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Purpose: Long-term self-control becomes necessary for older adult patients 
with hypertension to sustain their blood pressure levels and postpone disease 
progression. Over extended periods, such self-control capacity among 
patients experiences gradual depletion, which leads to self-regulatory fatigue. 
Nevertheless, the connection linking disease perception, self-efficacy, coping 
style, and self-regulatory fatigue remains unexplored in existing studies. The 
present study sought to examine how disease perception, self-efficacy, and 
coping style relate to self-regulatory fatigue among older adult patients with 
hypertension.
Methods: Convenience sampling method enabled the recruitment of 416 older 
adult patients with hypertension from the First Affiliated Hospital of Jinzhou 
Medical University, Liaoning Province, for this cross-sectional survey. Multiple 
instruments served as measurement tools, including the general demographic 
questionnaire, brief illness perception questionnaire, general self-efficacy 
scale, medical coping modes questionnaire, and self-regulatory fatigue scale. 
Amos23.0 software facilitated the analysis of the mediation effect.
Results: Self-regulatory fatigue receives direct positive influence from disease 
perception, avoidance, and acceptance-resignation, whereas self-efficacy and 
confrontation exert direct negative influence upon it. The impact of illness 
perception on self-regulatory fatigue operates via chain mediating pathways 
involving self-efficacy, confrontation, avoidance, and acceptance-resignation.
Conclusion: The older adult patients with hypertension had higher self-
regulatory fatigue level. Positive correlations emerged between self-regulatory 
fatigue and disease perception, avoidance, as well as acceptance-resignation; 
diminishing patients’ negative emotions toward disease alongside enhancing 
their treatment confidence contributes to lowering patients’ self-regulatory 
fatigue.
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1 Introduction

The main risk factor for cerebrovascular diseases is hypertension. 
As age increases, the incidence of hypertension continues to rise. 
Research showed that among Chinese older adults over 65 years old, 
the prevalence of hypertension is as high as 66.9%, seriously 
threatening the health and life of the older adult patients (1, 2). Studies 
have shown that aging causes several physiological changes, such as 
increased pulse stiffness and expanded pulse pressure, which impact 
blood pressure and lead to related complications (3). Even though 
self-management helps control blood pressure and prevent 
complications, older Chinese adults with hypertension show poor self-
management skills, particularly when it comes to managing their 
exercise (4). This also showed that the ability to exercise self-control 
was relatively reduced in older adults with hypertension. Baumeister 
et al. (5) developed the idea of ego-depletion, also known as self-
regulatory fatigue, based on the self-control resource theory. 
According to his theory, ego-depletion was the exhaustion of limited 
mental resources brought on by personal self-control behaviors, which 
could result in a range of behavioral, emotional, and cognitive issues 
(5). Some researchers highlighted that self-regulatory fatigue was a 
chronic fatigue state that developed after excessive self-control 
resource use, a type of psychological resource drain that occurs when 
patients deal with illness-related issues for extended periods of time 
and from which patients struggle to recover (6). Previous research has 
demonstrated that the majority of patients with chronic illnesses 
experience self-regulatory fatigue as a common psychological 
phenomenon. The patients’ self-control resources were quickly 
depleted as they endured significant physical and psychological strain 
while managing their emotions and enduring the discomfort of 
physical illness (7). Therefore, it becomes crucial to recognize and 
treat self-regulatory fatigue in older adult hypertension patients in 
order to reduce psychological burden and improve treatment results.

A person’s perspective on a disease, including patient 
experiences, ideas, and beliefs about it, is referred to as their illness 
perception. Patients who describe their current state of illness 
more negatively score higher (8). Related research has shown that 
disease cognition is a key factor in behavior guidance in disease 
management, and that patients may experience health behavior 
disturbances as a result of incorrect disease cognition (9). 
According to some researchers, patients easily experienced 
negative disease experiences while undergoing treatment, which 
led to erroneous disease perceptions, which in turn caused negative 
emotional states and impaired behavioral control (10). Therefore, 
while developing strategies to improve patients’ self-regulatory 
capacity and reduce their self-regulatory fatigue, nursing staff 
should expeditiously facilitate accurate disease knowledge 
dissemination and alleviate negative disease-related emotions.

Self-efficacy is a person’s belief in their own ability to complete a task 
(11). Yu et al. (12) found that self-efficacy increases one’s capacity for 
self-control, which in turn promotes physical activity. Therefore, patients 
with higher levels of self-efficacy also have a comparatively stronger 
capacity for self-control, and their self-regulatory fatigue intensity 
decreases as they use comparatively fewer psychological resources to deal 
with disease-related challenges. The most noticeable symptom among 
cancer patients, according to Kurt and Altan (13), is fatigue, which gets 
less severe as patient self-efficacy increases. This implies that increasing 
self-efficacy may help patients feel less fatigued from adaptation.

