisis could
perturb a patient’s coping strategy, inhibiting their ability to
perform activities of daily living and their progression in fur-
ther rehabilitative programs. To facilitate optimal functional
recovery, timely detection of mood disorder enabling early
psychological intervention is important. In this study, we
aimed to investigate the association between PSD and
psychological crisis in patients who have experienced a stroke
within 6 months.

2. Methods

2.1. Study Design. This study was a retrospective cross-
sectional survey.

2.2. Participants. Patients with less than 6 months of post-
stroke who were at least 20 years of age were enrolled from
one rehabilitation ward of a medical center from August
2018 through January 2020. Rehabilitation physicians con-
sulted psychiatrists to evaluate whether it was appropriate
for a patient to be referred to a psychologist once the patient
had sufficient communication skills to be able to answer the
psychological questionnaires. Patients with an unknown
stroke type classification were excluded. This study was
approved by the Institutional Review Board of Chang Gung
Memorial Hospital (IRB No. 202001548B0).

2.3. Data Source and Measurement. The investigators
reviewed medical charts and extracted patient demographic
characteristics, including age, sex, body mass index (BMI),
stroke type, stroke lesion side, stroke lesion location, premor-
bid functional status, and comorbidities. Marital status,
history of alcohol or drug abuse, and history of previous
suicide attempt(s) were ascertained by the psychologist prior
to psychological evaluation.

2.4. Psychological Evaluation. After a basic assessment and
evaluation by a psychiatrist, enrolled patients diagnosed with
depressive symptoms were referred to a psychologist for eval-
uation of the degree of symptoms and their reaction to crisis.
The Taiwanese Depression Questionnaire (TDQ) [22] is a
culture-sensitive depression screening tool that has been
reported to be of good validity and internal consistency, and
is reliable for use in a community sample. The questionnaire

456 patients from a
rehabilitation ward from

Aug 2018 to Jan 2020

No
Exclude 152 patients

Exclude 2 patients with
unknown stroke type

Diagnosis of stroke within
6 months?

304 patients with diagnosis of
stroke Unknown stroke

type?

302 patients with hemorrhagic
or ischemic stroke types 

97 patients included for
quantitative analysis 

205 patients did not
agree to complete the

TDQ and/or TAS

Figure 1: Flow diagram of patient selection.
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Table 1: Demographic characteristics of patients with hemorrhagic or ischemic stroke.

Stroke type
p valueHemorrhagic Ischemic

Mean ± SD (range) Mean ± SD (range)

Age (years) 55:63 ± 11:22 (36~82) 63:49 ± 11:65 (21~89) 0.003∗∗

BMI 25:28 ± 6:04 (17.78~44.98) 25:22 ± 3:47 (20.00~34.67) 0.960

Time since onset of stroke (days) 83:10 ± 61:11 (11~180) 58:09 ± 51:98 (9~180) 0.041∗

N N p value

Sex 0.904

Female 15 31

Male 15 36

Marital status 0.165

Married 19 53

Separated, divorced, or widowed 11 14

Alcohol or drug abuse 0.663

No 29 62

Yes 1 5

Previous suicide attempt(s) 0.309

No 29 67

Yes 1 0 0.904

Stroke lesion side 0.071

Both 0 8

Left 15 22

Right 15 37

Stroke lesion location 0.237

Both 1 10

Cortex 7 12

Subcortex 22 45

Premorbid functional status 0.173

Partially dependent 0 6

Totally independent 30 61

Diabetes mellitus 0.004∗∗

No 24 32

Yes 6 35

Hypertension 0.016∗

No 0 11

Yes 30 56

Kidney disease 0.597

No 25 52

Yes 5 15

Lung disease 0.096

No 30 60

Yes 0 7

Heart disease 0.005∗∗

No 28 44

Yes 2 23

Autoimmune disease 0.225

No 28 66

Yes 2 1
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consists of 18 items, examining disturbances in mood, issues
with sleeping, appetite and energy, interest in normal activi-
ties, crying, and feelings about the future. Patients recorded
their responses on a 4-point Likert scale (ranging from 0 to
3) to indicate whether each item had been experienced after
the onset of stroke; 0, 1, 2, and 3 points indicated that the
symptom occurred for less than 1 day, 1-2 days, 3-4 days,
and 5-7 days in a week, respectively.

