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1. INTRODUCTION

Stroke is the leading cause of disability worldwide and the number two cause of death [1]. A stroke
occurs when the blood vessels of the brain are blocked or broken. As a result, some parts of the brain do not
get the blood supply that carries the necessary oxygen, resulting in the death of cells and networks [2]. A
stroke can cause many clinical manifestations, both physically and psychologically. Strokes result in a variety
of physical disorders that cause individuals to experience limitations in their lives. Patients with higher socio-
economic status have a lower risk of more severe strokes than those with lower socio-economic status.
Therefore, we need to focus on improving socio-economic status as part of stroke management [3]. A stroke
has a number of complications that can arise, one of which is a psychological problem. Depression, stress,
and anxiety are psychological problems that often occur in stroke patients. In stroke patients, psychological
problems can arise as a result of changes in activity, nutritional needs, mobilization, and other needs.

For stroke patients, discharge planning is an important component in order to minimize further
complications and improve their quality of life. Although the patient has received good care in the hospital,
nursing care associated with further care should be continued until home care so that the recovery of the
stroke victim can be accelerated [4]. Effective stroke discharge planning for hospitalized patients can reduce
the risk of rehospitalization or re-inpatient treatment. Indicators of the quality of care at home have been
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developed that cover the physical and psychological aspects of patients and their families, the management of
home care providers involving officers, and the availability of administrative services [5]. Patients who
survived an early stroke are at risk of having recurring strokes of the same or a different type [6].

But at the moment, there are still many reports related to the not-optimal implementation of
discharge planning in stroke patients. Inadequate methods and the inactivity of professionals in implementing
discharge planning are the main factors causing the inoptimal implementation of discharge planning [7].
Ineffective implementation can result in disruption of continuity of care when the patient is at home and
increased patient dependence on treatment [8]. Still, unoptimal discharge planning has an impact on the
increase in the number of hospitalizations, and eventually patients bear the funding of hospital costs. The
recurrence of the patient's condition or re-hospitalization is very detrimental to the patient and his family, as
well as to the hospital [9]. Although patients and families have already received explanations from the health
care providers, they tend not to follow the instructions given because the information provided is considered
inadequate, so patients and family members are less aware of how to implement it, and patients and relatives
are not in an ideal situation in preparation for recovery [10], [11].

The purpose of this application-based discharge planning program is to provide an effective solution
to the use of discharge planning in the modern era by utilizing information technology that is easily
accessible by patients anytime and anywhere. With the availability of this app-based discharge planning,
patients can improve their quality of life as well as reduce anxiety, stress, and depression. The research aims
to demonstrate the impact of the application's use on the levels of depression, anxiety, and stress in stroke
patients.

2. METHOD

The research method used is quasi-experimental quantitative research with a one-group pretest and
posttest design [12]. The research was conducted from August 2023 to October 2023. The DASS-42
questionnaire is the tool employed [13]. The sample population in this study was the entire stroke population
that underwent hospitalization in the KRMT Wongsonegoro district of Semarang. The sample was taken
using purposive sampling, with a total of 21 respondents. The 40 respondents were gathered during the
research procedure; however, during the data collection phase, some of the respondents had communication
issues, low patient awareness, and other general characteristics that made it impossible to conduct the study.
Consequently, 21 respondents satisfied the inclusion requirements.

Before conducting the study, researchers ask for permission to involve respondents in the study
(informed consent) and show their identity and purpose of the research so that respondents understand the
intentions and purposes of the study. When respondents are allowed to be studied, they are required to sign a
letter of consent that has been provided. If respondents do not want to, the researchers are obliged to respect
the wishes of respondents and not continue the research process; i) The researchers measured the
respondent's depression, anxiety, and stress prior to the discharge planning intervention. ii) Researchers
provided discharging planning using an Android-based application. The intervention was given for 30-45
minutes each session, with the duration of the intervention being given twice. iii) The researcher re-measured
the level of depression and stress of respondents after they were given discharge planning through the
application using a depressive, anxious, and stressful questionnaire. The researchers did not reveal the
identities of the respondents and only used the code on the data collection sheet or the results of the research
to be displayed. The researchers guarantee that the information that has been created will remain confidential.
The research ethics test was conducted at KRMT Wongsonegoro Kota Semarang under the number
009/Kom.EtikRSWN/1X/2023.

