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Abstract: Background: Post–stroke cognitive impairment (PSCI) is a common consequence of stroke. Many factors that affect 

cognitive function are known, but the effects of self-efficacy and family support have not been identified. Objectives: This study 

was a descriptive correlation investigation to determine the mediating effects of family support on the relationship between 

self-efficacy and cognitive function in stroke patients. Methods: This descriptive cross-sectional study recruited 339 adult 

patients with acute stroke. Data were collected using structured questionnaires between January and June 2020 and analyzed by 

multiple regression analysis using SPSS 25.0. The mediating effect of resilience on the relationship between emotional labor and 

job satisfaction was analyzed using multiple regression analysis according to Baron and Kenny’s procedure. Results: In this study, 

self-efficacy in patients with acute stroke showed a positive relationship with cognitive function (r=.467, p<.05) and family 

support (r=.341, p<.001), and family support and cognitive function also showed a positive relationship (r=.356, p<.05). In 

addition, family support was shown to have a partial mediating effect on the relationship between self-efficacy and cognitive 

function in patients with acute stroke (β=.26, p<.001). Conclusions: To improve the cognitive function of acute stroke patients, 

their self-efficacy and family support must be evaluated, and interventions are necessary to enhance self-efficacy and improve 

family support. 
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1. Introduction 

A stroke occurs when the blood supply to a part of the 

brain is interrupted or reduced, preventing brain tissue from 

getting oxygen and nutrients, lasting more than 24 hours, or 

leading to death. There are two main causes of stroke: a 

blocked artery (ischemic stroke) or leaking or bursting of a 

blood vessel (hemorrhagic stroke) [1]. Ischemic strokes are 

caused by interruption of the blood supply to the brain, while 

hemorrhagic strokes result from the rupture of a blood vessel 

or an abnormal vascular structure [2]. Due to such 

cerebrovascular occlusion or rupture, stroke patients 

experience sudden consciousness changes and local 

neurological disorders such as body paralysis, speech 

impairment, muscle stiffness, dysphagia, and cognitive 

dysfunction for more than 24 hours [3]. In South Korea, the 

stroke incidence rate is 216 per 100,000 person-years, and 

the stroke prevalence rate is 15.9 per 1,000 persons. New 

stroke patients are estimated to occur every five minutes, and 

the stroke rate is expected to increase by about three times in 

2030 [4]. 

Post-stroke cognitive dysfunction is primarily caused by 

awakening abnormalities, memory loss, attention deficit, 

speech loss, and reduced spatial perception. About 50–75% 

of stroke patients are known to experience cognitive 

dysfunction, and even after three years of the diagnosis, 

cognitive dysfunction persists in four out of 10 people [5]. 

Cognitive dysfunction is an important factor affecting the 

recovery outcome of stroke, and it is very important to 

evaluate cognitive function early and provide appropriate 

management [6]. Recovery of brain function after stroke 

occurs relatively early in development, and sufficient 

treatment must be provided to the patient within three 

months, when the brain recovers most, to expect a positive 
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prognosis and promote neuroplasticity, which is the key to 

recovery [5, 6]. 

Self-efficacy is the belief in one’s capabilities to organize 

and execute the courses of action required to manage 

prospective situations. Because stroke patients require 

continuous self-management to recover their lost independent 

functions, patients’ confidence that they can manage 

themselves well is important for continuous treatment [7]. 

Assistance with implementation can help change patients’ 

health behaviors. The higher the self-efficacy of stroke 

patients, the higher the performance of health promotion for 

self-management, which is known to improve the quality of 

life [8]. However, many studies have been conducted of 

factors affecting cognitive function in stroke patients, but 

there has been a lack of research confirming that self-efficacy 

in stroke patients is an influential factor in cognitive function. 

Stroke patients need help from people around them to 

conduct their daily lives, and, among them, family is an 

important support system for the long-term treatment of 

stroke patients [9]. It can be inferred that cognitive function 

is influenced not only by the patient’s internal characteristics 

but also by external factors such as family support, as 

self-efficacy increases when the patient is trusted by the 

family or people around them. 