The TAS for psychological crisis intervention [18] is used
to understand patients’ reactions to crisis events. This frame-
work presumes that reactions to crisis are seen in three
domains: affective, behavioral, and cognitive. A psychologist
evaluated the patients’ reactions along all three domains,
and identification of the complex interactions among the
three domains assists in eliminating protracted concerns
regarding mental health. Reactions are rated on a scale of 1
to 10, with 10 indicating the most severe reaction. The inten-
sity and direction of the crisis intervention would depend on
the degree of severity on the TAS.

2.5. Statistical Analyses. The categorical variables in the
ischemic and hemorrhagic stroke type groups were com-
pared using the chi-square test or Fisher’s exact test, while
the continuous variables were compared using the indepen-
dent t-test. After checking the normality of the TDQ and
TAS using the Shapiro-Wilk test, Pearson’s correlation anal-
ysis was employed to investigate the relationship between the
outcomes of the TDQ and TAS (including total score and
each domain score). A correlation coefficient of 0.10~0.30
was taken to represent a small association, 0.30~0.50 was
considered a moderate correlation, and 0.50 or larger was
taken to represent a large correlation. A generalized linear
model (GLM) was used to analyze the associations between
the outcomes of the TDQ and TAS (including total score
and each domain score) when the demographic variables
were controlled. In addition to stroke type, the demographic
variables that were statistically significantly different between
the stroke type groups were entered into the regression
model. The assumptions of the GLM, such as multicollinear-
ity, normality, linearity, homoscedasticity, and independence
of the residuals, were checked before the regression model
was conducted. A p value less than 0.05 was defined as
indicating statistical significance. Statistical analyses were

performed using SAS software, Version 9.4 of the SAS System
for Windows (SAS Institute Inc., SAS Campus Drive, Cary,
North Carolina 27513, USA).

3. Results

In total, 456 patients were referred for psychological evalua-
tion in one rehabilitation ward of a medical center from
August 2018 through January 2020; 304 of whom had been
diagnosed with stroke within the previous 6 months. Two
patients with unknown stroke types were excluded from fur-
ther analysis. As we aimed to investigate the relationship
between depression and psychological crisis among stroke
patients, only 97 patients with records of both TDQ and
TAS implementations were included for quantitative analy-
sis. A flow diagram of patient selection is shown in Figure 1.

The demographic characteristics of the patients are pre-
sented in Table 1. Statistically significant differences were
noted in age (55:63 ± 11:22 versus 63:49 ± 11:65 years, p =
0:003), time since onset of stroke (83:10 ± 61:11 versus
58:09 ± 51:98 days, p = 0:041), diabetes mellitus (p = 0:004),
hypertension (p = 0:016), and heart disease (p = 0:005)
between the hemorrhagic stroke group and the ischemic
stroke group. The scores on the TDQ and each domain of
the TAS are presented in Table 2, and the TDQ score was sta-
tistically significantly lower in the hemorrhagic stroke group

Table 1: Continued.

Stroke type
p valueHemorrhagic Ischemic

Mean ± SD (range) Mean ± SD (range)

History of depression or psychiatric disorders 0.093

No 28 67

Yes 2 0

History of cognitive impairment NA

No 30 67

Yes 0 0

SD: standard deviation; BMI: body mass index; NA: not assessed. ∗p value < 0.05, ∗∗p value < 0.01. The independent t-test was used for age and BMI. Fisher’s
exact test or the chi-square test was used for age and sex, marital status, alcohol or drug abuse, previous suicide attempt(s), diabetes mellitus, hypertension,
kidney disease, lung disease, heart disease, autoimmune disease, history of depression or psychiatric disorder, history of cognitive impairment, stroke lesion
side, and stroke lesion location.

