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Purpose: Hypertension constitutes a significant global health issue, requiring active patient participation 
in self-management and health-related behaviors. Patient activation is defined as the knowledge, skills, 
and confidence in the management of their health. Prior studies have primarily employed total-score methods, potentially overlooking 
the variability in patient engagement. This study employs Latent Profile Analysis (LPA) to identify distinct patient activation profiles 
and investigate key predictors influencing activation levels in individuals with hypertension.
Patients and Methods: A convenience sampling method was employed to select 301 patients with essential hypertension from an 
outpatient clinic in a tertiary care hospital located in Shanghai for a cross-sectional study. A general demographic questionnaire, the 
Patient Activation Measure (PAM), the General Self-Efficacy Scale (GSES), the Health Literacy Scale for patients with chronic 
diseases (HLSCP), and the Hypertension Adherence Scale (TASHP) were utilized. Latent profile analysis was employed to investigate 
the latent profiles of patient activation, while univariate analysis and binomial logistic regression were used to identify significant 
predictors of patient activation types, based on factors found significant in univariate analysis.
Results: The research revealed two distinct latent profiles of patient activation in individuals with essential hypertension: High 
Cognition-Proactive Action Type (33.9%) and Passive Cognition-Low Skills Type (66.1%). The logistic regression analysis indicated 
that monthly income (OR=1.725, p<0.05), self-efficacy (OR=1.162, p<0.01), and health literacy (OR=1.027, p<0.05) are significant 
predictors of patient activation.
Conclusion: Patients with essential hypertension exhibit diverse activation levels, with a majority (66.1%) demonstrating low skills 
and passive cognition, indicating the need for targeted interventions. Increased income, health literacy and self-efficacy facilitate 
activation. Interventions must improve self-efficacy and refine health education to enhance patient engagement and self-management.
Keywords: essential hypertension, patient activation, patient participation, latent profile analysis, health literacy, self-efficacy

Introduction
Essential hypertension has emerged as one of the chronic non-communicable diseases with the greatest global disease 
burden.1 The incidence of essential hypertension is rising every year, and the morbidity and mortality rates associated 
with cardiovascular and cerebrovascular illnesses are persistently escalating.2 Effective control of blood pressure is 
essential for reducing the risk of cardiovascular disease. However, clinical interventions alone are insufficient; long-term 
management requires active patient engagement in health-related behaviors. In this context, the concept of patient 
activation becomes particularly relevant.3

Patient activation refers to the knowledge, skills, and confidence individuals possess to take charge of their health and 
health care.4 It plays a key role in promoting self-care and health-related behaviors, especially among patients with 
chronic conditions such as hypertension.5 Enhancing patient activation is essential for achieving improved blood pressure 
control and increasing treatment adherence.6 Patients with higher activation are more likely to actively monitor their 
blood pressure, adhere to medication regimens, and modify their diet and exercise habits, resulting in significantly 
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improved treatment adherence.7 Simultaneously, individuals exhibit an increased willingness to engage with their 
physicians regarding their needs during consultations, obtain tailored health recommendations, and effectively execute 
treatment strategies, thereby fostering healthier lifestyles and enhancing health outcome.8–10 These factors are crucial for 
attaining blood pressure regulation in individuals with essential hypertension,11,12 The transition from passive patient 
care to active patient involvement in health management significantly influences health outcomes and the quality of 
care.13 The Quadruple Aim encompasses the enhancement of population health, cost-effectiveness of the healthcare 
system, patient experience, and job satisfaction of healthcare professionals, which can be realized through the promotion 
of patient activation.14–17

Although patient activation is recognized as a key driver of self-management in chronic disease care, studies 
consistently report that many individuals with hypertension exhibit low activation levels.18 This discrepancy underscores 
the importance of identifying context-specific determinants that influence activation. Previous studies have primarily 
employed the total-score method of questionnaires, representing a variable-centered approach that may overlook inter- 
individual variability.12,19 Latent Profile Analysis (LPA) is a person-centered statistical approach used to uncover latent 
subgroups within a population based on similar response patterns. Unlike total-score methods, LPA captures unobserved 
heterogeneity and facilitates the development of profile-specific interventions.20 This study applied LPA to identify 
distinct activation profiles and examine their associated demographic and contextual determinants. The social-ecological 
model posits that health behaviors arise from a confluence of multilevel factors.21 This study categorizes the factors 
influencing patient activation into three groups, namely demographic factors, disease-related factors, and psychosocial 
factors. The objective of this study was to delineate the current status of activation in patients with essential hypertension 
and to utilize LPA for identifying subgroups of patients exhibiting activation along with their influencing factors.