Family support and self-efficacy have been individually 

identified in a small number of studies as factors affecting 

cognitive function in stroke patients, but neither have been 

verified with respect to the mediating effects of factors that 

can maximize patients’ internal factors [9, 10]. Studies of 

these factors can help develop effective nursing interventions 

for disease treatment by identifying various applicable 

surrounding support factors and by strengthening the internal 

factors of individuals required for the long-term treatment of 

stroke patients [11]. In this study, we therefore aimed to 

provide basic data to identify the degree of self-efficacy and 

cognitive function of stroke patients and empirically verified 

the mediating effect of family support on the relationship 

between self-efficacy and cognitive function. 

This study was conducted to explore factors such as 

self-efficacy and family support affecting cognitive function 

in patients with acute stroke. Specifically, this study aimed to 

identify the mediating effects of family support on 

self-efficacy affecting cognitive function in patients. 

2. Materials and Methods 

2.1. Study Design and Sampling 

This study used a descriptive, cross-sectional design and 

was conducted from January to June 2020 in a hospital with 

more than 1,800 beds. This study used convenience sampling 

for hospitalized or outpatient clinics. 

2.2. Participants 

The participants in this study had been newly diagnosed 

with acute stroke and had undergone its treatment in the 

hospital, and they participated in the study for three months 

after they were discharged. The specific inclusion and 

exclusion criteria were as follows. 

2.2.1. Participant Inclusion Criteria 

The inclusion criteria for participants in this study were as 

follows: 1) patients (≥19 years old) newly diagnosed with 

acute stroke by a neurologist; 2) patients who had taken the 

Korean Mini Mental State Examination (MMSE-K) and 

scored above 18–23, as evaluated by a neurologist; 3) patients 

who had completed the Modified Rankin Scale (MRS) and 

scored under 3 (i.e., the patient had moderate disability, 

requiring some external help but able to walk without the 

assistance of another individual), as evaluated by a 

rehabilitation specialist. 

2.2.2. Participant Exclusion Criteria 

The exclusion criteria for participants in this study were as 

follows: 1) patients who had been prescribed medications for 

hormone diseases and 2) patients who had psychological or 

cognitive problems that could cause communication problems 

before being newly diagnosed with acute stroke. 

2.3. Sample Size 

The appropriate sample size for this study was calculated 

using G*Power software (G*Power version 3.1.9.2; 

Statistical Power Analyses Inc., L. A., USA). The 

multivariate regression was calculated with a power. 90 effect 

size as medium (f=.15), a Cronbach’s alpha of 0.05, and two 

independent factors, and the resultant sample size was 213 

subjects. Considering a dropout rate of 10%, the required 

sample size was approximately 235, and our total sample size 

was 339, excluding insufficient questionnaires. 

2.4. Measurements 

2.4.1. Self-efficacy 

The Stroke Self-Efficacy Questionnaire (SSEQ) was used to 

measure participants’ self-efficacy in performing daily 

functional activities and self-management, such as getting in or 

out of bed, preparing meals, or persevering to make progress. 

The SSEQ is a 13-item self-report scale measuring 

self-efficacy judgments in specific domains of post-stroke 

functioning. Individuals rate their belief in their ability to 

achieve each of the 13 items on an 11-point Likert scale, where 

0=not at all confident to 10=very confident. The scores of all 

items were summed to yield the total score (range 0–130). 

Higher scores represent higher self-efficacy in performing 

daily functional activities and self-management [12]. The 

reliability of this tool has been previously demonstrated by a 

Cronbach’s alpha coefficient ranging from 0.85 to 0.92, and 

this study showed a Cronbach’s alpha of 0.89. 