Table 2: Psychological questionnaire results of patients with
hemorrhagic or ischemic stroke.

Stroke subtype

p value
Hemorrhagic Ischemic
(N = 30) (N = 67)

Mean ± SD Mean ± SD
TDQ score 12:17 ± 6:05 15:57 ± 6:06 0.012∗

Total TAS score 14:63 ± 5:62 16:34 ± 3:52 0.133

Affective domain 5:60 ± 1:79 6:03 ± 1:35 0.195

Cognitive domain 5:47 ± 2:16 6:18 ± 1:47 0.108

Behavioral domain 3:57 ± 2:25 4:13 ± 1:52 0.216

SD: standard deviation; TDQ: Taiwanese Depression Questionnaire; TAS:
Triage Assessment System. ∗p value < 0.05.
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(12:17 ± 6:05 versus 15:57 ± 6:06, p = 0:012). The relation-
ship between the scores of the TDQ and TAS is depicted in
Figure 2 and Supplementary Table 1, and the effect size of
the Pearson’s correlation coefficient was large (r = 0:55 to
0.57) for the TDQ and TAS scores (with the exception of
the behavioral domain, r = 0:35).

Stroke type, time since onset of stroke, sex, age, comor-
bidities (including diabetes mellitus, hypertension, and heart
disease), and TDQ score were entered into the GLM in order
to identify associations between the TAS score (including
each domain score) and TDQ score. GLM analysis explained
38% of the variance of the TAS total score (R2 = 0:38). The
TDQ score had a significant effect on the TAS total score
after the demographic variables were controlled (ϐ = 0:48,
SE = 0:08, p < 0:001) (Table 3). The TDQ score remained sig-
nificantly associated with each domain of the TAS, and heart
disease was significantly associated with a higher (worse)
score in the TAS (ϐ = 1:04, SE = 0:42, p = 0:016) (Supplemen-
tary Table 2). The adjusted mean of the behavioral domain
score among the patients with heart disease was
significantly higher (worse) than in those without heart
disease (5.12 versus 4.08, p = 0:016) (Table 4).

4. Discussion

The results of our study indicated a correlation between the
Taiwanese Depression Questionnaire (TDQ) score and all

domain scores and the total score of the Triage Assessment
System (TAS) in patients with stroke. After adjusting all
covariates between the two stroke groups, hemorrhage and
ischemic, the TDQ score remained associated with the TAS
score. In addition, the presence of heart disease was associ-
ated with a poorer TAS score.

Depression is believed to have a negative impact on
stroke recovery [20, 21], quality of life, and functional inde-
pendence [23–25]. Skidmore et al. [26] demonstrated that
depressive symptoms and executive functions were signifi-
cantly correlated with participation in rehabilitation in
patients with stroke, and many studies have focused on a
potential association between poststroke depression (PSD)
and brain network dysfunction [3, 27–32]. Current main-
stream treatment for PSD includes antidepressant medica-
tion, psychotherapy, and psychosocial support [16, 33–35].
However, aside from depression, patients with stroke may
also encounter shock, confusion, denial, fear, and anxiety
[9], which may not be adequately addressed by the aforemen-
tioned treatments. From a psychologic crisis point of view,
the affective response represents one of the reactions when
facing a crisis event. The TAS evaluates a patient’s reaction
to crisis in the affective, behavioral, and cognitive domains,
which may further help to provide effective treatment in this
population as these three domains are intricately linked [18].
Emotions influence the way people react to challenges and
give rise to a coordinated set of behavioral, experiential, and

Correlation matrix for TDQ and TAS by stroke type
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Figure 2: Correlation matrix for TDQ and TAS by stroke type.
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physiological responses [36]. Affective and cognitive pro-
cesses together shape behavior and decision-making [37,
38]. Recent imaging study indicated that stroke may lead to
dysfunction in executive function areas of the brain, which
induces behavioral and affective changes [39]. In this study,
we identified that depression in stroke survivors is associated
with a higher TAS score, and therefore may need to be

considered in order to optimize treatment strategies, which
currently might fall short of addressing psychological aspects
after stroke [9, 13, 35, 40, 41].