Methods
Study Design and Participants
This study chose outpatients with essential hypertension from a tertiary care hospital in Shanghai between October and 
December 2024, using a convenience sampling method. Participants completed paper-based questionnaires on-site, with 
trained research staff available to provide clarification when needed. Data collection and quality assurance procedures are 
detailed in the subsequent section. Inclusion criteria: (a) age ≥18 years; (b) physician-confirmed diagnosis of essential 
hypertension according to the 2023 International Society of Hypertension Global Hypertension Practice (ISH) 
Guidelines,22 defined as: office blood pressure (BP) ≥140/90mmHg (or home BP ≥135/85mmHg) without anti 
hypertensive treatment; secondary causes excluded based on routine clinical evaluations documented in electronic 
medical records (EMR), with no restriction on the timing of diagnosis, provided documentation was available in the 
electronic medical records;(c) ability to communicate independently, as assessed by trained staff through verbal inter
action and observation; and (d) informed agreement for participation. Exclusion criteria: (a) patients with significant 
problems, such as severe cardiac, pulmonary, and renal insufficiency; (b)patients with secondary hypertension were 
excluded based on the 2023 ISH Guidelines,22 which recommend etiological screening in cases of resistant hypertension 
or suggestive clinical features (e.g., renal artery stenosis, primary aldosteronism). Sample size calculations for logistic 
regression analyses suggest that the sample size should be 5 to 10 times the number of independent variables.23 With 15 
independent variables, a minimum sample size of 165 is necessary, accounting for a 10% missing rate. For the latent 
profile analysis (LPA), a larger sample of at least 200 participants was considered appropriate.20 A total of 309 
questionnaires were distributed in this study, with 8 incomplete responses excluded. A total of 301 self-administered, 
paper-based questionnaires were included, yielding a return rate of 97.41%.

Data Collection and Quality Control
The corresponding author first contacted the head nurses of the participating hospital departments, who nominated 
nurses with strong clinical experience to serve as field data collectors. After obtaining departmental approval, the 
research team explained the study objectives and procedures to eligible participants, and written informed consent 
was obtained prior to questionnaire administration. Prior to the start of the study, they received standardized training 
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conducted by the investigators.The training covered participant eligibility screening, survey administration proce
dures, communication protocols, and techniques for minimizing data errors. To ensure procedural consistency, the 
training incorporated case-based discussions and short role-play exercises. A written assessment was conducted to 
evaluate comprehension, and a refresher session was held immediately before formal data collection. Participant 
completed self-administered paper-based questionnaires during their outpatient visit, consisting of single-choice and 
Likert-scale items, with responses marked by ticking the predefined options on the questionnaire. Trained staffs were 
available to clarify questions without influencing responses. All completed questionnaires were reviewed on-site by 
a second trained staff member to check for completeness and legibility. Subsequently, trained staff members 
independently entered the data into an electronic database. Discrepancies between entries were resolved through 
cross-checking. The finalized dataset was imported into SPSS version 26.0 and Mplus version 8.3 software for 
analysis. All procedures were carried out in accordance with predefined protocols to minimize bias and maintain 
data integrity.

Measurements
Data collection encompassed three domains:

Demographic and Disease-Related Characteristics
Data included sex, age, marital status, residency status, income, education level, and Body Mass Index (BMI). Disease- 
related variables covered comorbid chronic diseases, first diagnosis status, disease duration, hypertension classification, 
and family history of essential hypertension.

Psychosocial Dimensions
Psychosocial factors were assessed using validated scales:

Patient Activation Measure (PAM-13) 
PAM-13 was created by Hibbard to evaluate patients’ beliefs, knowledge, skills, and confidence in managing their health 
and health care.24 The scale consists of 13 items and encompasses four dimensions: perceptions, skills, behaviors, and 
beliefs. It encompasses a total of 13 items rated on a 5-point Likert scale, where 1–4 indicates a range from strongly 
disagree to strongly agree. The aggregate of the components constitutes the raw scale score, which is logarithmically 
transformed to a 0–100 scale. Scores of 47.0 denote the first level; 47.1–55.1 indicate the second level; 55.2–67.0 
indicate the third level; and ≥67.1 corresponds to the fourth level, with higher scores reflecting greater patient activation. 
Patients in Level 1 (score ≤ 47) tend to lack confidence in their ability to manage their health and possess limited 
knowledge about their condition and necessary self-care practices. In Level 2 (47.1–55.1), patients recognize the 
importance of self-management and have basic knowledge of their condition, but they lack the skills and confidence 
to effectively manage their health. Level 3 patients (55.2–67.0) are able to take active steps to manage their symptoms 
and prevent further issues, although they may still lack the confidence to maintain long-term health. Finally, Level 4 
patients (score > 67) have the knowledge, skills, and confidence to manage their health, but may struggle to sustain their 
health practices in the face of stress or unexpected challenges. The use of this instrument has been validated in chronic 
disease populations in China.16 The raw scores of all elements were aggregated, and the total scores were computed by 
conversion, yielding a range of 0–100. The Cronbach’s α coefficient for the scale in this study was 0.903, indicating 
strong reliability and validity.

