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Abstract

Stroke knowledge, awareness, and preventive behaviors are essential for individuals with
hypertension to reduce their risk of stroke. To date, information regarding these constructs in the
Zhuang ethnic minority, who face cultural, linguistic, and healthcare access barriers, is limited.
This descriptive correlation study aimed to examine stroke knowledge, awareness, and preventive
behaviors among Zhuang populations with hypertension, and the relationship between stroke
knowledge and prevention behaviors, and between stroke awareness and preventive behaviors.
Purposive sampling was used to select 346 Zhuang with hypertension in Guangxi, the People’s
Republic of China. The research instruments included the Stroke Knowledge and Sources of
Knowledge Questionnaire, the Stroke Awareness Questionnaire, and the Stroke Preventive
Behavior Questionnaire. Descriptive statistics and Spearman’s rank-order correlation were used
for data analysis.

The findings indicated that participants had a moderate level of stroke knowledge,
awareness, and preventive behaviors. A statistically significant weak positive correlation was
found between stroke awareness and preventive behaviors (r = .247, p < .01), while no significant
correlation was observed between stroke knowledge and preventive behaviors (r = -.035, p =
51).

This study’s findings reveal the need to enhance stroke knowledge, awareness, and
preventive behaviors among a Chinese minority group with hypertension. To ensure the adoption
of stroke preventive behaviors, nurses should focus on increasing stroke awareness among

persons with hypertension.
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Background and significance

Stroke is a major health problem worldwide. Hypertension, considered an important risk
factor for stroke, is highly prevalent yet poorly controlled in China (Ma et al.,, 2021; Zhang et al,,
2023). Ethnic disparities further exacerbate this issue. The Zhuang, the largest ethnic minority
group in China, is one of the more conservative groups due to its unique culture and customs.
They live in remote rural and mountainous areas, with limited educational resources and school
facilities. The Zhuang have higher hypertension prevalence but lower rates of awareness,
treatment, and control compared to the Han, the majority population in China (Fan et al., 2022).
Therefore, they are a high-risk group for stroke.

Stroke prevention requires an emphasis on making suitable lifestyle modifications as well
as responding quickly to stroke signs and symptoms (Bushnell et al., 2024). Increased stroke
knowledge, awareness, and preventive behaviors are some of the best preventive measures
(Barakat et al., 2021). Stroke knowledge consists of knowledge of the disease, risk factors,
warning signs, and stroke treatments. Stroke awareness is an individual’s perception of stroke
severity and the impact caused by stroke (Pothiban et al., 2018). Stroke prevention behaviors
are actions taken by an individual to prevent stroke in an asymptomatic state, including healthy
food consumption, stress reduction, avoidance of alcohol consumption, regular exercise, and
adherence to prescribed medication and appointments (Pothiban & Srirat, 2019).

Based on the Knowledge, Attitude, and Practice (KAP) model, knowledge provides the basic
information for practice, and attitude affects an individual’s perception of practice (Badran, 1995).
An individual’s degree of knowledge and attitudes regarding health issues frequently impact their
practice. Accumulation of knowledge and attitudes leads to intelligibility, and then awareness is
established. Both knowledge and awareness lead to action (Badran, 1995). With stroke prevention,
in addition to increasing knowledge levels, it is also necessary to influence individual attitudes
through health education, which leads to awareness, therefore encouraging the implementation
of preventative behaviors. Evidence shows that both stroke knowledge and awareness are
positively associated with preventive behaviors among older adults, regardless of stroke risk status
(Pothiban & Srirat, 2019).

Stroke knowledge, awareness, and preventive behaviors vary across populations. Among
hypertensive populations, stroke knowledge ranges from low (Abate et al., 2019; Wan et al., 2014)
to high levels (Arisegi et al., 2018). Information on stroke awareness among hypertensive populations
is limited. However, stroke awareness among the general population has demonstrated low (Al-
Obaidi et al., 2023) to high levels (Pothiban et al., 2018). Stroke preventive behaviors among
hypertensive populations have also been reported at low (Liang et al., 2023) to moderate levels
(Wan et al,, 2014). These variations in stroke knowledge, awareness, and preventive behaviors
may be attributed to differences in characteristics of the population, such as cultural beliefs,
education levels, socioeconomic status, and geographic context (Li et al., 2019; Yang et al., 2019).

