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Abstract

Nursing science has a clinical-oriented nature, making it indispensable to address health challenges of today and
tomorrow. The issues addressed in the nursing research, therefore, are on the aging population with high health risks
with relation to the changing health policies. Nursing researchers should aim to achieve health care solutions for the
high risk groups and to develop an integrated continuum of care services for the public health, medical science and
welfare services. Increasing quality of life (QOL) may be area that need more research attention. In this review, we
discussed about various factors including post-stroke depression (PSD), post-stroke emotional incontinence (PSEI),
post-stroke anger proneness (PSAP), post-stroke fatigue (PSF), post-stroke sleep disturbances (PSSD) and post-
stroke pain (PSP), which were identified to affect stroke survivors' QOL. Moreover, we discussed how the research
idea evolves as the time passed by. Nursing researchers should start to build their own database and broaden areas of
focus. Given the rise in the number of patients suffering from chronic illnesses, it is critically important for the nursing
researchers to focus on improving patients' QOL. Every patient, regardless of their health status, age, gender, race and
ethnicity, should be able to achieve and experience his or her highest QOL where the patient is able to successfully
manage own health with minimal burden caused by illness-related adverse symptoms. Nursing researchers must
employ various methods to answer intriguing questions to achieve evidence-based practice and an integrated
continuum of care.
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1. Introduction

Nursing science has a strong clinical-oriented
nature, making it indispensable for nursing
research to address health challenges of today
and tomorrow. The issues that the nursing
research address, therefore, are the globally aging
population with high health risks, the swiftly
changing health policies and the shortened average
lengths of hospital stays. Nursing researchers
should aim to achieve health care solutions for
the high risk groups and to develop an integrated
continuum of care services for the public health,
medical science and welfare services. Furthermore,
aims to cut down medical expenses and to increase
quality of life (QOL) may be another area that
need more research attention.

Given the rise in the number of patients
suffering from chronic illnesses, it is critically
important for the nursing researchers to focus on
improving the QOL for these specific population.
Every patient, regardless of their health status,
age, gender, race and ethnicity, should be able to
achieve and experience his or her highest QOL
where the patient is able to successfully manage
own health with minimal burden caused by illness-
related adverse symptoms. This may perhaps be
achievable if patients, families, communities and
nurses are equipped with evidence-based strategies
in maintaining wellness and preventing illness
from occurring in the first place. In this review, we
will focus on various factors that were identified
to affect stroke survivors' QOL. Moreover, we will
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discuss how the research idea had evolved as the
time passed by, since we believe that the nursing
research leadership is an expansion of ideas.
Nursing researchers should start to build their own
database and broaden areas of focus.

Stroke is a leading cause of death in many
industrialized countries, particularly in the East
Asia. Even though patients survive, the stroke
patients suffer from its sequels which decrease
patient's QOL. About 25% of the stroke survivors
may develop stroke-related disabilities (Park
and Choi-Kwon 2018). Emotional dysfunction,
which occurs commonly after stroke, particularly
attenuates recovery from the disease and decreases
the QOL (Kim JS 2017). With an increasing
number of stroke survivors, more attention and
emphasis should be focused on their QOL. Also,
considering the fact that the ultimate goal of
quality nursing care is to maintain and to improve
an individual's QOL, nursing researches are
recommended in establishing such goal for the
stroke survivors. We previously reported that
the post-stroke biobehavioral changes including
emotional dysfunction that may have strong and
direct influence on the patient's QOL, whereas the
nutritional status had an indirect effect. We suggest
that in order to improve the stroke survivors' QOL,
a comprehensive intervention is necessary to
manage post-stroke emotional dysfunction (PSED),
which includes post-stroke depression (PSD),
post-stroke emotional incontinence (PSEI), post-
stroke anger proneness (PSAP), post-stroke fatigue
(PSF), post-stroke sleep disturbances (PSSD) and
post-stroke pain (PSP; Choi-Kwon et al 2012).