One essential psychological tool that helps people deal with stress is 
their coping style. It plays an important role between the stressor and 
the stress response in stressful situations (14). According to earlier 
research, patients can attain a perception of disease control by using 
healthy coping strategies that help them manage their emotions as well 
as difficulties and dangers (15). Patients who use constructive coping 
strategies experience less psychological strain, use fewer psychological 
resources, and experience less fatigue (16). Coping strategies influence 
self-control and health outcomes, according to researchers; people who 
use avoidant coping tend to have poor self-control (17). Therefore, self-
regulatory fatigue intensity often increases when patients use negative 
coping strategies like avoidance and acceptance-resignation. This proved 
that self-regulatory fatigue was significantly influenced by coping style.

The self-regulatory model was put forth by scholar Leventhal et al. 
(18). When faced with disease threats, this model accurately depicts the 
ongoing self-regulatory process patients engage in to preserve their 
health and reduce the negative effects of their illness. According to the 
model, people’s coping mechanisms when confronted with health risks 
depend on how they perceive the threat and their personal beliefs. They 
also assess the strategies and behaviors they have adopted, and based 
on the results of their evaluations, they adjust their disease cognition 
and coping mechanisms (19). In this study, having hypertension was 
considered a health threat faced by individuals. The illness perception, 
coping strategies, and self-evaluations experienced by patients 
constitute their self-regulation processes in response to the threat posed 
by hypertension. Specifically, illness perception were defined as patients’ 
perceptions of hypertension, beliefs about the disease treatment 
process, and beliefs about managing the disease themselves; coping is 
defined as the ways in which patients respond to the disease; and self-
evaluation was defined as the emotional outcomes (self-regulatory 
fatigue) produced by patients during the self-regulatory process.

Within the present study, the self-regulatory model served as the 
theoretical foundation for variable hypotheses. Disease perception, 
self-efficacy, and coping style were regarded as potential factors 
influencing self-regulatory fatigue for constructing a structural 
equation model, with the assumption that illness perception could 
influence self-regulatory fatigue via chain mediation involving self-
efficacy and coping style. By verifying the above hypotheses, further 
analyze the pathways of various influencing factors to provide a 
theoretical basis for formulating corresponding intervention 
measures. This study combined the self-regulatory model, focusing on 
self-regulatory fatigue in older adults patients with hypertension and 
exploring its related mechanisms, addressing the shortcomings of 
previous research in terms of theoretical mechanisms.

2 Materials and methods

2.1 Design and participants

The Institutional Review Board of the Jinzhou Medical University 
granted approval for the present study (number: JZMULL2023047). Data 
collection spanned November 2023 through March 2024, with ethical 
committee approval secured in September 2023. The present study 
adopted a cross-sectional design, and written strictly in accordance with 
the STROBE guidelines for cross-sectional studies, ensuring a certain 
level of comprehensiveness and accuracy. This study used a convenience 
sampling method to select research subjects. The researchers personally 
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contacted the heads of the Cardiology and Geriatrics departments at the 
First Affiliated Hospital of Jinzhou Medical University, and after 
obtaining their consent, formed a research team to collect the data. All 
participants had a hypertension diagnosis issued by a clinical physician, 
and the data collection was conducted after the patients had completed 
treatment and their condition was stable. Subject enrollment 
requirements comprised: (1) According to the hypertension diagnostic 
criteria proposed in the 2024 Chinese guidelines for the management of 
hypertension (20): individuals with a systolic blood pressure ≥140 mmHg 
or a diastolic blood pressure ≥90 mmHg who are not using 
antihypertensive drugs. (2) Participants whose age reached 60 years or 
beyond. (3) Participants possessing consciousness and normal 
communication capability. (4) Participants capable of providing informed 
consent and willing to engage in the study voluntarily. Exclusion 
parameters encompassed: (1) Participants experiencing hypertension 
accompanied by severe cardiovascular, brain, liver, or kidney dysfunction. 
(2) Patients carrying diagnoses of mental illness and cognitive impairment.

Following Kendall multivariate analysis sample size specifications, 
influencing factor studies necessitate sample sizes representing 
minimally 5–10 times variable quantity (21). The present study 
incorporated 16 variables total and accounted for 20% attrition, 
yielding required sample sizes spanning 96–192 cases. Furthermore, 
structural equation model construction demands sample sizes 
reaching minimally 200 cases (22). To strengthen research subject 
representativeness and guarantee result reliability, 416 cases ultimately 
comprised the sample size for the present study.