Therefore, population-specific investigations are essential to inform targeted stroke prevention

Nursing Journal CMU Volume 53 No.2 April-June 2026
WeWNAEs uvnAnendeilieddval Uil 53 atiuil 2 wweu-tiguieu 2569



Stroke Knowledge, Awareness, and Preventive Behaviors Among a Chinese Ethnic
Minority Group with Hypertension in Guangxi, the People’s Republic of China
A1M3 ANUATEIn wazswgAnssunisdasiulsavasnifenauasvastungulios v

Mdulsaanusiulaingdlunaned ansisuiguszvvuiu

strategies.

To date, limited research has explored stroke knowledge, awareness, and preventive behaviors
among specific populations in China. Existing studies indicate generally low levels of stroke
knowledge and awareness, particularly among rural residents and hypertensive patients (Li et al,,
2019; Wan et al.,, 2014). No study has specifically examined those in the Zhuang minority with
hypertension, a high-risk, yet underserved group. Assessing baseline levels of stroke knowledge,
awareness, and preventive behaviors is a critical step in designing effective health education
strategies for high-risk populations. As findings from other populations cannot be generalized to
the Zhuang ethnic group, this study aims to examine stroke knowledge, awareness, and preventive
behaviors among hypertensive individuals in this underserved minority population. Additionally,
the associations between knowledge and preventive behaviors, as well as awareness and preventive
behaviors, were explored. The information gained from this study will be the basis for developing
effective future interventions to promote stroke preventive behaviors among the Zhuang minority

with hypertension.

Research objectives

1. To examine stroke knowledge among the Chinese Zhuang minority with hypertension
in Guangxi Province, the People’s Republic of China.

2. To examine stroke awareness among the Chinese Zhuang minority with hypertension in
Guangxi Province, the People’s Republic of China.

3. To examine stroke preventive behaviors among the Chinese Zhuang minority with
hypertension in Guangxi Province, the People’s Republic of China.

4. To examine the relationship between stroke knowledge and preventive behaviors, and
between stroke awareness and preventive behaviors among the Chinese Zhuang minority with

hypertension in Guangxi, the People’s Republic of China.

Conceptual framework

This study’s conceptual framework is based on the KAP model (Badran, 1995) and the
literature review. Stroke knowledge refers to an accurate understanding of stroke disease, risk
factors, warning signs, and early management. Attitudes refer to inclinations to behave in a
certain way in a particular situation; to observe and interpret events based on certain
predispositions; or to organize thoughts into logical and interconnected systems (Badran, 1995).
In this study, attitudes toward stroke are related to awareness of its severity and impacts.
Adopting preventive behaviors may help reduce the risk of stroke among individuals with
hypertension. Stroke knowledge and awareness are positively associated with preventive
behaviors, as knowledge offers a basis for informed actions and awareness may motivate

behavioral change. Preventive actions, in turn, could reinforce knowledge and awareness.
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Methodology

Population and sample

The target population included members of the Zhuang minority with hypertension in
Guangxi Province, the People’s Republic of China.

The sample included 346 Chinese Zhuang minority hypertension patients at Xincheng
Hospital in Guangxi Province, the People’s Republic of China. The sample size was estimated
using the G*Power program. The researcher used an effect size of 0.15, an alpha level of 0.05,
and a power of 0.80. Since there had been no prior study investigating the relationship between
the studied variables among hypertensive patients in China, an effect size of 0.15 was selected
based on the relationship between stroke awareness and preventive behaviors reported in a
study from Thailand (Pothiban & Srirat, 2019).

The inclusion criteria were 1) being at least 20 years old, 2) having been diagnosed with
hypertension at least for three months, 3) being able to read and write Chinese language, 4)
voluntarily taking part in the research, and 5) having a total score of 3-5 on the Chinese version
of Mini-Cog (only for persons aged 60 and older), which indicates no cognitive impairment.

Research instruments

1. The General Data Form. This was developed by the researcher based on the literature
review, and there are two parts: demographic data and medical data.