2. Post-stroke depression (PSD) and QOL
Previously, studies have revealed the negative
relationship between depression and QOL in
stroke patients (Choi-Kwon et al 2006a, Kim
JS and Choi-Kwon 2000, Suenkeler et al 2002).
Suenkeler et al (2002) assessed stroke survivors
at 3, 6, and 12 months after their stroke onset
to identify the subjective reporting of health-
related QOL and related factors. Despite their

stable neurologic function and disability, stroke
survivors subjectively measured their QOL to
be continuously deteriorating and worsening
as time passed. Patients also tended to become
more depressed at 6 and 12 months after the
onset despite their stable physical functions. They
reported that the more depressed stroke patients
were, the lower they perceived their QOL were
(Suenkeler et al 2002). PSD, which is the most
widely studied among the emotional dysfunctions
occurring after stroke, has been reported to be
present in around 18% of stroke victims in Korea
(Kim JS and Choi-Kwon 2000). The occurrence
rate, however, has been reported to be even higher
in different countries, ranging from 16% in Korea
to 28% or more in Australia (Kim JS and Choi-
Kwon 2000). A recent systematic review and
meta-analysis study that included 61 observational
studies has shown an even higher rate of 31% of
stroke survivors (95% CI 28 to 35%) developing
PSD at any time-point up to 5 years after the
stroke onset (Hackett and Pickles 2014). The wide
variation in the frequency of PSD seems to be
attributed to the methodological heterogeneity,
such as different diagnostic criteria, study timing,
and whether researchers excluded previously
depressed patients or not. Most of all, sociocultural
differences in the study population may also play a
role.

3. Post-stroke emotional incontinence (PSEI)
and QOL

Post-stroke emotional incontinence (PSEI) is
also a common sequel of stroke (Chen YK et al
2011, Choi-Kwon et al 2012, Choi-Kwon et al
2006a, Kim JS and Choi-Kwon 2000). Along with
depression, anger and anxiety, PSEI may be a part
of a wider spectrum of emotional disorders that
occur secondary to the brain damage associated
with neurochemical derangement. Stroke patients
often develop emotional disturbances after the
brain injury where PSD and PSEI are the most
common. Although PSD and PSEI appear to be
closely related, they are different entities. We
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have reported that they are caused by injuries on
different anatomic locations (Kim JS and Choi-
Kwon 2000). Also, the related factors for each type
of emotional disturbance were different according
to the post-stroke stages (Choi-Kwon et al 2012).
Lesion locations closely related to PSEI were the
basal ganglia/internal capsule and the pons where
abundant serotonergic fibers exist. It is suggested
that during the acute stage of stroke, the PSD is
closely associated with the severity of neurologic
dysfunction whereas PSEI is more closely related
to neurochemical changes associated with damage
to specific brain regions. Our data are in an
agreement with a recent PET study in which the
brain of patients with post stroke pathologic crying
had low baseline serotonin binding potentials
(Grajny et al 2016).

We also found that polymorphisms in the
serotonin gene, the STin2 10/10 genotypes, were
independently related to PSEI at 3 months post-
stroke (Choi-Kwon et al 2017, Ko et al 2018). Our
data highlight a relationship between PSEI and
serotonin gene polymorphism in stroke survivors.
A lack of social support was associated with both
PSD and PSEI after 3 months, suggesting that
psychosocial-behavioral intervention may reduce
emotional disturbances during the subacute stage
of stroke. Furthermore, the high prevalence rate of
PSEI may also reflect overarching socio-cultural
differences in the development of PSEI. Compared
to the Western society, Korean stroke patients are
typically discharged to their homes and depend
on their family members for care instead of being
transferred to a healthcare facility. This may
indicate that perhaps Korean stroke patients are
more prone to PSEI triggered by any conflicts that
may rise between family members.

