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ABSTRACT

Background: Various factors may cause depression in stroke patients. Thus, the purpose of this
study was to analyze the relationship between patient characteristics, behavioral perceptions, and
daily activities and post-stroke depression (PSD) among post-stroke patients.

Methods: The study design was cross-sectional. Seventy outpatient stroke patients at
Wongsonegoro Hospital, Semarang, who met the inclusion and exclusion criteria were included
in the study. Behavioral perception was assessed using a behavioral questionnaire, daily activities
using the Barthel Index, and depression using the Hamilton depression rating scale.

Results: The data obtained were analyzed using linear regression analysis, chi-square tests, and
GraphPad software, version 9.5.1. The majority of patients were 59.95 years old, with 51.4%
being male, 57.1% having their illness for >6 months, 44.3% having an education level, and
61.4% earning less than the minimum regional salary. Characteristics such as age, length of
illness, and income, as well as behavioral perception analysis and daily activities, were correlated
with the incidence of PSD, with a P<0.05.

¢ Conclusion: Strengthening behavioral perceptions and focusing on improving daily living
Article info: . should be a priority to reduce the risk of depression among patients. Health education, along with
Received: 26 Dec 2024 . practical support, needs to be implemented by health professionals for patients and their families
Accepted: 05 Mar 2025 : to help them fulfill their daily activities and prevent PSD.
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Introduction

troke is one of the main etiologies of neu-

rological disorders globally, with high

prevalence. The World Health Organi-

zation (WHO) reported that 15 million

people suffer a stroke every year, with 5
million sustaining permanent disabilities [1]. Non-hem-
orrhagic stroke is the leading cause of stroke, contrib-
uting to 70-80% of cases, and occurs due to impaired
blood flow to the brain caused by an occlusion in the
artery [2]. The consequences of stroke are not only phys-
ical but also psychological, including post-stroke depres-
sion (PSD), which has become the most common com-
plication, and may have an impact on stroke patients’
conditions as high as 30-50%. The criteria of depressed
features, major depressive-like episodes, manic features,
or mixed features are diagnostic criteria for PSD [3].

The prevalence of PSD varies among different popu-
lations. A meta-analysis showed that one in three stroke
patients experienced depression in the first few months
after the stroke event [4]. This condition not only exacer-
bates patients’ health but also diminishes their quality of
life. Several other factors, such as behavioral perception
and daily activities, may also influence the development
of PSD [5]. Misconceptions about illness and a person’s
inability to perform daily activities can negatively affect
psychological well-being due to feelings of helplessness
[3]. If this condition persists for a long time, it may re-
sult in PSD. Moreover, individual characteristics play a
role in increasing the risk of depression in stroke patients.
Factors, like age, gender, education, and economic status,
impact the incidence of depression in stroke patients [6].

Behavioral perception plays a crucial role in the reha-
bilitation of stroke patients [7]. This perception includes
how patients view their ability to perform daily tasks,
their confidence levels, and their motivation to engage
in rehabilitation activities. Patients with depression tend
to have a negative view of their abilities to perform daily
activities [8]. Stroke patients who have a good under-
standing of their condition are more likely to have a posi-
tive perception and be proactive in seeking help. On the
contrary, patients who are isolated or lack social support
tend to have a negative perception and experience higher
levels of depression [9].

Significant changes also occurred in the ability of stroke
patients to perform daily activities. This may include difficul-
ties in moving, speaking, eating, bathing, and other daily ac-
tivities. The depression that often accompanies this condition
further impairs patients’ ability to function independently. Pa-
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tients with depression tend to avoid activities they previously
enjoyed, feel excessively fatigued, and exhibit motivation to
participate in rehabilitation [10, 11]. Although many studies
have evaluated the relationship between stroke and depres-
sion, there is limited research focusing on patients’ perceptions
of behavior and daily activities. Other studies have primarily
explored physical abilities, while patient perceptions remain
underexplored. This study aimed to evaluate the relationship
between patient characteristics, behavioral perceptions, and
daily activities and PSD among outpatient stroke patients at
Wongsonegoro Hospital, Indonesia.

Methods
Design

This is a cross-sectional study performed to evaluate
behavioral perceptions, daily activities, and individual
characteristics associated with PSD. Using a cross-sec-
tional design, the variables can be collected simultane-
ously, allowing for the measurement and interpretation
of prevalence and results at one time.

Samples and locations

According to the Slovin formula, 70 post-stroke pa-
tients visiting Wongsonegoro Semarang Hospital were
included in the study. Samples were included using con-
secutive sampling. The inclusion criteria for this study
were post-non-hemorrhagic stroke patients who had
been affected for more than 3 months and who resided
in Semarang. Conversely, the exclusion criteria included
stroke patients diagnosed with a history of depression,
those with language or communication barriers, those
who were uncooperative, and patients who did not fully
complete the questionnaire. In this context, depres-
sion refers more specifically to the mental condition of
schizophrenia; if a patient cannot communicate effec-
tively, data collection cannot be completed.