2.2 General demographic questionnaire

Through group discussion and Literature review, researchers 
established that general demographic data content primarily 
encompassed nine elements: age, gender, education level, occupation, 
marital status, per capita monthly income of the family, number of 
years of hypertension, number of comorbidities, and chronic pain.

2.3 Self-regulatory fatigue scale (SRF-S)

Nes et al. (6) originally developed this scale, with Wang et al. (23) 
completing its Chinese translation. The Chinese version encompassed 
16 items across 3 dimensions. Specifically, cognitive control comprised 
6 items, emotional control contained 5 items, and behavior control 
incorporated 5 items. Employing Likert 5-level scoring methodology, 
scores ranged from 1 to 5 spanning strongly disagree to strongly agree, 
wherein items 1, 2, 5, 9, and 14 required reverse scoring, yielding total 
scores between 16 and 80. Elevated scores signified intensified self-
regulated fatigue levels among patients. The present study obtained a 
Cronbach’s α coefficient of 0.96 for the total scale.

2.4 Brief illness perception questionnaire 
(BIPQ)

Broadbent et al. (24) originally developed this questionnaire. Mei et 
al. (25) adapted it for China and confirmed the Chinese version’s 
reliability and validity among female breast cancer patients. This 
questionnaire primarily evaluated patients’ negative emotions toward 

disease, encompassing disease cognition, emotion, and disease 
understanding through 9 items spanning 3 dimensions. An 11-level 
scoring methodology (0–10) characterized this questionnaire, generating 
total scores ranging 0–80. Elevated scores reflected intensified negative 
emotional responses toward disease among patients. The present study 
yielded a Cronbach’s α coefficient of 0.87 for this questionnaire.

2.5 General self-efficacy scale (GSES)

Schwarzer et al. (26) originally developed this scale. Wang et al. 
(27) completed its Chinese translation. This single-dimension scale 
incorporated 10 items. Likert 4-level scoring methodology assigned 
scores spanning 1–4 points from completely incorrect to completely 
correct. Total scale scores ranged 10–40. Elevated scores indicated 
heightened individual self-efficacy. The present study obtained a 
Cronbach’s α coefficient of 0.87 for this scale.

2.6 Medical coping modes questionnaire 
(MCMQ)

Feifel et al. (28) originally developed this questionnaire. Shen and 
Jiang (29) completed its Chinese translation. This questionnaire 
incorporated 20 items across three dimensions: confronting, avoidance, 
and acceptance-resignation. Likert 4-level scoring methodology was 
employed. The confronting dimension generated total scores of 18–32, 
the avoidance dimension yielded total scores of 7–28, and the 
acceptance-resignation dimension produced scores of 5–20. The 
present study obtained Cronbach’s α coefficients of 0.94, 0.85, and 0.81 
for confronting, avoidance, and acceptance-resignation, respectively.

2.7 Ethical considerations and data 
collection

The Institutional Review Board of XX University granted approval 
for this study (number: JZMULL2023047), ensuring adherence to 
ethical principles outlined in the Helsinki Declaration. Between 
November 2023 and March 2024, the study was performed at the First 
Affiliated Hospital of Jinzhou Medical University. Clinical data 
gathering commenced upon securing approval from the geriatric 
Department director, cardiology department director, and head nurse. 
Data acquisition occurred exclusively when patients had achieved 
clinical stability following treatment completion. Prior to formal data 
gathering, investigators clarified the investigation’s objectives and 
importance to participants, guaranteeing their comprehension of 
study protocols and their voluntary enrollment. Throughout 
questionnaire distribution, investigators employed one-to-one 
delivery methods. Immediate on-site collection of all questionnaires 
was performed, incomplete sections were addressed instantly, and 
questionnaires lacking validity underwent screening and removal.

2.8 Data analysis

Descriptive statistical analysis utilized SPSS25.0 software. 
Measurement data presentation employed mean and standard 
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deviation, while counting data utilized frequency or component 
ratio. One-way ANOVA or t-test for single factors enabled 
comparison of demographic data’s impact on self-regulated fatigue. 
Pearson correlation analysis examined variable relationships. 
Multiple stepwise linear regression analysis identified factors 
influencing self-regulation fatigue. p < 0.05 is considered statistically 
significant. The variance inflation factor (VIF) was used to measure 
multicollinearity among independent variables in a multiple linear 
regression model. When VIF is less than 10, it is generally considered 
that there is no multicollinearity, indicating that the estimated 
regression coefficients of the model are relatively stable and the 
model is highly reliable. AMOS23.0 software facilitated structural 
equation model construction examining relationships among disease 
perception, self-efficacy, coping styles, and self-regulatory fatigue. 
Model fitting effectiveness and mediating effects underwent 
evaluation through Bootstrap methodology, with statistical 
significance established at p < 0.05. When the model fit indicators 
show that χ2/df is less than 3, RMSE is less than 0.05, and CFI, TLI, 
and GFI are greater than 0.90, it indicates that the model has a 
good fit.