2.4.2. Cognitive Function 

The K-MMSE was used to measure participants’ cognitive 

function. The Mini-Mental State Examination (MMSE) was 

first developed by Folstein in 1975 and is the most widely used 

screening test for cognitive function. Moreover, this tool is 

simple to use in clinical practice. The Korean version was 
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translated and modified by Kang (1997) [13]. The K-MMSE 

incorporates a range of elements that include time orientation 

(0–5 points), spatial orientation (0–5 points), memory 

registration (0–3 points), attention and calculation (0–5 points), 

memory recall (0–3 points), and language and space-time 

configuration (0–9 points). The total score is 30 points, and a 

higher score indicates a higher degree of cognitive function. In 

this study, mild cognitive impairment was defined as a score 

between 18 and 23, and this range showed a high degree of 

sensitivity and specificity in a previous study. The reliability of 

this tool has been previously demonstrated by a Cronbach’s 

alpha coefficient ranging from 0.80 to 0.88, and this study 

showed a Cronbach’s alpha of 0.81. 

2.4.3. Family Support 

The tool for measuring family support was developed by 

Cobb (1976) and modified by Kang (1984) [14, 15]. This 

scale consists of 11 items rated on a 5-point Likert scale 

(1=not at all to 5=extremely). In the tool, the negative 

questions are reverse calculated, and a higher total sum score 

indicates a higher level of family support. The validity and 

reliability of this tool have been previously demonstrated by 

a Cronbach’s alpha coefficient ranging from 0.825 to 0.913, 

15 and this study showed a Cronbach’s alpha of 0.92. 

2.5. Data Collection and Ethical Considerations 

The measurement indicators as variables in this study were 

collected from the participants at three months after discharge. 

This study was approved by the institutional review board of a 

single university hospital in South Korea with more than 1,800 

patient beds (Reference No. C-112-13). 

2.6. Statistical Analysis 

Data were analyzed using SPSS statistical software (version 

25.0; SPSS Inc., Chicago, IL, USA). The demographic and 

disease-related characteristics of the participants were analyzed 

using descriptive statistics. Pearson’s correlation analysis was 

performed to analyze the relationships among self-efficacy, family 

support, and cognitive function; p-values less than.05 were 

considered statistically significant. The mediation analysis was 

conducted using the procedures described by Baron and Kenny 

(1986). Hierarchical regression was used to test the mediating 

effect of family support on the relationship between self-efficacy 

and cognitive function. The statistical significance of the mediating 

effect was analyzed using the Sobel test. All statistical results were 

considered statistically significant at p<0.05. 

3. Results 

3.1. Sociodemographic and Stroke-related Characteristics 

of Participants 

The sociodemographic and stroke-related characteristics of 

the study population are shown in Table 1. There were more 

males (n=184, 54.28%) than females (n=2, 2.4%). The most 

common age group comprised participants in their 60s (n=161, 

47.49%), followed by those in their 50s (n=112, 33.04%), 40s 

(n=45, 13.27%), and 30s (n=21, 6.2%). The highest education 

level of the participants was that of high school graduate 

(n=153, 45.14%). or 46.49%). Most participants (n=216, 

74.04%) were married, and 93.51% (n=317) lived with their 

families. The most common caregiver of the participants was 

the spouse (n=234, 69.03%). The participants in this study 

were relatively more religious (n=187 or 55.16%) and 

employed (n=211 or 5%). Most of the patients (n=204, 

60.18%) earned 2,000–4000 in monthly income. The 

diagnosis was hemorrhagic stroke in 118 (34.81%) patients 

and ischemic stroke in 221 (65.19%) patients. In terms of level 

of disability, the mean MRS score of the participants was 

2.12±1.03, indicating premorbid disability. In terms of 

neurological function, the participants’ mean NIHSS was 

7.21±4.84, indicating moderate stroke. 

Table 1. Sociodemographic and stroke-related characteristics of participants (N=339). 