Data collection

After being informed about the study, participants
signed a consent form to begin the recruitment process.
The participants completed the questionnaire indepen-
dently, accompanied by a researcher; however, some re-
quired assistance from the researcher due to difficulties
with writing. The responses were based on individuals’
expressions. The research team reviewed the respon-
dents’ answers to ensure there were no errors in complet-
ing the questionnaire and interpreting the questions in
each instrument.

Lahdji A, et al. Determinants of Post-Stroke Depression. JRH. 2025; 15(5):505-514.
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Instruments

Individual characteristics were evaluated using a de-
mographic questionnaire, including age, gender, educa-
tion, length of illness, and income.

Behavioral perception was assessed using the health
belief model (HBM), which consists of perceived sever-
ity, perceived susceptibility, perceived benefit, perceived
barrier, self-efficacy, and cues to action. In the HBM, re-
searchers only used four answer choices: Strongly agree,
agree, disagree, and strongly disagree. The Likert scale
is used to reveal the dimensions of perceived suscepti-
bility, perceived severity, perceived benefits, perceived
barriers, cues to action, and self-efficacy. The statements
on this scale are categorized as favorable or unfavorable.
Favorable statements that support the attitude object are
assigned weighted values of strongly agree=4, agree=3,
disagree=2, and strongly disagree=1. Conversely, un-
favorable statements that oppose the attitude object are
assigned weighted values of strongly agree=1, agree=2,
disagree=3, and strongly disagree=4. The HBM has been
shown to be valid and reliable for use in the Indonesian
population, with no items having a t<1.96 [12].

Daily activities were assessed using the Barthel index
questionnaire. It Measures daily activities divided into
10 components: feeding, bathing, grooming, dressing,
bowel, bladder, toilet use, bed-to-chair-and-back trans-
fer, mobility, and stair negotiation. Measurement uses a
Likert scale is based on a Likert scale, with scores of 0-20
indicating total dependency, 21-60 indicating severe de-
pendency, 61-90 indicating moderate dependency, and
91-99 indicating slight dependency. The reliability score
for the Barthel Index in stroke patients is 0.90 [13].

Moreover, the Hamilton depression rating scale
(HDRS) was used to assess the level of depression
among patients. The HDRS consists of 17 questions,
with interpretations as follows: <7 is considered normal,
8-13 indicates mild depression, 14-18 indicates moder-
ate depression, 19-22 indicates severe depression, and
>23 indicates very severe depression. The HDRS has a
Cronbach’s o value of 0.92, a sensitivity of 0.95, and a
specificity of 0.94 [14].

Data analysis

Data analysis was done using SPSS software, version
24. The correlation between respondent characteristics
and depression level was analyzed using the Spearman
correlation coefficient. The correlation between behav-
ioral perceptions, daily activities, and depression levels
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was analyzed using a linear regression analysis by the
chi-square test and completed by GraphPad software,
version 9.5.1.

Results
Respondents’ characteristics

Based on our data, the mean age of patients was 59.95
years, with a higher prevalence of males (51.4%). The
majority of stroke patients had been ill for >6 months
(57.1%), had an education level of 44.3%, and earned
less than the minimum regional salary (61.4%). After
collecting demographic data, we analyzed the data and
found a correlation between age, length of illness, and
income with the occurrence of depression in post-stroke
patients, with a P<0.001. On the other hand, there was
no correlation between gender and education, and PSD
(P>0.005; Table 1).

Behavioral perception analysis of depression lev-
el in stroke patients

Perceived benefit and perceived severity showed no
significant relationship with depression events in post-
stroke evaluation (P>0.05). Perceived barrier, perceived
susceptibility, cues to action, and self-efficacy were sig-
nificantly correlated with PSD among stroke patients
(P<0.001) (Table 1).

The lower the perceived susceptibility, the higher the
depression score. This result was similar to the findings
regarding cues to action and self-efficacy. In the case
of perceived barriers, a higher score correlated with a
higher depression score. Figure 1 clearly illustrates this
result.

Analysis of activities of daily living (ADL) in
stroke patients with depression

The authors also analyzed the ADL levels of stroke pa-
tients with depression and found a significant correlation
between these variables (P<0.001) (Table 1). Approxi-
mately 12.5% of ADL levels contributed to depression
in stroke patients. The lower the daily activity score, the
higher the depression score. These results are shown in
Figure 2.