3. RESULTS AND DISCUSSION
3.1. Overview of respondents

The majority of respondents were eight between the ages of 50 and 60 (38.1%), and eight were over
60 years of age, or 38.1%. Most of the respondents had a stroke, 52.4%, or 11 people. Most had a high school
education, with 10 people having 47.6%. The history of hypertension was 11 people with 52.4 percent. Most
had strokes for less than 1 month, which is 19 people with 90.5%; most had a first stroke of 18 people, or
85.7% as shown in Table 1.

The results indicate that a sizable portion of the stroke patients in the nursing room are in the 50—60-
year-old and older age groups. Physical alterations and the prevalence of health issues in the senior population
are some of the primary causes of older people's increased risk of stroke [14]. It implies that, given the
circumstances of this investigation, age might be a relevant risk factor [15]. One way to explain a gender risk
difference in strokes could be the higher rate of strokes among males (52.4%). To find out if particular
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characteristics that are more prevalent in men raise risk, more research may be required. According to data in
Indonesia based on gender characteristics, men experience a higher rate of stroke victims than women.
Because of the hormone estrogen, which acts as a barrier against the progression of atherosclerosis, women
have a lower incidence of strokes than men. Although women will experience a stroke after menopause, men
are more likely than women to experience one at an early age. Women were protected from menopause by
esterogens, which contributed to an increase in high-density lipoprotein (HDL) cholesterol [16].

The majority of patients are unemployed and have a high school education. This may indicate that
socio-economic factors can play a role in stroke incidence in this population. Further analysis of the socio-
economic aspects may be needed. Respondents who have a higher level of education have knowledge and
information about health compared to those with lower levels of education. The level of education directly
affects the level of knowledge of the individual [17]. The least knowledgeable people are limited to
remembering, defining, and stating facts; they are unable to demonstrate comprehension, application,
analysis, or appraisal of their current abilities. Stroke women's high rates of death, morbidity, and disability
upset the delicate balance in the family unit, particularly for those who take on the role of housemothers. A
householder's multifaceted duty as a caregiver for children, a husband, and an administrator of the home
leaves her open to the damaging effects of strokes. Furthermore, there is an increased risk of stroke for those
who are sedentary or unemployed. A lack of physical exercise may be the cause of this illness, as it can lead
to impaired blood flow throughout the body and a lack of muscular mobility. Furthermore, a correlation has
been observed between the degree of work-related stress and an elevated risk of heart disease in two distinct
demographic groups: middle-aged women and men aged 50 and above [18].

The significance of this factor in relation to stroke risk was underscored by the high prevalence of
hypertension history (52.4%). Strategies for preventing stroke in this population may place a significant
emphasis on the management and prevention of hypertension. Whether it is an ischemic or hemorrhagic
stroke, hypertension is a substantial risk factor [19]. Increased peripheral blood pressure from hypertension
results in a faulty hemodynamic system, thicker blood vessels, and heart muscle hypertrophy [20]. It can be
made worse by the patient's habit of smoking, consuming foods high in fat, and using a lot of salt, all of
which can cause plaque atherosclerosis. Age, gender, ancestry, race, diabetes mellitus, high blood pressure,
high cholesterol, smoking [21], atherosclerosis, heart disease, obesity, alcohol intake, stress, favorable
socioeconomic circumstances, poor eating habits, insufficient physical activity, and use of anti-pregnancy
medications are some of the factors that can influence the risk of stroke [22]. Strokes can be caused by a
variety of conditions, including high blood pressure [23]. Most individuals experience their first stroke within
a month or less. In order to lessen the effects of strokes, this can focus attention on early detection initiatives
and early treatments following the initial assault.