In this study, we also found that the presence of heart dis-
ease was associated with a poorer behavioral domain TAS
score in patients with stroke, and the adjusted mean of the
behavioral domain score among those with heart disease
was significantly higher than in those without. This result
implied that patients with stroke and heart disease tended
to have more immobility and exhibit avoidance behavior,
which might essentially be related to impaired mobility and
motivation. Previous studies also revealed poor energy and
mobility limitations in patients with stroke and heart disease
[42, 43]. Nevertheless, study of possible demographic factors
and psychological crisis in patients with stroke is scarce, and
larger-scale evaluations may be required to provide further
clarity.

This was the first study to identify a relationship between
PSD and psychological crisis in patients within 6 months of
stroke onset. Though rarely discussed before, the role of
psychological crisis during rehabilitation of stroke patients
cannot be overlooked.

5. Limitations

There were some limitations of our study. First, the sample
size was small, and all the participants were recruited from
the same medical center. Selection bias may exist due to lim-
ited communication capabilities; in that, only those capable
of expressing their emotions were able to be assessed. Second,

Table 4: Comparisons of adjusted means of each domain of the
TAS in patients with and without heart disease.

(a)

Heart disease Adjusted mean of affective domain p valuea

Yes 6.18 0.242

No 5.79

(b)

Heart disease Adjusted mean of cognitive domain p valuea

Yes 6.49 0.190

No 6.02

(c)

Heart disease Adjusted mean of behavioral domain p valuea

Yes 5.12 0.016∗

No 4.08
aBonferroni adjustment for multiple comparisons. ∗p value < 0.05.

Table 3: Generalized linear model for analysis of TDQ and TAS scores.

Parameter Estimate SE t p value

Intercept 15.07 3.07 4.90 <0.001∗∗∗

Sex

Female -0.10 0.94 -0.11 0.915

Male Reference — — —

Stroke type

Hemorrhagic 0.77 1.29 0.60 0.553

Ischemic Reference — — —

Time since onset of stroke (days) -0.01 0.01 -1.10 0.274

Diabetes mellitus

Yes -0.59 1.04 -0.57 0.571

No Reference — — —

Hypertension

Yes -2.39 1.59 -1.50 0.137

No Reference — — —

Heart disease

Yes 2.57 1.14 2.25 0.027∗

No Reference — — —

Age 0.04 0.04 0.89 0.377

TDQ 0.48 0.08 6.20 <0.001∗∗∗

R2 = 0:38,VARcoefficient = 20:34,Meantotal TAS score = 22:21. TDQ: Taiwanese DepressionQuestionnaire; TAS: Triage Assessment System; VAR: variance. ∗p value
< 0.05, ∗∗p value < 0.01, ∗∗∗p value < 0.001.
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more specific classification of the associated underlying dis-
ease could be performed with an adequate sample size. The
potential existence of a multicollinear relationship between
the emotional domain of the TAS and the TDQ score should
also be considered. Finally, this was a cross-sectional study,
and further larger-scale and long-term follow-up studies
should be conducted to observe the temporal changes in
psychological status in patients with stroke.

6. Conclusion

Depressive symptoms appear to be an important component
of psychological crisis, as patient’s behavioral, affective, and
cognitive reactions are intricately connected in the face of a
psychologic crisis. Our findings reflect the necessity for com-
prehensive psychologic evaluation in order to develop an
optimized rehabilitation plan for patients who have experi-
enced a stroke within 6 months.
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