Lahdji A, et al. Determinants of Post-Stroke Depression. JRH. 2025; 15(5):505-514.
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Table 1. Respondents” characteristics, behavioral perception analysis, and daily activity levels in relation to depression levels
in stroke patients

MeantSD/No. (%)

PSD level
a
Respondents’ Charac- kS S ' &
o No. (%) & = 8 8 o c P
teristics 1} o = o [T
S e g0 o o 22
Normal o [ 86 R
o (O g @ >a
] 3 s g 9 2
= s 2 >0
S (7]
Age (y) - 59.95+10.6 56.14+7.30 62.59+11.7 71.5+9.79 70+9.42 45+7.07 0.001"
Male 36(51.4) 18(50) 10(27.8) 4(11.1) 3(8.3) 1(2.8)
Gender 0.69
Female 34(48.6) 18(52.9) 12(35.3) 2(5.9) 1(2.9) 1(2.9)
Length <6 30(42.9) 24(80) 2(6.7) 1(3.3) 1(3.3) 2(6.7)
of lliness 0.000
(months) 26 40(57.1) 12(30) 20(50) 5(12.5) 3(7.5) 0
llliterate 9(12.9) 1(11.1) 6(66.7) 0 0 2(22.2)
Elementary
school 14(20) 7(50) 5(35.7) 2(14.3) 0 0
Felieion Ul iE g 0 3(50) 2(33.3) 1(16.7) 0 0.327
level school
Senior high 5,44 3) 24(77.4) 5(16.1) 0 0 0
school ’ ’ ’
University ~ 10(14.3) 4(40) 3(30) 0 3(30) 0
Less
than the
minimum 43(61.4) 14(32.6) 19(44.2) 5(11.6) 3(7) 2(4.7)
regional
salary
Minimum
Income regional 18(25.7) 14(77.8) 2(11.1) 1(5.6) 1(5.6) 0 0.000"
salary
More
than the
minimum 9(12.9) 8(88.9) 1(11.1) 0 0 0
regional
salary
. Low - - 18(72) 5(20) 0 1(4) 1(4)
Behavioral
Perceptions /. jerate 18(40) 17(37.8) 6(13.3) 3(6.7) 1(2.2) 0.263
perceived
benefit .
High 0 0 0 0 0
Behavioral Low 1(1.4) 2(2.9) 1(1.4) 3(4.3) 0
perceptions
perceived Moderate 2(2.9) 7(10) 2(2.9) 1(1.4) 1(1.4) 0.003"
susceptibil-
ity High - - 33(47.1) 12(17.1) 3(4.3) 1(1.4) 1(1.4)
) Low 17(24.3) 9(12.9) 0 1(1.4) 0
Behavioral
perceptions /. jerate 19(27.1) 13(18.6) 6(8.6) 3(4.3) 2(2.9)  0.0008
perceived
barrier .
High . . 0 0 0 0 0

I
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MeantSD/No. (%)
PSD level
2
’ 5 + 3 [ )
Responde'nt? Charac No. (%) £ .g P § o c p
teristics L} a = o [T
= < g2 3 = 2 a
Normal o [ 8 o n o
o L9 2w za
] o= g g 2
= s 1 >
S (7]
) Low 0 0 0 0 0
Behavioral
perceptions .
erceived Fair 16(41) 12(30.8) 6(15.4) 3(7.7) 2(5.1) 0.519
severity
Good - - 20(64.5) 10(32.3) 0(0) 1(3.2) 0
) Low 0 0 0 0 0
Behavioral
perceptions  \, . derate 14(36.8) 13(34.2) 5(13.2) 4105)  2(5.3)
cues to
action . .
High . = 22(68.8) 9(28.1) 1(3.1) 0 0 0.003
Low 0 1(8.3) 5(41.7) 4(33.3) 2(16.7)
Behavioral
perceptions  Moderate 21(50) 20(47.6) 1(2.4) 0 0 <0.0001"
self-efficacy
High - - 15(93.8) 1(6.3) 0 0 0
Indepen-
dent 12(17.1) 4(5.7) 0 0 0
Mild de-
pendency 19(27.1) 12(17.1) 2(2.9) 3(4.3) 1(1.4)
Moderate
ADL depen- 2(2.9) 3(4.3) 2(2.9) 0 0 0.002"
dency
Severe de-
bendency 2(2.9) 2(2.9) 2(2.9) 1(1.4) 1(1.4)
Total de- - - 1(1.4) 1(1.4) 0 0 0
pendency
“Significant LAl
Discussion a higher risk of depression. This is attributed to continu-

The correlation between respondent characteris-
tics and depression in stroke patients

Our analysis showed that age, length of illness, and
income had a significant correlation with depression in
stroke patients. Age was one of the factors involved in
increasing depression incidence. The one-year increase
can raise depression scores. This result demonstrated
that older stroke patients had a higher risk of depression
compared to younger ones [3]. An increase in depression
risk due to age is often associated with social support, ac-
tivity limitations, and changes in biological conditions,
such as hormone decrease, changes in brain structure,
and the presence of chronic diseases, which may worsen
stroke patients’ condition [15]. Moreover, research has
shown that a longer duration of illness is associated with

ous stress, a loss of control, and stroke patients becom-
ing unwilling to socialize, leading to self-isolation [16].
Isolation can negatively impact the recovery process,
both physically and mentally. Studies indicate that stroke
patients with longer durations of illness may experience
cognitive disorders and depression. Additionally, the re-
habilitation process is influenced by income, which af-
fects access to the necessary rehabilitation and therapy
for stroke patients. Stroke patients also face economic
burdens, including those affecting their families, causing
continuous stress [17].