Table 1. History of stroke and response features

Variable Number (%)

Age group (year)

30-40 years 1(4.8)

40-50 years 4 (19)

50-60 years 8(38.1)

>60 years 8 (38.1)
Gender

Men 11 (52.4)

Woman 10 (47.6)
Level of education

No school 1(4.8)

Elementary school 3(14.3)

Junior high school 2(9.5)

Senior high school 10 (47.6)

College 5(23.8)
History of disease;

Diabetes mellitus 3(14.3)

Hypertension 11 (52.4)

Diabetes mellitus and hypertension 7 (33.3)
Long stroke

<1 month 19 (90.5)

6 months-1 year 2(9.5)
Stroke history

Never 18 (85.7)

I've never been 3(14.3)
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3.2. Distribution of depression levels

Depression levels before discharge planning were obtained on an application basis. The 12 patients,
or 57.1%, had normal depression; two patients, or 9.5%, had mild depression; one patient, or 4.8%, had
moderate depression; three patients, or 14.3%, had severe depression; and three patients, or 14.3%, had very
severe depression. Depression rates after given application-based discharger planning were achieved on 14
patients, or 66.7%, who had normal depressions; four patients, or 19%, had mild depressions; three patients,
or 14.3%, had moderate depression; and 0 (0.0%) patients had severe and very serious depression as
presented in Table 2.

Table 2. Depression before and after intervention

Depression Pre test Post test
Frequency % Frequency %
Normal 12 57.1 14 66.7
Mild 2 9.5 4 19
Moderate 1 4.8 3 14.3
Severe 3 14.3 - -
Very severe 3 14.3 - -
Total 21 100 21 100

Following the implementation of application-based discharge planning, the overall depression rate
among stroke patients increased [24]. The percentage of patients who initially had normal depression rose to
66.7% from the initial 57.1%. This suggests that using discharge planning has some positive potential. The
decline in the prevalence of severe and very severe depression deserves particular emphasis. The 14.3% of
patients had extremely severe depression, and 14.3% had severe depression before the intervention.
Nevertheless, none of the patients reported major depression during their discharge planning. This indicates
that the intervention was successful in lowering greater levels of depression, which is a favorable outcome.
While there has been an overall improvement, it should be highlighted that 19% of patients still have mild
depression following treatments. It implies that, in order to deal with milder cases of depression more
successfully, the intervention may need to be modified or changed.

Depression is a highly prevalent clinical sign among stroke victims [25]. Mood disorders, such as
depression, are emotional conditions that persist and impact mental functions, including thinking, emotions,
and behavior [26]. This is a result of the patient's ignorance about stroke treatment. A few patients expressed
their confusion regarding the next course of treatment if they were receiving it at home. In addition, the
patient has low self-esteem as a result of their stroke-related incapacity or impairment and their negative
thoughts, which trigger the start of depression. Depression treatment for stroke victims involves expedited
rehabilitation and healing of stroke-related illnesses [27]. Post-stroke depression can be brought on by a
number of things, such as gender, a history of depression, socioeconomic circumstances in the family, and
brain injury. Stroke victims' rates of depression may be influenced by their families' provision of both
material and moral support [28]. Data showing a decline in the rate of depression were acquired based on the
study's findings. This is due to the fact that most stroke patients see a reduction in their degree of depression
following discharge planning. This is because each patient has a different level of awareness when it comes
to the discharge planning that has been provided for their stroke, as well as how the patient has responded to
coping with issues associated with their stroke [29].

3.3. Distribution of anxiety levels

The level of emergency prior to the application-based discharge planning was obtained: two people,
or 9.5%, had mild anxiety, three people, or 14.3%, had moderate anxieties, two people, or 9.5%, had severe
anxieties, and five people, or 23.8%, had very severe alarms as presented in Table 3. Following the
implementation of application-based discharge planning, the typical level of emergency significantly
increased. From 42.9% of patients prior to intervention to 85.7% following intervention, this indicates that
most patients' anxiety levels have been positively impacted by the intervention. Prior to the intervention,
9.5% of patients had severe anxiety, 23.8% had very severe anxiety, and 14.3% of patients had moderate
anxiety. This implies that lowering anxiety levels to higher levels may be accomplished by application-based
discharge planning. As a result, additional assessment of the variables that could lead to this degree of
emergency is required, and intervention tactics should be modified as needed [30].

