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Abstract

Introduction: Non-hemorrhagic stroke has a high mortality rate. It is important to prevent its impact and complications. Motor and
sensory disturbances are among the common effects, and can influence various aspects, such as a patient’s daily physical activities and
psychological state. Preventive measures play a crucial role in reducing these issues, particularly by helping patients change how they see
their own behavior.

Objective: This study aims to analyze behavioral factors and daily physical activities in non-hemorrhagic stroke patients.

Methods: Quantitative research was conducted on 80 non-hemorrhagic stroke patients at K.R.M.T Wongsonegoro Hospital, Semarang,
who met the inclusion and exclusion criteria. Data were collected using a behavioral perception questionnaire that contains six dimensions
of behavioral perception. Daily activities were assessed using the Barthel index. The results were analyzed using SPSS version 26 and
GraphPad version 9.5.

Results: 40% of non-hemorrhagic stroke patients can perform daily activities independently, while 60% require assistance. The results
of correlation and regression tests found a relationship between perceived severity (p = 0.003; R? = 0.23) and self-efficacy (p = <0.0001;
R? = 0.84) with the ADL of stroke patients. The multivariate results also showed that both factors still had a relationship.

Conclusion: There is a relationship between perceived severity and self-efficacy with daily physical activities in non-hemorrhagic stroke

patients.
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Introduction

Stroke is a disease with a high mortality rate. A 2016 World
Health Organization report showed that 87% of stroke pa-
tients died, and that they were mostly found in lower-mid-
dle income countries (Johnson et al., 2016; Kim et al., 2020;
Venketasubramanian et al., 2017). In 2018, the prevalence of
stroke cases in Indonesia reached 10.9/1,000 population. The
highest prevalence was found in East Kalimantan Province at
14.7/1,000 population, and the lowest prevalence was found
in Papua Province at 4.1/1,000 population. The stroke prev-
alence in Central Java Province was 11.8/1,000 population
(Kementerian Kesehatan RI Badan Penelitian dan Pengem-
bangan, 2018; Lilipory et al., 2019).

The high stroke mortality rate is caused by various compli-
cations, including a second or recurrent stroke attack. A 2019
study conducted in China showed that the prevalence of recur-
rent stroke was 12%; 11.51% in the first year, 16.76% in the
second year, and 20.07% in the third year (Zhang et al., 2019).
In Indonesia, the prevalence of recurrent stroke was 62%, and

46.8% of these were recurrent non-hemorrhagic strokes (Tri-
setiawati et al., 2018).

Indonesia has made efforts to prevent stroke complica-
tions. One approach has been to increase the number of hospi-
tal services and facilities, but this has not yet been evenly dis-
tributed. A study shows that, out of all provinces in Indonesia,
only a few hospitals have stroke units, and only 54 hospitals
provide neurointervention services (Venketasubramanian et
al., 2022). Based on this data, this remains a challenge and it
shows that prevention has an important role in reducing the
incidence of recurrent strokes. Although various efforts have
been made, there are a range of problems that need to be re-
solved (Sinaga and Sembiring, 2019). One problem is the low
level of patient awareness about the risk factors that can cause
recurrent stroke. Especially the risk factors of each patient,
such as hypertension, diabetes mellitus, dyslipidemia, and
smoking habits. There are still many stroke patients who do
not understand the impact of non-hemorrhagic stroke, such as
motor and sensory disorders (Hachinski et al., 2018).

In addition, the lack of information about the benefits
of prevention — such as checking patient health, controlling
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blood pressure and blook sugar, and engaging in exercise —
remains a significant obstacle in preventing stroke complica-
tions (Markus, 2021). The level of self-confidence also greatly
affects stroke occurrence. Poor self-confidence will affect the
patient’s ability to carry out the necessary prevention, and low
motivation to act will cause a lack of patient motivation to take
preventive action (Taneo et al., 2024).

These issues are key areas within a prominent behavioral
theory called the Health Belief Model, which consists of six
dimensions: perceived susceptibility (the perception of risk
factors), perceived severity (the perception of the severity of
the disease), perceived benefits (the perception of the benefits
of the disease), perceived barrier (the perception of the obsta-
cles), self-efficacy (self-confidence), and cues to action (signals
for the actions) (Berhimpong et al., 2020; Notoatmodjo, 2014).
These six dimensions in the Health Belief Model are among the
factors associated with the risk of recurrent stroke. Research
indicates a relationship between behavioral factors and stroke
patient recovery; however, other studies suggest that behav-
ioral perceptions do not influence the quality of life for stroke
patients. (Medea et al., 2021; Ytterberg et al., 2017). The be-
havioral perception of stroke patients is crucial in improving
recovery. However, recent studies on this topic are lacking.
Therefore, this study aims to assess the behavioral perceptions
of stroke patients in relation to daily physical activity.