3 Results

3.1 Demographic characteristics

The results of the descriptive statistical analysis indicated that 
the research data follow a normal distribution. This study enrolled 
416 older adult patients with hypertension, averaging (70.97 ± 6.76) 
years of age, spanning 60–84 years, comprising 215 males (51.7%). 
Primary school education or lower characterized 32.5% of older 
adult hypertension patients, while 78.4% maintained married 
status. Findings indicated that advancing patient age correlated 
with increased self-regulatory fatigue severity, diminished 
educational attainment associated with heightened self-regulatory 
fatigue severity, extended hypertension duration corresponded to 
elevated self-regulatory fatigue severity, increased comorbidity 
numbers related to intensified self-regulatory fatigue, reduced per 
capita monthly household income linked to aggravated self-
regulatory fatigue, and chronic pain presence in patients associated 
with amplified self-regulatory fatigue severity. The remaining data 
are shown in Table 1.

3.2 Descriptive statistical analysis of 
self-regulatory fatigue, disease perception, 
self-efficacy, and medical coping style

Self-regulatory fatigue scored 55.36 ± 14.91 among older adult 
hypertension patients in this study, indicating a medium-high level. 
Cognitive control, emotional control, and behavioral control 
registered scores of 20.59 ± 5.78, 17.72 ± 4.76, and 17.05 ± 4.89, 
respectively. Illness perception totaled 52.83 ± 13.63, representing 
a medium-high level. Self-efficacy achieved a total score of 
25.46 ± 5.73, positioning at the middle level. Confrontation 
measured 13.02 ± 5.35, avoidance coping recorded 16.41 ± 4.57 and 
acceptance-resignation registered 12.05 ± 3.12. Detailed results are 
shown in Table 2.

3.3 Correlations between variables

Pearson correlation analysis revealed positive associations 
between self-regulatory fatigue and illness perception (r = 0.68, 
p < 0.001), negative associations with self-efficacy (r = −0.63, 
p < 0.001) and confrontation (r = −0.49, p < 0.001), alongside positive 
associations with avoidance (r = 0.49, p < 0.001) and acceptance-
resignation (r = 0.61, p < 0.001). Illness perception exhibited negative 
associations with self-efficacy (r = −0.40, p < 0.001) and confrontation 
(r = −0.32), while demonstrating positive associations with avoidance 
(r = 0.36, p < 0.001) and acceptance-resignation (r = 0.48, p < 0.001). 
Self-efficacy displayed positive associations with confronting coping 
(r = 0.34, p < 0.001), while showing negative associations with 
confrontation (r = −0.39, p < 0.001) and acceptance-resignation 
(r = −0.43, p < 0.001). The specific results are shown in Table 3.

3.4 Multiple linear regression analysis of 
influencing factors of self-regulated fatigue 
in older adult patients with hypertension

A multiple stepwise linear regression analysis identified self-
regulatory fatigue among older adult patients with hypertension as the 
outcome variable (Y). Independent variables (X) comprised: age, 
educational attainment, monthly per capita household income, 
duration of hypertension, comorbidity count, chronic pain, disease 
perception, self-efficacy, confrontation, avoidance, and acceptance-
resignation. The regression equation incorporated eight variables: 
illness perception, self-efficacy, acceptance-resignation, confrontation, 
educational attainment, comorbidity count, avoidance, and chronic 
pain (F = 148.39, p < 0.001). The R2 value attained 0.75, while adjusted 
R2 reached 0.74, explaining 74.0% of the total variation. A chain 
mediation pathway connected illness perception to self-regulatory 
fatigue through self-efficacy and coping style. The specific results are 
detailed in Table 4.

Within this study, illness perception operated as an independent 
variable, featuring three dimensions (illness cognition, emotion, and 
illness understanding) that served as latent variables. The mediating 
variables comprised confrontation, avoidance, and acceptance-
resignation. Self-regulatory fatigue constituted the dependent variable, 
with its three dimensions (cognitive control, emotional control, and 
behavioral control) functioning as latent variables. Construction of the 
structural equation model utilized Amos23.0 software (Figure 1).