According to this study, stroke patients feel anxious [31] prior to receiving assistance because they
don't know enough about how a stroke is performed and because there could be more significant problems.
Respondents report experiencing a variety of symptoms, such as regular worry, fear, and sleep difficulties. A
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significant contributing element to anxiety that compromises emotional stability is a high fear of dying.
Motor abnormalities, verbal communication impairments, perceptual impairments, cognitive dysfunction,
psychosocial problems, and bladder dysfunctions are all brought on by stroke [32], [33]. Strokes can result in
incorrect route patterns, pain and sublocation on the affected portion, and paralysis, particularly on the
affected side. Consequently, stroke victims experience anxiety as a result of a decline in bodily function that
impacts day-to-day activities.

According to the study's findings, stroke victims' anxiety decreased following intervention. Good
discharge planning can lower the risk of death, lower treatment costs, lower the likelihood of recurrence or
relapse, boost patient and family satisfaction, lower family worry, and lower complications once patients
return home [34]. According to study findings, stroke patients who received an application-based discharge
planning intervention saw a reduction in their anxiety.

Table 3. Anxiety levels before and after intervention

Anxiety Pre test Post test
Frequency % Frequency %
Normal 9 42.9 18 85.7
Mild 2 9.5 - -
Moderate 3 14.3 3 14.3
Severe 2 9.5 - -
Very severe 5 23.8 - -
Total 21 100 21 100

3.4. Distribution of stress levels

Fourteen people, or 66.6%, had normal stress, three people, or 14.3%, had mild stress, one person,
or 4.8%, had moderate stress, three people, or 14.3%, had severe stress. No respondents experienced severe
stress after being given application-based discharge planning as shown in Table 4. Normal stress levels
significantly increased with the implementation of application-based discharge planning. The 95.2% of
patients following intervention compared to 66.6% before it. This implies that most patients may benefit
from such interventions in terms of stress reduction. The 14.3% of patients reported light stress, 4.8%
reported moderate stress, and 14.3% reported severe stress prior to the intervention. However just 4.8% of
patients had mild symptoms following intervention, and none of the respondents had severe or extremely
severe symptoms. This demonstrates how well the intervention worked to lower stress levels at an elevated
level. 4.8% of patients continued to experience mild stress following intervention, despite the majority of
patients experiencing a rise in normal stress levels. As a result, it's critical to assess the variables that
contribute to stress in this population and think about modifying or expanding therapeutic techniques.

Table 4. Stress levels before and after intervention

Stress Pre-test Post-test
Frequency %  Frequency %
Normal 14 66.6 20 95.2
Mild 3 14.3 1 4.8
Moderate 1 4.8 - -
Severe 3 14.3 - -
Very severe - - - -
Total 21 100 21 100

Due to the need to adjust to the physical changes brought on by the stroke, some patients express
complaints about feeling stuffed. If the patient feels useless and is unable to perform the activity from before
the stroke, they get fearful. Due to anxiety and their physical incapacity to carry out regular tasks, stroke
victims experience stress [35], which makes them feel worthless. Their quality of life is impacted, and they
feel worthless as a result of this stress. Stress-related outcomes from acute stroke episodes can include
hostility, low self-esteem, self-rejection, stress, malfunction, and mortality. Patients may experience stress
due to their fear and lack of knowledge about their illness [27].

The study's findings show that, after receiving application-based discharge planning,
20 respondents, or 95.2%, reported normal stress, one respondent, or 4.8%, experienced mild stress, and 0%
of respondents, or none at all, suffered severe and very severe stress. Following application-based discharge
planning, patients gain knowledge on how strokes are implemented, including what they need to eat and how
much physical activity to do [36]. Some patients had a reduction in stress from severe to mild depression
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following an application-based discharge planning intervention, while those who were already experiencing
stress saw their stress levels drop to mild or even normal. This is a result of each patient's own level of
comprehension of the stroke they have experienced as well as their reaction to dealing with issues associated
with the disease [37].