Characteristics Categories n (%) M±�� 

Gender 
Male 184 (54.28)  

Female 155 (45.72)  

Age (year) 

  65.27±11.23 

30–39 21 (6.20)  

40–49 45 (13.27)  

50–59 112 (33.04)  

≥60 161 (47.49)  

Education level 

≤Elementary school 12 (3.54)  

Middle school 44 (12.97)  

High school 153 (45.14)  

≥College 130 (38.35)  

Religions 
Yes 187 (55.16)  

No 152 (44.84)  

Marital status 

Single 59 (17.40)  

Married 216 (63.72)  

Divorced/Widowed 64 (18.88)  

Living arrangement 
Alone 22 (6.49)  

With family 317 (93.51)  

Caregiver Spouse 234 (69.03)  

 Parent or children 61 (17.99)  

 Relatives 44 (12.98)  
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Characteristics Categories n (%) M±�� 

Monthly income ($, USD) <2,000 35 (10.32)  

 2,000–4,000 204 (60.18)  

 >4,000 100 (29.50)  

Employment status 
Employed 211 (62.24)  

Unemployed 128 (37.76)  

Lesion type 
Ischemic infarction 221 (65.19)  

Hemorrhagic stroke 118 (34.81)  

Level of disability MRS  2.12±1.03 

Neurological function NIHSS  7.21±4.84 

 

3.2. Descriptions of Self-efficacy, Family Support, and 

Cognitive Function 

The descriptions of self-efficacy, family support, and 

cognitive function are presented in Table 2. The mean of the 

participants’ self-efficacy scores was 62.81±9.88, and that of 

the family support scores was 2.77±0.55. The mean cognitive 

function score was 21.22±1.34, indicating mild cognitive 

impairment. 

Table 2. Descriptions of Self-efficacy, Family Support, and Cognitive Function. 

Variables M±�� Range Max Min 

Self-efficacy 62.81±9.88 15~75 76.6 35.4 

Family support 2.77±0.55 1~4 3.59 1.86 

Cognitive function† 21.22±1.34 0~30 22.41±2.67 18.68±1.56 

 

3.3. Relationship Among Self-efficacy, Family Support, and 

Cognitive Function 

The relationships between the independent and mediator 

variables are listed in Table 3. Self-efficacy was positively 

correlated with family support (r=.341, p<.001) and cognitive 

function (r=.467, p<.05). Family support was significantly 

correlated with cognitive function (r=.356, p<.05). 

Table 3. Relationship among Self-efficacy, Family Support, and Cognitive Function. 

Variables Self-efficacy Family support Cognitive function 

Self-efficacy 1.00   

Family support .341 (<.001) 1.00  

Cognitive function† .467 (<.05) .356 (<.05) 1.00 

 

3.4. Mediating Effect of Family Support on the 

Relationship Between Self-efficacy and Cognitive 

Function 

Mediating effect of family support on the relationship 

between self-efficacy and cognitive function are presented in 

Table 4 and Figure 1. This study applied Baron and Kenny’s 

methods to identify family support as having a mediating 

effect on the relationship between self-efficacy and cognitive 

function. After confirming the linear relationship between 

variables and confirming that there was no multicollinearity, 

a hierarchical regression analysis was performed. The 

analysis of the four steps in the process was as follows: first, 

self-efficacy, an independent variable, had a statistically 

significant correlation with cognitive function, the dependent 

variable (β=.59, p=.021); second, self-efficacy had a 

statistically significant correlation with family support, a 

mediating variable (β=.31, p<.001); third, the effect of family 

support on cognitive function was also shown to be 

significant (β=.30, p=.018), and the regression results of 

setting self-efficacy and family support as predictors and 

cognitive function as dependent variables were shown to be 

significant predictors of cognitive function in both 

self-efficacy (β=.22, p=.007) and family support (β=.22, 

p<.001). At this step, it was confirmed that the influence on 

the cognitive function of self-efficacy, an independent 

variable, decreased compared to step 1. According to Baron 

and Kenny (1986), if the independent variable influence in 

the final step decreases from the first step and continues to be 

significant, there is a partial mediating effect. To verify the 

statistical significance of the mediating effect of family 

support, Sobel tests were conducted, and family support had 

a significant partial mediating effect on the effect of 

self-efficacy on cognitive function (Z=4.67, p<.001). 

Table 4. Mediating Effect of Family Support on the Relationship between Self-efficacy and Cognitive Function. 