The maximum likelihood method facilitated model fitting, 
yielding statistical significance across all path differences (p < 0.001). 
Model fitting indexes remained within acceptable parameters, 
warranting model acceptance (Table 5). Illness perception exerted 
direct positive predictive effects on self-regulatory fatigue (β = 0.42, 
p < 0.001). Self-efficacy displayed direct negative predictive effects on 
self-regulatory fatigue (β = −0.27, p < 0.001). Confrontation showed 
direct negative predictive effects on self-regulatory fatigue (β = −0.19, 
p < 0.001). Avoidance exhibited direct negative predictive effects on 
self-regulatory fatigue (β = 0.11, p < 0.001). Acceptance-resignation 
manifested direct negative predictive effects on self-regulatory fatigue 
(β = 0.18, p < 0.001). Self-efficacy operated as a partial mediator 
between illness perception and self-regulatory fatigue. Confrontation 
functioned as a partial mediator connecting illness perception to self-
regulatory fatigue; confrontation acted as a partial mediator linking 
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illness perception to self-regulatory fatigue. Acceptance-resignation 
served as a partial mediator between illness perception and self-
regulatory fatigue. Disease perception, confrontation, avoidance, and 

acceptance-resignation constituted chain mediators connecting illness 
perception to self-regulatory fatigue. The specific results are shown in 
Table 6.

TABLE 1  Influence of different social demography factors on self-regulatory fatigue in older adult patients with hypertension.

Variables N (%) Score
(x̄ ± s)

Statistical value P

Gender t = −1.16 0.240

 � Male 215 (51.7%) 54.54 ± 14.91

 � Female 201 (48.3%) 56.24 ± 14.88

Age F = 10.19 <0.001*

 � 60 ~ 69 197 (47.4%) 51.97 ± 15.51

 � 70 ~ 79 177 (42.5%) 58.20 ± 13.84

 � ≥80 42 (10.1%) 59.31 ± 13.06

Educational level F = 40.98 <0.001*

 � Primary and below 135 (32.5%) 59.72 ± 11.67

 � Junior high school 165 (39.6%) 58.15 ± 12.20

 � High school or technical secondary school 90 (21.6%) 50.76 ± 16.75

 � Bachelor degree or above 26 (6.3%) 31.00 ± 11.65

Pre-retirement occupation F = 2.15 0.093

 � Peasant 57 (13.7%) 58.14 ± 13.78

 � Individual business 118 (28.4%) 54.18 ± 16.09

 � Unit staff 229 (55.0%) 55.71 ± 14.52

 � Other occupations 12 (2.9%) 47.25 ± 12.86

Marital status F = 0.65 0.580

 � Married 326 (78.4%) 55.71 ± 14.87

 � Unmarried 2 (0.5%) 58.50 ± 13.44

 � Divorced 25 (6.0%) 51.52 ± 15.17

 � Widowed 63 (15.1%) 55.02 ± 15.15

Per capita monthly household income (yuan) F = 23.84 <0.001*

 � ≤1,000 10 (2.4%) 66.30 ± 8.67

 � 1001–3000 180 (43.3%) 58.20 ± 12.63

 � 3001–5000 178 (42.8%) 55.95 ± 14.61

 � >5,000 48 (11.5%) 40.27 ± 16.65

Years of hypertension (years) F = 23.86 <0.001*

 � <5 55 (13.2%) 42.33 ± 16.24

 � 5–10 128 (30.8%) 53.90 ± 15.58

 � 11–15 132 (31.7%) 58.68 ± 12.17

 � ≥16 101 (24.3%) 59.98 ± 12.04

Number of complications (kinds of) F = 35.99 <0.001*

 � None 130 (31.2%) 45.64 ± 16.26

 � 1 128 (30.8%) 57.46 ± 14.05

 � 2 136 (32.7%) 61.54 ± 9.44

 � ≥3 22 (5.3%) 62.41 ± 9.38

Chronic pain F = 8.07 <0.001*

 � Yes 157 (37.7%) 61.68 ± 9.34

 � No 259 (62.3%) 51.53 ± 16.30

*p < 0.005 indicates that the difference is statistically significant.
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4 Discussion

Within older adult patients with hypertension, the present study 
examined existing associations among disease perception, self-efficacy, 
coping style, and self-regulatory fatigue. Furthermore, self-efficacy and 
coping style were demonstrated to exert a chain mediating effect in the 
association from illness perception to self-regulatory fatigue.