2. The Stroke Knowledge and Sources of Knowledge Questionnaire (SKSKQ). The SKSKQ
was developed by Pothiban et al. (2018) and consists of 22 questions about stroke knowledge,
including knowledge of the disease (3 items), risk factors (7 items), warning signs (5 items), and
early management (7 items), as well as three questions about knowledge sources. Stroke
knowledge items are true-false questions (1 = right answer, 0 = wrong answer or do not know).
Possible scores range from 0 to 22 and are classified into three levels based on the SKSKQ
developers (< 7 = low, 8-14 = moderate, and > 15 = high) (Pothiban et al., 2018). The actual
scores were utilized in the relationship analysis.

3. The Stroke Awareness Questionnaire (SAQ). The SAQ, developed by Pothiban et al.
(2018), has 14 items with a 4-point Likert scale (1 = disagree to 4 = strongly agree). Possible
scores range from 14 to 56 and are categorized into three levels based on the SAQ developers
(< 18 = low, 19-37 = moderate, and > 38 = high) (Pothiban et al., 2018). The higher the score,
the greater stroke awareness, and the actual scores were utilized in the relationship analysis.

4. The Stroke Preventive Behavior Questionnaire. Developed by Pothiban and Srirat (2019),
there are 15 items with a 4-point Likert scale (1 = never to 4 = always). The possible scores
range from 15 to 60, with higher scores meaning better stroke prevention behaviors. The scores
are categorized into three levels based on the questionnaire developers (< 29 = low, 30-44 =
moderate, and > 45 = high) (Pothiban & Srirat, 2019). The actual scores were utilized in the
relationship analysis.
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The SKSKQ, SAQ, and Stroke Preventive Behavior Questionnaire were translated from the
English version into Chinese by the researcher using the forward and backward translation based
on Brislin (1986)’s translation model.

Validity and reliability of research instruments

The validity of the SKSKQ, the SAQ, and the Stroke Preventive Behavior Questionnaire was
tested by the developers (Pothiban et al., 2018; Pothiban & Srirat, 2019), demonstrating good
validity (S-CVI of 0.95, 0.94, and 0.94, respectively). The three questionnaires were translated
from English into Chinese using the forward and back translation method based on Brislin (1986).
As the original versions were translated into Chinese equivalently without any modification, the
validity of these instruments was not tested for this study.

The reliability of the Chinese versions of the instruments was tested with 10 subjects who
met the inclusion criteria, but were not included in the study’s sample. The Kuder-Richardson
20 for the SKSKQ-CH was 0.82, and the Cronbach’s alpha values for the SAQ-CH and Stroke
Preventive Behavior Questionnaire-CH were 0.85 and 0.81, respectively.

Ethical considerations

The study was approved by the Institutional Review Board of the Faculty of Nursing,
Chiang Mai University, COA No. 115/2024 (Date of Approval: September 11, 2024). Permission for
data collection was also obtained from the directors of nursing at Xincheng County Hospital. All
participants were provided with written and verbal information about the study objectives and
processes, the protection of confidentiality and anonymity, and the right to refuse or withdraw
from the study at any time. Informed consent was obtained from each participant before data
collection.

Data collection

The first researcher collected data by herself after receiving IRB approval and permission
from authorities at Xincheng County Hospital. During data collection, the researcher wore polite
clothes with a name tag, but not a hospital nurse uniform. All questionnaires were distributed
to the participants after they gave informed consent. They were asked to fill these out by
themselves during their spare time in a quiet area of the outpatient waiting zone. The
completed questionnaires were then returned to a survey box located in the clinic area. It took
approximately 20 minutes for each participant to complete the questionnaires. The researcher
collected the questionnaires from the box at the end of each day’s data collection.

Data analysis

Data were analyzed using SPSS version 22.0 (IBM Corp., Armonk, NY, USA). Descriptive
statistics were used to analyze demographic data, medical data, stroke knowledge, awareness,
and preventive behaviors scores. The Kolmogorov-Smirnov (KS) test indicated a non-normal
distribution of the stroke knowledge, awareness, and preventive behavior scores. Therefore,
Spearman’s rank-order correlation was used to examine the relationships between stroke

knowledge and preventive behaviors, and between stroke awareness and preventive behaviors.
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The statistical significance level was set at 0.05.