Materials and methods

This is a quantitative study with a cross-sectional design. It
was conducted on 80 stroke patients (selected based on inclu-
sion and exclusion criteria) using consecutive sampling in the
Outpatient Neurology Polyclinic of K.R.M.T Wongsonegoro
Semarang Hospital. The number of respondents is based on
the calculation formula of the entire population. Inclusion cri-
teria include stroke patients diagnosed at least three months
after experiencing an attack, patients currently undergoing
treatment after being hospitalized who are routinely checked
at the outpatient polyclinic, and patients with an NIHSS score
of 0-15 (minor to moderate stroke). Non-hemorrhagic stroke
patients who were uncooperative and could not complete the
questionnaire were excluded.

We used two questionnaires: one to assess behavioral per-
ception and another about patients’ daily physical activities.
The behavioral perception assesses six dimensions according
to Health Belief Model theories, namely: perceived suscepti-
bility, perceived severity, perceived benefit, perceived barrier,
self-efficacy, and cues to action. To assess perceived suscep-
tibility, perceived severity, and perceived benefit, a question-
naire is used containing several questions, each with a Likert
scale ranging from strongly disagree (score of 1) to strongly
agree (score of 4). The assessment results are categorized into
low (score of 7-13), medium (score of 14-20), and high (score
of 21-28). The assessment of perceived barriers and cues to ac-
tion use a questionnaire comprising 11 questions and a Likert
scale. The assessment results are categorised into low catego-
ry (score of 0-14), medium (score of 15-29), and high (score
of 30-44). The Stroke Self Efficacy Questionnaire, comprising
13 questions, categorizes self-efficacy into low (0-43), medium
(44-87), and high (88-130). All of the behavioral perception
questionnaires have been tested for validity and reliability.

We used the Barthel Index questionnaire to assess daily
activities, which comprises components evaluating feeding,
bathing, grooming, dressing, bladder control, toilet use, trans-
fer, and mobility. The scores obtained from this questionnaire

are interpreted to classify individuals into categories of func-
tional independence, ranging from total dependence (score of
0-4), severe dependence (score of 5-8), moderate dependence
(score of 9-11), mild dependence (score of 12-19), to full inde-
pendence (score of 20). We also used the NIHSS questionnaire
to determine stroke severity.

The obtained data is presented in numerical and categor-
ical data. The numerical data is analyzed using the Pearson
correlation test, while the categorical data is analyzed using
the logistic regression test. We will strengthen this with a mul-
tivariate, multinominal regression test.

Results

62% of the non-hemorrhagic stroke patients were male and
87.5% were over 60 years old. 26% had only completed ele-
mentary school, while 27.5% had a high school education. Of
the 80 respondents, 40% were able to perform physical activi-
ties independently without assistance. 28.7% showed mild de-
pendency and required minimal support to carry out their dai-
ly physical tasks. The mean NIHSS score was 6.69 (+3.89). The
overall characteristics of the respondents are shown in Table 1.

Table 1. Respondent characteristics

Respondent characteristics N (%)
Gender
Male 50 (62.5)
Female 30 (37.5)
Age
40-50 years old 1(@1.3)
51-60 years old 9(11.3)
>60 years old 70 (87.5)
Level of education
No education 6 (7.5)
Elementary School 21 (26.3)
Junior High School 17 (21.3)
Senior High School 22 (27.5)
College 14 (17.5)
Job
Not working 17 (21.3)
Working 63 (78.7)
Daily physical activities
Independence 32 (40)
Mild dependence 23 (28.7)
Moderate dependence 8 (10)
Severe dependence 8 (10)
Total dependence 9(11.3)

The correlation between behavioral perception dimen-
sions and daily physical activity levels was analyzed using the
Pearson correlation test. The results showed a correlation be-
tween perceived severity (p = 0.003; R? = 0.23) and self-efficacy
(p = <0.0001; R? = 0.84) with the level of daily physical activi-
ty. For bivariate analysis, we employed the logistic regression
test, dividing the level of daily physical activity into two cate-
gories: independent and not independent. The non-independ-
ent category encompasses individuals ranging from those with
mild dependency to those with total dependency. The analysis
showed that an increase in perceived severity was associated
with a 0.163 times decrease in the likelihood of maintain-
ing independence in daily physical activities (OR = 0.163;
p =0.007). Meanwhile, high self-efficacy can reduce the level of
daily physical activity by 0.006 times. The overall results of the
analysis are shown in Table 2.
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Table 2. Analysis of the relationship between behavioral perception and daily physical activity

Daily physical activity m
Dimension p-value cOR (95%CI); p—value$
Independent (%) Not independent (%)
Perceived susceptibility
Low 0(0) 1(100)
Medium 6 (54.5) 5 (45.5) IR e
High 26 (38.2) 42 (61.8)
Perceived severity
Low 0 (0) 1(100) 0.03* 6.1 (0.044; 0.603),
Medium 3(14.3) 18 (85.7) : 0.007*
High 29 (50) 29 (50)
Perceived benefit
No benefit 2(33.3) 4 (66.7)
Moderate benefit 16 (42.1) 22 (57.9) Otk OO
Some benefit 14 (38.9) 22 (61.1)
Perceived barrier
No barrier 2 (25) 6 (75)
Moderate barrier 26 (44.1) 33 (55.9) 020 LY
There are barriers 4(30.8) 9 (69.2)
Self-efficacy
Low 0 (0) 11 (100) <0.0001* 0.06 (0.008; 0.436),
Medium 1(7.7) 12 (92.3) ’ 0.005*
High 31 (55.4) 25 (44.6)
Cues to action
Low 0(0)
Medium 1(33.3) 2 (66.7) 0.923 0-811
High 31 (40.3) 46 (59.7)

Note: * significant results; # Pearson correlation test; * logistic regression test

To determine the strength of the relationship between
perceived severity and self-efficacy, the model was adjusted
to assess the risk factors for ADL levels in stroke patients. It
showed that perceived severity and self-efficacy have a strong
relationship with the ADL levels of non-hemorrhagic stroke
patients.