4.1 Effect of demographic characteristics 
on self-regulation fatigue in older adult 
patients with hypertension

This study identified educational attainment, comorbidity count, 
and chronic pain as determinants of self-regulatory fatigue among older 
adult patients with hypertension. Higher levels of education were 
associated with lower levels of self-regulatory fatigue, which is consistent 
with what Gao et al. (30) found. Patients with higher levels of education 
exhibit greater empowerment and self-control, and as a result, self-
regulatory fatigue is reduced (31). Patients with higher comorbidity rates 
are under more psychological stress due to increased clinical symptoms 
and more physical challenges that need to be overcome, which leads to 
increased resource use and exhaustion during self-management (32). 
Patients with chronic pain in this study had comparatively high levels of 
self-regulatory fatigue. This is in line with what Haramaki et al. (33) 
found, which may be explained by the unpredictable and uncontrollable 
nature of pain, since patients are required to continuously develop 
negative pain expectations during this process, which results in 
significant psychological strain (34). To mitigate anxiety and depression 
resulting from chronic pain, patients devote greater energy to self-
regulatory, leading to elevated self-regulatory fatigue probability. 
Consequently, nursing staff in future practice ought to emphasize how 
educational attainment, comorbidity count, and chronic pain affect self-
regulatory fatigue among hypertensive older adults, and develop 
individualized intervention strategies based on patients’ general 
condition and disease characteristics. For patients with low literacy, it 
should gradually popularize disease-related knowledge to patients, 
supplemented by psychological counseling, so that patients can 

understand the important role of mental health in disease management 
and reduce their psychological fatigue. For patients with multiple 
comorbidities, it is necessary to start from the actual condition to 
alleviate the patient’s pain, and encourage patients with certain physical 
activity ability to exercise more to improve their physical fitness, 
communicate more with patients, reduce their fear of having multiple 
comorbidities, and enhance their confidence. Patients with chronic pain 
should be treated symptomatically to reduce their pain. In addition, the 
caregiver can also play some relaxing music for the patient to distract 
them and give them enough companionship and comfort.

4.2 Analysis of self-regulatory fatigue, 
disease perception, self-efficacy and 
coping style in older adult patients with 
hypertension

The present study’s outcomes revealed that self-regulatory fatigue 
levels among older adult patients with hypertension exceeded domestic 
normative values, positioning them at an elevated level (35). This 
signified that older patients with hypertension exhibit pronounced self-
regulatory fatigue, potentially attributable to diminished self-
management capacity stemming from prolonged hypertension 
duration, suboptimal blood pressure regulation outcomes, and 
extended medication periods, thereby generating psychological burden 
among patients and associating with self-regulatory fatigue (36). As a 
chronic illness, hypertension has a poor prognosis, low control rates, 
and many complications for older patients. In addition to physical pain, 
medical costs, the risk of complications, and inadequate family support 
have additional effects on the mental health of older adults with 
hypertension during the prolonged course of treatment (37, 38). Long-
term deterioration of the patient’s capacity for self-control and self-
regulatory of the negative effects of the disease results in self-regulatory 
fatigue. This highlighted the need for nursing staff to continuously 
monitor patients’ psychological exhaustion during clinical practice, 
promptly inform patients about the disease, show successful 
hypertension control cases, stress the importance of self-management, 
and help patients reduce their psychological burden.

TABLE 2  Scores of various scales in older adult patients with hypertension.

Variable Number of items (n) Range Mean ± SD (x̄ ± s) Mean ± SD (x̄ ± s) 
(each item)

Self-regulatory fatigue (total points) 16 16 ~ 80 55.36 ± 14.91 3.46 ± 0.93

Cognitive control 6 6 ~ 30 20.59 ± 5.78 3.43 ± 0.96

Emotional control 5 5 ~ 25 17.72 ± 4.76 3.54 ± 0.95

Behavior control 5 5 ~ 25 17.05 ± 4.89 3.41 ± 0.98

Disease perception 9 0 ~ 80 52.83 ± 13.63 6.60 ± 1.70

Disease cognition 5 0 ~ 50 33.30 ± 8.54 6.66 ± 1.71

Emotion 2 0 ~ 20 12.90 ± 4.17 6.45 ± 2.09

Disease understanding 1 0 ~ 10 6.63 ± 2.48 6.63 ± 2.48

Self-efficacy 10 10 ~ 40 25.46 ± 5.73 2.55 ± 0.57

confrontation 8 8 ~ 32 13.02 ± 5.35 1.63 ± 0.67

avoidance 7 7 ~ 28 16.41 ± 4.57 2.34 ± 0.65

Acceptance resignation 5 5 ~ 20 12.05 ± 3.12 2.41 ± 0.62

The values of all scales follow a normal distribution.
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TABLE 3  Correlation between self-regulatory fatigue and illness perception, self-efficacy, and coping style in older adult patients with hypertension.