Results

The participants in this study were 346 members of the Chinese Zhuang minority with
hypertension, of whom 179 (51.73%) were male while 167 (48.27%) were female. Their ages
range from 28-64 years old with a mean of 45.71 (SD = 10.20). Regarding education, 153
participants (44.22%) had obtained a secondary school degree, and 109 participants (31.50%)
had completed primary school, while 30 participants (8.67%) had no formal education. A majority
(n =301, 86.99%) were married. In addition, 240 participants (69.36%) were farmers, and most of
them (n = 236, 68.21%) had a monthly household income 2000-5000 yuan (Table 1).

Table 1 Demographic characteristics of the participants (n = 346)

Demographic characteristics Frequency Percentage (%)
Gender
Male 179 51.73
Female 167 48.27
Age (years old) (mean = 45.71, SD = 10.20, range 28-64)
20-39 years old 116 33.53
40-59 years old 190 54.91
>60 years old 40 11.56
Education Level
No formal education 30 8.67
Primary school 109 31.50
Secondary school 153 44.22
High school/High Vocational Certificate 35 10.12
Bachelor’s degree or above 19 5.49
Marital Status
Married 301 86.99
Single 24 6.94
Widowed/Divorced/Separated 21 6.07
Occupation
Farmer 240 69.37
Laborer 32 9.25
Self-employed 30 8.67
Others 37 10.69
Unemployed 7 2.02
Household Income
Less than 2,000 yuan 18 5.20
2000-5000 yuan 236 68.21
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Table 1 Demographic characteristics of the participants (n = 346) (continue)

Demographic characteristics Frequency Percentage (%)
5000-10000 yuan 72 20.81
10000-20000 yuan 15 4.33
More than 20,000 yuan 5 1.45

The participants have been diagnosed with hypertension from 3 to 36 months, with a
mean of 14.34 months (SD = 14.34). Most of them (n = 242, 69.94%) had been diagnosed for
one year or less. Blood pressure data showed that 312 participants (90.17%) had a systolic
blood pressure above 140 mmHg, and 309 participants (89.31%) had a diastolic blood pressure
above 90 mmHg. Two hundred and thirteen participants (61.56%) had at least one comorbidity,
among which hyperlipidemia (n = 112, 52.58%) and diabetes mellitus (n = 80, 37.56%) were
common. More than half of the participants (n = 189, 54.62%) received only one medication,

while 155 participants (44.87%) received two medications (Table 2).

Table 2 Medical characteristics of the participants (n = 346)

Medical characteristics Frequency Percentage (%)

Duration of having been diagnosed with hypertension (months)
(Mean = 14.34, SD = 14.34, range 3-36)

3-12 months 242 69.94
13-24 months 56 16.19
24-36 months a8 13.87

Systolic blood pressure (SBP) (range = 122-159 mmHg)
< 140 mmHg 34 9.83
>140 mmHg 312 90.17
Diastolic blood pressure (DBP) (range = 74-109 mmHg)
< 90 mmHg 37 10.69
> 90 mmHg 309 89.31
Having co-morbidity
Yes 213 61.56
One morbidity 204 58.96
Two morbidities 9 2.60
No 133 38.44
Co-morbidity conditions (n = 213)*
Diabetes Mellitus 80 37.56
Heart Disease 15 7.04
Hyperlipidemia 112 52.58
Others 15 7.04
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Table 2 Medical characteristics of the participants (n = 346) (continue)

Medical characteristics Frequency Percentage (%)

Current medications

One medication 189 54.62
Two medications 155 44.80
Three medications 2 0.58

Note. *204 participants had one co-morbidity and nine participants had two co-morbidities

Stroke knowledge among the participants was at a moderate level, with a mean score of
12.78 (SD = 5.88) and a median score of 13.00. When analyzing the scores of each participant,
85 (24.57%), 118 (34.10%), and 143 (41.33%) participants had low, moderate, and high levels of
stroke knowledge, respectively (Table 3).