Studies have shown that the PSEI has a
significantly adverse effect on QOL (Chen YK
et al 2011, Choi-Kwon et al 2008, Choi-Kwon
et al 2012). Stroke patients with PSEI showed
significantly lower scores that represented health-
related QOL. They very often show particularly
significant impairment when it comes to mental

health and social functions, which may be related
to the uncontrollable episodes of laughing, crying
or both, which are characteristics of PSEI. These
results emphasize the importance of treating PSEI
as early as possible to avoid negative consequences
that affect QOL such as social isolation.

4. Post-stroke anger proneness and QOL

Although some recent studies have sporadically
reported the incidence of post-stroke anger
proneness (PSAP), it has received far less
attention than PSEI (Kim JS et al 2002, Kim JS et
al 2017). Despite the little attention given, anger
or aggressive behavior has been well documented
(Aybek et al 2005, Choi-Kwon et al 2006b, Kim JS
et al 2002, Lau et al 2017, Mark 2016). Similar to
PSEI, we also found high rates of PSAP in Korean
population (Kim JS 2017, Kim JS et al 2002). The
PSAP was present in 15% of patients at admission.
The monoamine oxidase-A (MAO-A) gene
polymorphism was also related to PSAP. Low
MAO-A activity was the factors related to PSAP.
When we compared the patients with and without
PSAP, we realized that the presence of depression
was the same in the two groups, but the number
of patients with emotional incontinence was much
higher when PSAP was present. PSAP was found
to be related to depression and PSEI, and to have
negative effect on QOL. PSAP is highly likely to
cause social isolation by influencing family life
and social support.

5. Post-stroke fatigue (PSF) and QOL

Fatigue is commonly reported among stroke
survivors which has a great impact on patients'
QOL (Choi-Kwon et al 2006a, Choi-Kwon
and Kim 2011, Choi-Kwon et al 2005, Hinkle
et al 2017). Review articles have indicated the
incidence of PSF to range from 23% to 77% (Choi-
Kwon and Kim 2011, Hinkle et al 2017). With
high prevalence rate, PSF exerts a negative impact
on several aspects that comprise one's QOL such
as ability to participate in physical, social, familial
and professional activities. It also plays as an
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indicator of decreased health-related QOL. Studies
have indicated that patients who have developed
PSF further suffered from neurological and
physical deficits, sleep disturbances, pain, PSEI
that were triggered by PSF (Hinkle et al 2017).
It may also interfere with patients' compliance
with rehabilitation, pharmacological and non-
pharmacological treatment regiments. Although
data have shown relationship between PSF and
post-stroke QOL, further research is recommended
in identifying pathophysiological mechanisms
of PSF, preventative measures and its effects of
caregivers.

6. Post-stroke sleep disturbances (PSSD) and
QoL

Post-stroke sleep disturbances (PSSD) are also
a common debilitating factor that threatens stroke
survivors' QOL (Park and Choi-Kwon 2018, Suh
et al 2014). Although there still is an unclear
definition of PSSD, various sleep-related problems
are observed among the stroke survivors including
sleep apnea, nighttime sleep disturbances (NSDs)
and excessive daytime sleepiness (EDS) (Karaca
2016, Park and Choi-Kwon 2018). In our previous
study that involved 282 acute post-stroke stage
patients has shown that 21% had less than 6 hours
of sleep each night and 39% reported EDS (Suh
et al 2014). Another study that we conducted
to evaluate PSSD at 3 months post-stroke has
indicated 44% of stroke survivors to have poor
nighttime sleep and 14% to have EDS (Suh et al
2016). The contributing factors of PSSD remain
unclear, but they were in strong accordance with
presence of PSEI, PSD and PSF, especially for
NSDs and EDS (Park and Choi-Kwon 2018).