Self-regulatory 
fatigue

Disease 
perception

Self-efficacy Confrontation Avoidance Acceptance- 
resignation

Self-regulatory fatigue 1.00

Disease perception 0.68** 1.00

Self-efficacy −0.63** −0.40** 1.00

Confrontation −0.49** −0.32** 0.34** 1.00

Avoidance 0.49** 0.36** −0.39** −0.16* 1.00

Acceptance-resignation 0.61** 0.48** −0.43** −0.26** 0.41* 1.00

** means P < 0.001, * means P < 0.05.

TABLE 4  Multiple linear regression analysis of self-regulated fatigue in older adult patients with hypertension.

Argument B-value Standard error Beta t-value P-value Tolerance VIF

Constant 45.86 4.08 – 11.23 <0.001 – –

Disease perception 0.33 0.03 0.30 9.77 <0.001 0.64 1.56

Self-efficacy −0.63 0.08 −0.24 −7.85 <0.001 0.65 1.52

Acceptance-resignation 0.94 0.14 0.19 6.35 <0.001 0.65 1.53

Confrontation −0.50 0.07 −0.18 −6.54 <0.001 0.81 1.22

Avoidance 0.39 0.09 0.12 4.19 <0.001 0.75 1.32

Education level −1.87 0.45 −0.11 −4.14 <0.001 0.85 1.16

Number of 

complications
1.63 0.44 0.10 3.64 <0.001 0.82 1.21

Chronic pain −1.88 0.82 −0.06 2.28 <0.001 0.87 1.14

R2 = 0.75, adjusted R2 = 0.74, F = 148.39, P < 0.001.

FIGURE 1

Final model path and standardized regression coefficients.
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TABLE 6  Direct effect, indirect and total effect of variables (standardized).

Effect Path β Effect size (n %) 95%CI

Direct effect Disease perception → Self-regulatory fatigue 0.42 55.82 0.35 ~ 0.49

Indirect effect Disease perception → self-efficacy → Self-regulatory fatigue 0.30 39.95 0.22 ~ 0.40

Disease perception → confrontation → Self-regulatory fatigue 0.12 16.40 0.06 ~ 0.20

Disease perception → avoidance → Self-regulatory fatigue 0.08 10.85 0.03 ~ 0.14

Disease perception → acceptance-resignation→ Self-regulatory fatigue 0.20 26.85 0.13 ~ 0.29

Disease perception → self-efficacy → confrontation → Self-regulatory fatigue 0.05 6.61 0.02 ~ 0.08

Disease perception → self-efficacy → avoidance → Self-regulatory fatigue 0.03 4.50 0.01 ~ 0.06

Disease perception → self-efficacy → acceptance-resignation → Self-regulatory fatigue 0.05 6.88 0.02 ~ 0.08

Total effect – 0.75 – 0.70 ~ 0.80

The total effect illustrates the overall impact of each independent variable on the dependent variable.

Within the present study, illness perception scores among older 
adults with hypertension reached higher levels, surpassing those from 
Alfian et al.’s (39) survey examining illness perception among older 
adults with hypertension. This implied that older adults with 
hypertension possess elevated negative disease emotions. This may 
correlate with the fact that the present study examined hospitalized 
older hypertensive patients, the majority experiencing multiple 
diseases and lacking capability to adequately judge and evaluate their 
disease status (40). Additionally, older adults undergo aging effects, 
memory deterioration, and progressive degradation across various 
bodily functions, resulting in their incapacity to comprehensively 
grasp disease mechanisms, absence of pertinent disease knowledge 
experience, and tendency toward elevated negative emotions 
concerning current disease situations (41, 42). Consequently, nursing 
staff should intensify psychological counseling for older hypertension 
patients throughout clinical work, and transform their fixed mindsets 
and erroneous disease cognition.

Within the present study, self-efficacy among middle-aged and older 
adults with hypertension remained at moderate levels, aligning with Lu 
et al.’s (43) outcomes. A negative correlation existed between self-efficacy 
and self-regulatory fatigue among older adults with hypertension 
(p < 0.001), demonstrating that elevated patient self-efficacy corresponds 
with reduced self-regulatory fatigue degrees, concordant with prior study 
results (44). This comprehensively reflected individual belief ’s vital 
function throughout disease management processes, which effectively 
diminishes patients’ psychological resource consumption and reduces 
patients’ self-regulatory fatigue. Accordingly, nursing staff should 
strengthen hypertensive patients’ belief against disease, validate their 
personal capabilities, and facilitate patients in establishing confidence for 
overcoming disease.

The present study identified confrontation as a protective element 
of self-regulatory fatigue, while avoidance and acceptance-resignation 
represented risk elements of self-regulatory fatigue. Within the present 
study, middle-aged and older adults with hypertension demonstrated 
greater inclination toward avoidant coping styles. This suggested that 

medical staff should promote patients adopting constructive 
approaches for addressing disease, and fulfill constructive functions 
in self-regulatory fatigue protection.