3.5. Effects of discharge planning on levels of depression, anxiety, and stress

The discharge planning intervention received a negative rank of 20 at the depression level, a positive
rank of 0, a tie value of 1, and other ratings that indicated a change in the respondents' depression levels from
before and after application-based discharge planning. One respondent did not report any changes in their
depression levels. The discharge planning intervention was given a negative rank of 20 and a positive rank of
0 at the anxiety level. The study's tie of 1 indicates that there was a change in the respondents' level of alarm
between the pre- and post-intervention periods, with one respondent not changing it.

Based on the stress level, the application-based discharge planning intervention received a negative
rank of 19 and tied 2, indicating that there was a change in the respondents' stress levels between the prior
and post-intervention periods. Two respondents did not alter their stress levels. The p-value is shown to be
0.000 for the levels of stress, anxiety, and depression. This can be proven as follows because the significance
level (0.05) indicates a rejection of the zero hypothesis (Ho) and an acceptance of the alternative hypothesis
(Ha), it may be concluded that discharge planning has an impact on stroke patients' levels of stress, anxiety,
and depression as presented in Table 5.

Table 5. Effects of discharge planning on levels of depression, anxiety, and stress

Frequency
Depression  Anxiety  Stress  p-value
Negative ranks 20 20 19 0.000*
Positive ranks 0 0 0
Ties 1 1 2

Notes: *means p-value<0.005

Patients who have had a stroke may feel anxious, stressed, or depressed [38]. All things considered,
application-based discharge planning has been shown to be successful in lowering stroke patients' levels of
stress, anxiety, and depression. These findings back up the idea of incorporating app-based technology into
stroke patients' recovery plans to enhance their mental health. Following the implementation of this
application-based discharge planning intervention, patients report increased comprehension, zeal, and overall
well-being. The quality of life and everyday activities of stroke patients will improve with proper discharge
planning and family preparation to care for them. Enhanced physical activity, avoiding health issues,
medication adherence by patients, and regular illness management are a few examples. In order to develop a
technology-driven discharge planning system that facilitates the family of a stroke patient's access to
information, the discharge planner needs to possess strong technical and interpersonal abilities [39].

Families and patients can benefit from relearning the information by using audiovisual materials
during the discharge planning process [40]. In addition to providing directions on how to receive treatment in
the hospital from the time of hospitalization until their discharge, it can aid in their comprehension and help
them retain the information that was presented [41]. Other research also showed that patients' and families'
assessments of their degree of confidence after hospital discharge were positively impacted by the
introduction of discharge planning education. Research has demonstrated that delivering discharge planning
education in a consistent, progressive, and continuous manner has an impact on patients' and families'
comprehension and ease of reaction [42].

In terms of knowledge, quality of life, and daily activities, stroke patients who are exposed to
discharge planning for stroke have better average scores [43]. Discharging strategy affects how a family
handles a stroke patient in the hospital [44]. Patients, families, and caregivers urgently need the application
for discharge planning of patients with stroke during home care in order to lower treatment costs and offer
information on how to treat a stroke patient [45]. As stroke patients gain more awareness, they will be more
confident to pursue post-stroke treatment and lead normal lives. Individuals who have experienced a stroke
and are unable to carry out their regular tasks on their own require psychological support when they notice
behavioral changes in themselves [46]. Elevated self-worth will expedite the recovery from a stroke, enhance
bodily capabilities, and elevate one's standard of living [47]. Stroke patients benefit from the support of their
families because they feel less alone and have a higher quality of life when they are well-cared for [48].
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4. CONCLUSION

Stroke patients at KRMT Wongsonegoro Kota Semarang RSD experience significantly lower levels
of stress, anxiety, and sadness when application-based discharge planning techniques are used. The
implication is that by offering a more creative and methodical approach to recovery planning, these
applications may be a useful tool for enhancing the quality of life for stroke victims. As a result, using this
approach can be advised as a component of a therapy plan for stroke patients in order to address
psychological issues and enhance overall recovery results.
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