Table 3 Descriptive statistics of stroke knowledge score of participants (n = 346)

Levels of stroke Possible Score range M (SD) Frequency
knowledge score (%)
Low 0-7 2-7 4.73(1.57) 85 (24.57)
Moderate 8-14 8-14 11.50 (1.81) 118 (34.10)
High 15-22 15-22 18.64 (2.25) 143 (41.33)
Total 0-22 2-22 12.78 (5.88)

Note. Median score = 13.00

Stroke awareness among participants was at a moderate level, with a mean score of 28.15
(SD = 8.90) and a median score of 26.00. Most of the participants (n = 239, 69.07%) had a
moderate level of stroke awareness. Fifty-four participants (15.61%) had high levels of

awareness, while 53 participants (15.32%) had lower levels (Table 4).

Table 4 Descriptive statistics of stroke awareness score of participants (n = 346)

Levels of stroke Possible Score M (SD) Frequency
awareness score range (%)
Low 0-18 14-18 16.79 (0.98) 53 (15.32)
Moderate 19-37 19-37 26.93 (3.91) 239 (69.07)
High 38-56 38-54 44.66 (5.74) 54 (15.61)
Total 0-56 14-54 28.15 (8.90)

Note. Median score = 26.00

Stroke preventive behaviors among participants were at a moderate level, with a mean
score of 35.02 (SD = 7.78) and a median score of 38.00. Most of the participants had a moderate
level of stroke preventive behaviors (n = 246, 71.10%), and only six participants (1.73%) had a

Nursing Journal CMU Volume 53 No.2 April-June 2026
WeWNAEs uvnAnendeilieddval Uil 53 atiuil 2 wweu-tiguieu 2569



Stroke Knowledge, Awareness, and Preventive Behaviors Among a Chinese Ethnic
Minority Group with Hypertension in Guangxi, the People’s Republic of China
A1M3 ANUATEIn wazswgAnssunisdasiulsavasnifenauasvastungulios v

Mdulsaanusiulaingdlunaned ansisuiguszvvuiu

high level (Table 5).

Table 5 Descriptive statistics of stroke preventive behavior score of participants (n = 346)

Levels of preventive Possible Score M (SD) Frequency
behaviors score range (%)
Low 15-29 18-29 23.42 (2.86) 94 (27.17)
Moderate 30-44 30-44 39.14 (3.04) 246 (71.10)
High 45-60 45-57 47.50 (4.72) 6(1.73)
Total 15-60 18-57 35.02 (7.78)

Note. Median score = 38.00

There was a statistically significant weak positive correlation between stroke awareness
and stroke prevention behavior (r = .247, p < .01); however, the association between stroke

knowledge and stroke prevention behavior was not statistically significant (r = -.035, p = .514).

Discussion

The findings revealed that participants in this study had a moderate level of stroke
knowledge (M = 12.78, SD = 5.88) which seems higher than that reported in two previous studies
conducted in China (Liang et al., 2023; Wan et al,, 2014). However, the differences cannot be
directly compared due to the different measurement tools.

Compared with one study using the same measurement tool, this study revealed a
moderate level of stroke knowledge among participants, while the study from northern Thailand
reported a high level of stroke knowledge in older people (Pothiban et al., 2018). The
inconsistent results may be due to the source of the stroke knowledge they had acquired.
Participants in Pothiban et al.’s study lived in the suburbs of a large modern province, where
the population had access to a variety of sources of knowledge, such as television and social
media.

A possible reason for the moderate stroke knowledge found in the current study is that
this study took place in ethnic minority areas, where residents had limited access to stroke
knowledge due to their remote geographical locations, inconvenient transportation, and the
uneven distribution of medical services. Hospitals and primary medical institutions, where
doctors and nurses provide education through medical treatment, are the main health
education sites for minority ethnic groups in China. Some health centers and hospitals also
provide health education to patients during outpatient visits, using common tools like health
brochures, videos, and posters. Barriers such as language differences, a lack of culturally tailored
materials, and geographic isolation can contribute to the inadequate effectiveness of health
education among minority populations (Du et al., 2024). The moderate level of stroke
knowledge among minority hypertensive patients suggests the need for more culturally and
linguistically tailored educational support to improve their disease management and prevention