Table 3. Relationship between behavioral perception and
ADL levels after adjustment

aOR (95%CI); p-value

0.251 (0.063; 0.996),
0.049*

0.076 (0.011; 0.547),
0.01*

Behavioral perception dimension

Perceived severity

Self-efficacy

Note: * significant results

Discussion

This study demonstrated the correlation between behavioral
perception factors, as defined by Health Belief Model theories,
and daily physical activity in non-hemorrhagic stroke patients.
Behavioural factors were assessed using a questionnaire that
evaluated the dimensions of the theory. For ADL, the Barthel
index was used. We found a positive correlation between
perceived severity and self-efficacy with the level of ADL in
non-hemorrhagic stroke patients. We analyzed the relation-
ship between these two variables to determine their strength,
discovering a significant correlation with the level of ADL.
Perceived severity refers to the emotional reactions related to

the disease felt by the patient, and the difficulties believed or
felt by the patient during the illness (Kwek and Lim, 2022).
Our study shows that the higher the perceived severity felt by
the patient, the lower the level of independence in daily activ-
ities. Studies indicate that perceiving the severity to be high
can impact a patient’s physical and mental health (Bergh et al.,
2025). When patients have a high perception of the severity of
the disease they are experiencing, they tend to be afraid and
anxious about its impact. This can reduce the motivation to
engage in physical activities that can aid their recovery. When
patients perceive their condition as highly severe, it can un-
dermine their self-confidence, leading to feelings of incapacity
and anxiety about engaging in safe physical activities. This, in
turn, may result in a reduction in their overall physical activ-
ity levels (Oyewole et al., 2020; Sturm et al., 2002). High per-
ception of severity will also create excessive anxiety, causing
stress and depression. This will worsen the physical and men-
tal condition of the patient and lead to a decrease in the quality
of life (Mavaddat et al., 2018).

A stroke patient’s ability to perform daily physical activ-
ities independently is strongly linked to their self-efficacy.
Our study shows that high self-efficacy has a higher level of
independence. Self-efficacy is interpreted as the patient’s con-
fidence in their ability to solve the problems that they feel. This
finding is consistent with Nahari and Alsaleh’s (2024) research,
which identified self-efficacy as the most significant predictor
of activities of daily living (ADL) levels among post-stroke
patients (Nahari and Alsaleh, 2024). This study differs from
previous research hypotheses, which suggest no relationship
between social support and ADL patients, as social support is
linked to high self-efficacy (Elloker and Rhoda, 2018; Han et
al., 2022). Self-efficacy plays a crucial role in influencing activ-
ities of daily living, and one of its key underlying mechanisms
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is the individual’s tendency to believe in their own ability to
successfully perform tasks. This makes patients more motivat-
ed to engage independently (French et al., 2016). The second
factor is that high self-confidence will improve self-control. Pa-
tients will be more proactive in planning and carrying out an
activity, and will certainly be more disciplined and enthusiastic
in participating in rehabilitation activities. Anxiety will natu-
rally disappear as patients become braver about undergoing
rehabilitation activities (Suzuki et al., 2023; Tariq et al., 2020).

The results of this study have important implications
for public health. Self-efficacy is related to carrying out daily
physical activities independently. There is a need for increased
health education and psychological approaches to reduce ex-
cessive perceptions of severity. The results of this study show
that self-efficacy is related to patients’ independence when
performing physical activity. Educational programs to in-
crease self-confidence are very important to ensure the suc-
cess of rehabilitation. Education also helps to prevent stroke
complications, particularly recurrent strokes, serving as both a
promotional tool for health and a preventative measure. Train-
ing health workers in providing education is also important to
help increase patient motivation. The policies that have been
created focus on the development of education, psychological
support, and rehabilitation interventions, with the ultimate
goal of improving the quality of life of patients.

Conclusion

Our study shows that perceived severity and self-efficacy cor-
relate with ADL levels in non-hemorrhagic stroke patients
(and multivariate test results confirm this). The research has
implications that are beneficial to society, highlighting the im-
portance of promotive and preventive measures.

Limitations

This study has several limitations. Firstly, it is a cross—sec-
tional study, which is only measured once; in future research,
further longitudinal study is needed. Secondly, the number of
samples needs to be increased. Thirdly, ADL measurements are
the primary data reflecting a patient’s neurological disorders,
so future research can use these measurements to comprehen-
sively assess neurological conditions — further examination is
needed to offer support for neurological disorders in patients.
Finally, there is a need to assess social support to better illus-
trate its relationship with behavioural perceptions.
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