Step Path B SE β R2 p 

Step1 Self-efficacy →Cognitive function 0.66 0.14 .59 28 .021 

Step2 Self-efficacy → Family support 0.31 0.15 .31 31 <.001 

Step3 Family support → Cognitive function 0.29 0.01 .30 38 .018 

Step4 
Self-efficacy 

Family support 
→ Cognitive function 

0.21 0.15 .22 
.22 

.007 

0.22 0.06 .26 <.001 
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Figure 1. Mediating effect of family support in the relationship between self-efficacy and cognitive function. 

4. Discussion 

It is estimated that approximately 50–75% of patients 

with acute stroke experience cognitive impairment, and 

patients with cognitive impairment often have difficulty 

performing their daily activities [5]. Cognitive dysfunction 

is an important predictor of the recovery of function in 

stroke patients, and cognitive dysfunction is likely to 

recover if there are appropriate interventions, as brain 

function recovers the most within three months, during the 

relatively early stages of the onset [16]. Therefore, early 

detection of and intervention in factors affecting cognitive 

function in stroke patients can effectively manage the 

disease. Stroke is a disease that requires long-term care to 

manage and prevent the recurrence of after-effect disorders, 

including cognitive impairment [2, 5]. Voluntary and 

continuous patient efforts to adopt health promotion 

activities and lifestyles are very important. Self-efficacy is 

an important factor for improving stroke patients’ quality of 

life, continuous treatment, and implementation. Previous 

studies have shown its relation to an increase in patients’ 

self-care and health promotion performance [17]. In this 

study, the correlation between self-efficacy and cognitive 

function in patients with acute stroke was significantly high. 

Self-efficacy motivates the acceptance of altered functional 

changes, increases medication adherence, and actively 

participates in rehabilitation in stroke patients. 

Self-efficacy has also been observed to be an important 

factor in restoring cognitive function in stroke patients, 

which is ultimately important in health-promoting activities 

for cognitive recovery. 

Types of social support are classified as family, friends, and 

communities. These are important support systems for 

diseases that require long-term treatment and care, such as 

stroke. This support reduces emotional distress in stroke 

patients and allows them to positively embrace trauma 

experiences and implications [10, 15, 18]. For stroke patients 

with limited performance in their daily lives, families, as an 

important resource that most directly provides help after 

discharge, stimulate patients’ rehabilitation motivation for 

disease relief and recovery [19, 20]. In this study, family 

support and cognitive function in acute stroke patients were 

significantly correlated, which can be interpreted to mean that 

family support can enhance the recovery of a patient from both 

physical dysfunction and cognitive dysfunction based on the 

belief and trust gained from those around him. Therefore, the 

development of an integrated and multidimensional 

intervention program for cognitive recovery in acute stroke 

patients will need to include the role of the family, which is an 

external factor, in addition to the patient’s internal 

characteristics. In this study, family support in patients with 

acute stroke had a partial mediating effect on the effect of 

self-efficacy on cognitive function. This result means that 

even if there is not a direct intervention using only the 

patient’s self-efficacy, their recovery of cognitive function can 

be assisted by family support. Several prior studies have 

shown that family support helps in the practice of health 

behaviors by reducing uncertainty about the disease and 

strengthening rehabilitation motivation in patients with acute 

stroke. Therefore, to provide a multidirectional approach to 

restoring cognitive function in patients with acute stroke, it is 

necessary to develop interventions related to family support 

that can increase self-efficacy and the internal will of patients. 

The specificity of this study is that it verified the relationship 

between self-efficacy and cognitive function in patients with 

acute stroke, which has not been well addressed in existing 

studies, and derived the influence of family support from these 

relationships. It is also meaningful in that it presents practical 

implications for family support utilization as a variety of 

factors to help patients with acute stroke recover cognitive 

function. 

5. Conclusions 

This study confirmed the partially mediated effect of family 

support on the relationship between self-efficacy and 

cognitive function in patients with acute stroke. Therefore, 

self-efficacy, an internal characteristic of the patient, should 

be identified to restore cognitive function in patients with 

acute stroke, Moreover, applying mediation that can increase 

family support by the primary caregiver could help patients 

with acute stroke. 

Findings 
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