capacity.
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The participants in this study demonstrated a moderate level of stroke awareness. This
finding aligned with a previous Thai study that examined rural community members and
reported low to moderate levels of awareness (Wanichanon et al., 2024). In contrast, other
studies in Thailand (Pothiban et al., 2018) and India (Venkatesh & Srivastava, 2016) have reported
high levels of stroke awareness. The moderate level of stroke awareness identified in this study
may be affected by some characteristics of the participants. Many of the participants in this
study had low levels of education and income, both of which can influence an individual’s
access to health knowledge and disease prevention awareness. Individuals with low income or
low education may have lower disease awareness due to restricted access to medical resources
(Yang et al., 2019).

The moderate awareness observed in this study may also be related to cultural and social
factors specific to ethnic minority groups in China. In these communities, reliance on traditional
medicine, delayed care-seeking behavior, and reluctance to disclose illness can reduce urgency
in stroke recognition. Language and cultural barriers further impede the dissemination of health
education. These findings suggest that targeted, culturally sensitive health education
interventions are needed to address stroke awareness gaps in this high-risk population.

The moderate level of stroke preventive behavior among Zhuang hypertensive patients
can be attributed to multiple factors. Culturally, many patients rely on traditional medicine and
underestimate the importance of modern medical guidance. Economically, limited income and
geographic isolation restrict access to healthcare services and healthy food choices. Additionally,
many participants had only recently been diagnosed with hypertension and lacked awareness
of stroke risk, while comorbidities further complicated their disease management and
medication adherence. Traditional high-fat, high-salt diets, alcohol consumption, and low health
literacy also weakened their ability to adopt effective preventive behaviors. These findings
highlight the urgent need for culturally sensitive health education, better resource allocation,
and improved access to preventive care in minority communities.

In this study, no significant correlation was found between stroke knowledge and stroke
preventive behaviors, consistent with previous findings among elderly high-risk populations in
Thailand (Pothiban & Srirat, 2019). However, this contradicts studies in China that have reported
a positive association between knowledge and prevention practices (Liang et al., 2023; Wan et
al,, 2014). The lack of correlation in this study suggests that knowledge alone may not lead to
behavioral change, as supported by the KAP model, which posits that behavior is influenced not
only by knowledge but also by attitudes and beliefs (Badran, 1995). Cultural traditions, language
barriers, and limited healthcare access among ethnic minority groups may hinder the application
of knowledge to practice.

In this study, a weak positive correlation was observed between stroke awareness and
preventive behaviors, which aligns with studies in Thailand and China (Du et al., 2024; Pothiban

& Srirat, 2019). This supports the KAP model’s emphasis on awareness and attitude as precursors
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to behavioral change. Enhancing stroke awareness may improve the motivation to engage in
preventive actions, such as managing blood pressure and adopting healthier lifestyles (O'Donnell
et al,, 2016). Thus, culturally sensitive education strategies that address awareness, attitudes,
and behavioral skills are crucial to improving stroke prevention behaviors in ethnic minority
hypertensive populations.

In conclusion, participants in this study demonstrated moderate levels of stroke
knowledge, awareness, and preventive behaviors. The findings underscore the need to enhance
these factors among a Chinese minority group with hypertension. While stroke awareness
showed a weak positive correlation with preventive behaviors, no significant correlation was
observed between stroke knowledge and preventive behaviors. Thus, enhancing stroke

awareness should be prioritized to promote preventive behaviors in this population.

Applications of research findings

This study found that minority hypertensive patients in Guangxi had moderate levels of
stroke knowledge, awareness, and preventive behaviors, highlighting gaps in current health
education. Clinically, nurses should integrate tailored education and behavioral support into

routine care to help patients turn knowledge into action and improve health outcomes.

Suggestions for further research

Future research should include a broader range of ethnic groups to explore differences in
stroke knowledge, awareness, and preventive behaviors. Additionally, other factors, such as
social support, healthcare access, and cultural beliefs, which may influence stroke preventive

behaviors, should also be examined.
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