7. Post-stroke pain (PSP) and QOL

Stroke survivors often leaves PSP triggered by
peripheral or central nervous system mechanisms,
which debilitates QOL even patients being with
any disability or physical impairment (Singer et al
2017, Vukojevic et al 2018). We have previously
identified several sensory deficits that patients

described as PSP including numbness, burning
sensation, coldness and squeezing sensation (Kim
JS and Choi-Kwon 1999). The PSP is directly
related to decreased QOL due to its exacerbating
nature on physical, psychological and/or social
impairment. A recent review article has shown that
PSP prevalence ranges widely from 8% to 55%
of stroke patients (Singer et al 2017). Depending
on the injury location, patient may present with
varying types, quality and severity of PSP.

8. The mechanisms for post-stroke emotional
dysfunction (PSED)

Although various neurotransmitters such as
dopamine and glutamate have been proposed to
play a role in the development of PSED, serotonin
appears to be the most relevant. The evidence
appears in numerous anecdotal reports and also
in clinical trials (Kim JM et al 2012, Nahas et
al 1998). Serotonin transporter binding ratios in
the midbrain and pons were found to be lower
in the patients with emotional incontinence
compare to those without (Bharathi and Lee 2006,
Kim JS et al 2017, Moller et al 2007). We also
reported that PSEI is related to to serotonin gene
polymorphism, S-HTTLPRs allele and STIn2
VNTR 12/10, 10/10 (Choi-Kwon et al 2012).
Polymorphisms in the serotonin gene, the STin2
10/10 genotypes were found to be significantly
related to PSEI development at 3-month post-
stroke, which was in accordance with another
recent study that investigated serotonin transporter
gene polymorphisms in both post-stroke patients
and idiopathic major depression patients (Choi-
Kwon et al 2012, Lee et al 2018, Myung et al
2010). Also, as previously study has shown that
tryptophan hydroxylase (TPH) gene expressions
are modulated by stress response, we have found
TPH-1 and TPH-2 genes to be related to serotonin
synthesis and PSF development (Chen GL and
Miller 2013, Choi-Kwon et al 2015).
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9. Treatment of PSED using selective
serotonin reuptake inhibitor (SSRI) to
improve QOL

Fluoxetine, a SSRI is effective in treating
several types of PSED such as PSEI and PSAP

(Choi-Kwon et al 2008, Choi-Kwon et al 2006b,

Mead et al 2013, Mead et al 2012). A recent

Cochrane review by Dr. Hackett's group also

confirmed that the SSRI is effective in reducing

not only the frequency and but also severity of
emotional incontinence after stroke (Hackett and

Pickles, 2014; Kutlubaev and Hackett, 2014).

However, the effects of SSRIs in improving

post-stroke QOL are not fully reported.

Although a few studies attempted incorporating

biobehavioral or rehabilitation therapies for

post-stroke QOL improvement in patients with

PSEI, pharmacological interventions were rarely

attempted. We studied 152 consecutive stroke

patients (mean age, 58 years) with PSD, PSEI or

PSAP using the Korean version of SF-36 (Choi-

Kwon et al 2008). Fluoxetine was effective in

improving QOL, particularly so in the mental

health subdomain, suggesting that fluoxetine may
be used to improve the QOL of stroke patients
with emotional dysfunction. In an agreement with

a previous study, we found that quality of life was

significantly lower in patients with PSD than those

with either PSA or PSEI (Chen YK et al 2011,

Choi-Kwon et al 2006a, Kim JS et al 2005, Mutai

et al 2016, Suenkeler et al 2002, Suh and Choi-

Kwon 2010). Although quality of life improved

for all patients as time passed, the discrepancy

between the PSD patients and the other groups
remained the same, suggesting further research in
identifying and treating PSD in a timely manner to
eventually improve the QOL in stroke survivors.
Nursing research often are not conducted with

a wide scope and focus. However, nursing must

be seen as a field of study that evolve to have

applicability and generalizability to a broader
health, systematic and political spectrums.

As an example, one may consider the topic

of increasing QOL in specific population and
continue to broaden and expand their research
interests regarding different aspects related to
individual QOL. Nursing researchers must employ
various methods to answer intriguing questions to
achieve evidence-based practice and an integrated
continuum of care services for the public health,
medical science and welfare services.
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