4.3 Self-regulatory of the relationship 
between fatigue, disease perception, 
self-efficacy, and coping style

In contrast to self-efficacy and confrontation, which showed 
inverse relationships with self-regulatory fatigue, this study found 
positive associations between self-regulatory fatigue and disease 
perception, avoidance, and acceptance-resignation. This showed that 
patients’ increased negative emotional reactions to their perception of 
the disease are correlated with elevated levels of self-regulatory fatigue. 
Therefore, scientific disease knowledge should be applied throughout 
nursing practice to help patients reduce negative emotional states and 
negative disease perceptions. Concurrently, it is critical to acknowledge 
the critical role that self-belief plays in managing illness, boost patient 
confidence in the course of treatment, and support the development of 
patients’ self-regulatory skills in order to reduce self-regulatory fatigue. 
While avoidance and acceptance-resignation styles weaken patients’ 
ability to exercise self-control, resulting in self-regulatory fatigue when 
managing the negative effects of various diseases, constructive coping 
strategies help patients feel less depressed (45). Nursing staff should 
therefore create focused intervention plans based on the ways that self-
efficacy, coping style, and illness emotion affect self-regulatory fatigue.

4.4 The role of self-efficacy and coping style 
in the chain mediation between illness 
perception and self-regulatory fatigue

Mediating effect outcomes revealed that illness perception 
exerted not only direct positive influence upon self-regulatory 

TABLE 5  Model fitting index of self-regulatory fatigue in older adult patients with hypertension.

x2 df X2/df RMSEA GFI AGFI CFI NFI

Model index 63.31 27 2.34 0.05 0.97 0.94 0.98 0.97

References index <3 <0.08 >0.90 >0.90 >0.90 >0.90

All fitting indicators are within the reference range.
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fatigue, but also impacted self-regulatory fatigue via chain mediating 
pathways involving self-efficacy coupled with confrontation, self-
efficacy paired with avoidance, and self-efficacy combined with 
acceptance-resignation. This potentially stems from disease 
perception’s adverse impact on self-efficacy. Elevated negative 
emotional responses toward disease among patients diminish their 
treatment belief, prompting them to select avoidance or submission 
toward disease, consequently elevating self-regulatory fatigue (16). 
This is consistent with the concept proposed in the self-regulatory 
fatigue model: when individuals perceive a threat to their health or 
illness, they first conduct self-assessment and then adopt different 
coping strategies, ultimately leading to fatigue in an endless cycle. 
Furthermore, illness perception demonstrated adverse effects on 
confrontation alongside positive effects on avoidance and acceptance-
resignation. This potentially originates from patients’ reluctance to 
address disease-related challenges when perceiving negative 
emotions generated by disease, leading them to opt for avoidance or 
surrender. Under these circumstances, patient self-regulatory 
capacity declines, triggering fatigue. The present study’s outcomes 
additionally validate the self-regulatory model’s conceptual 
framework. Thus, throughout clinical work, while monitoring disease 
perception’s direct influence on self-regulatory fatigue, clarifying self-
efficacy and coping style impacts on patients’ self-regulatory 
conditions becomes equally necessary.

5 Conclusion

Self-regulation fatigue receives direct positive influence from 
illness perception. Self-regulatory fatigue is additionally affected 
by illness perception through chain mediating pathways involving 
self-efficacy combined with confrontation, self-efficacy combined 
with avoidance, and self-efficacy combined with acceptance-
resignation. Self-regulatory fatigue concepts were first introduced 
to older adult patients with hypertension in the present study, 
providing theoretical foundations for nursing staff in developing 
intervention strategies. In future nursing practice, nursing staff 
ought to fully utilize self-efficacy’s protective influence on self-
regulatory fatigue, encourage patients to actively confront their 
disease, strengthen psychological, emotional, and cognitive 
interventions for patients, timely modify self-regulatory fatigue 
status in hypertension patients, consequently improve patients’ 
disease self-management capability, and more effectively promote 
disease treatment progression for hypertension patients.

5.1 Limitations

As this study was performed in merely one hospital ranked among 
the top three facilities within a single Chinese city, broader 
applicability of findings necessitates additional verification. 
Subsequent studies should expand the sample size and scope of study 
populations, incorporating older adults individuals with hypertension 
from community settings to perform multi-center cross-sectional 
investigations. Additionally, employing a longitudinal study will 
address the inherent limitations of the cross-sectional study approach. 
The scales used in this study were self-assessment tools, which may 
lead to certain biases in the research results. Based on the existing 

study findings, there may be unmeasured influencing factors in this 
study. In future research, more literature findings should be considered 
when selecting the influencing factors to be included in the study.
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