The correlation between behavior perception and
depression in stroke patients

The higher the perceived barrier score is associated
with greater the depression experienced by stroke pa-

Lahdji A, et al. Determinants of Post-Stroke Depression. JRH. 2025; 15(5):505-514.
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Figure 1. Analysis of behavioral perception scores in relation to depression scores

tients. Stroke patients facing limitations in the rehabilita-
tion process, such as restricted access to care or a lack
of support from those around them, are more likely to
experience a higher prevalence of depression. These
limitations can trigger stress and increase feelings of
helplessness, causing depression. The significant level
of limitations encountered by stroke patients may cause
a lower life quality [4, 5]. The lower the perception
score, the higher the depression score. Low awareness
may cause a lack of caution and motivation to take pre-
ventive measures, thereby increasing the risk of depres-
sion. Another study revealed that low awareness tends
to decrease patients’ life quality [18]. Conversely, high
perceived susceptibility can decrease the risk of depres-
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sion through an increase in realization and motivation to
perform prevention strategies. Stroke patients are more
likely to be involved in positive activities [19].

The lower the cues to action, the higher the depression
score. This result aligns with another research showing
that patients who were less motivated to do preventive
strategies or therapy tended to experience depression
more frequently compared to active patients [18]. If
stroke patients have high cues to action, they are more
likely to demonstrate strong motivation to engage in
preventive strategies, which can help reduce the risk of
depression [20].

Lahdji A, et al. Determinants of Post-Stroke Depression. JRH. 2025; 15(5):505-514.
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ADL

Figure 2. Analysis of ADL scores in relation to depression scores

If stroke patients believe they cannot face their prob-
lems, this will lead to feelings of uselessness and hope-
lessness. Low self-efficacy tends to correlate with higher
anxiety and stress levels. To increase patient self-effica-
cy, health education for patients and families about self-
care and fulfilling daily activities can foster strong con-
fidence in patients, thereby potentially preventing PSD
events. Studies have indicated that high self-efficacy is
related to lower depression levels and improved psycho-
logical well-being [21].

The correlation between daily activities and de-
pression in stroke patients

Daily activities are routine daily activities that include
eating, bathing, wearing clothing, going to the toilet,
moving, and walking. Poor ADL may impact someone’s
life quality [22, 23]. Low levels of ADL, such as diffi-
culties with walking, dressing, and other tasks, can lead
patients to feel useless and lose their independence, re-
sulting in mental health issues. A good level of ADL may
decrease the risk of depression. When stroke patients can
perform daily activities, they tend to be more confident
and feel satisfied with their life achievements. These fac-
tors play an important role in increasing patients’ mental
health [24, 25].

Conclusion

Depression is one of the psychological disorders that
is often experienced by stroke patients. Several factors
play a role in increasing the risk of depression. This
study concluded that individual characteristics, such as

TR H
Jisan

age, length of illness, income, and family support, have a
significant correlation with depression in stroke patients.
Moreover, behavioral perceptions, like perceived bar-
riers, perceived susceptibility, cues to action, and self-
efficacy, showed similar correlations. Another conclu-
sion drawn from this study was that stroke patients with
depression have significantly lower ADL scores. Health
education needs to be implemented by healthcare profes-
sionals in hospitals to improve the skills of patients and
their families in fulfilling their daily activities. Health
education can increase patient self-efficacy, which will
serve as a supporting factor in preventing depression.
The factors of age and length of illness are variables that
cannot be controlled, but they can be addressed through
maximized support from healthcare professionals in
health service facilities and from families at home.

Strengths and limitations of the study

This study provides valuable information for health
workers, indicating that strengthening behavioral per-
ception and focusing on improving daily living can be
maximized. Training to enhance family members’ skills
in assisting daily activities and changing patients’ behav-
ioral perceptions can be improved through health edu-
cation and training. However, using sequential samples
can introduce bias; thus, a more robust sampling method
should be considered in the future. Moreover, because
of the diverse culture in Indonesia, multicenter research
with a larger sample size needs to be conducted to get
a broader understanding of the actual condition of pa-
tients. Given these limitations, generalization may not
yet be achievable through this study.

Lahdji A, et al. Determinants of Post-Stroke Depression. JRH. 2025; 15(5):505-514.
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