General Self-Efficacy Scale (GSES)
The Generalized Self-Efficacy Scale (GSES) was created by Schwarzer et al, in 1981 to evaluate individuals’ confidence 
in their capacity to function competently in diverse stressful or challenging circumstances.25 The scale has 10 items and 
is evaluated using a 4-point Likert scale, where responses range from “completely incorrect” to “completely correct” 
assigning scores from 1 to 4. The total score ranges from 10 to 40, with higher scores reflecting greater self-efficacy. 
A higher score indicates greater self-efficacy in the individual. The Cronbach’s α coefficient for this scale in the present 
investigation was 0.886.
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Health Literacy Scale for Chronic Patients (HLSCP)
The Health Literacy Skills and Competency Profile (HLSCP),26 developed by Professor Jordan, effectively assesses 
patients’ health literacy levels through 24 items across four dimensions: information acquisition (9 items), communica
tion and interaction (9 items), willingness to enhance health status (4 items), and willingness to offer financial support (4 
items). A 5-point Likert scale was employed, yielding a total score range of 24 to 120; a higher score indicates a greater 
level of patient health literacy. A score of 96 or above indicated proficient health literacy, whereas a score below 96 
signified inadequate health literacy. The Cronbach’s α coefficient for this scale in the study was 0.780.

Treatment Adherence Scale for Hypertensive Patients (TASHP)
This Treatment Adherence Scale for Hypertensive Patients (TASHP) scale was created by Tang Honeying in 2011 to evaluate the 
extent of compliance with medical recommendations, pharmacotherapy, and lifestyle modifications in hypertension patients 
undergoing treatment.27 The measure comprised medication adherence behaviors (5 items), adverse medication behaviors (8 
items), daily life management behaviors (10 items), and tobacco and alcohol addiction management behaviors (2 items), totaling 
25 items across 4 dimensions. A 5-point Likert scale was employed, spanning from “no or very little time” to “all the time” with 
scores ranging from 1 to 5, where items 1 and 6–13 were negatively graded. The overall score ranged from 25 to 125, with elevated 
scores indicating superior treatment adherence. The Cronbach’s α coefficient for this scale was 0.841.

Analysis of Data
Data analysis was conducted utilizing SPSS version 26.0 and Mplus version 8.3 software. Categorical variables were 
reported as frequencies and percentages. Continuous variables were assessed for normality using the Shapiro–Wilk test 
(p > 0.05 indicating normality). Normally distributed variables were presented as mean and standard deviation, while 
non-normally distributed data were represented as median and interquartile range. LPA was conducted using Mplus to 
identify potential categories of patient activation among hypertensive patients. Initially, a single-category model was 
employed, and additional categories were incorporated incrementally until the optimal model was identified. Assessment 
metrics included the Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), and adjusted BIC 
(aBIC), where lower values indicate a better fit. An entropy value of ≥ 0.8 signifies high classification accuracy.28 

Additionally, the Lo-Mendell-Rubin adjusted likelihood ratio test (LMRT) and Bootstrap likelihood ratio test (BLRT) 
were employed, with p < 0.05 indicating a superior model. LMRT and BLRT were employed to assess the fit of the class 
k model relative to the class k-1 model, with p-values less than 0.05 signifying a statistically significant improvement for 
the class k model. The p-value of 0.05 indicates that the class k model outperformed the class k-1 model significantly.29 

The distribution of categories and the differences in characteristics among them were utilized to assist in model selection. 
Furthermore, to enhance the robustness of the results, the analysis was conducted multiple times with various randomized 
initial values for validation purposes. The significance level was established at α = 0.05.

Ethical Considerations
This study obtained approval from Ruijin Hospital, Shanghai Jiao Tong University, School of Nursing, under ChiCTR 
registration number ChiCTR2500095173, and was conducted by the ethical standards of the Declaration of Helsinki. 
Written informed consent was obtained from all participants prior to their inclusion in the study.

Results
Characteristics of Hypertensive Patients
This study included 301 hypertensive patients, with a mean age of 58.37 ± 15.1 years and a mean Body Mass Index 
(BMI) of 24.79 ± 3.02. Among the participants, 165 (54.8%) were male. A total of 277 patients (92%) had a history of 
essential hypertension. While 168 patients (55.8%) exhibited normal blood pressure. A total of 247 patients (82.1%) 
resided in urban areas.126 patients (41.9%) held a bachelor’s degree or college diploma in education.135 patients 
(44.8%) reported a monthly income ranging from 0 to 5000 RMB. A total of 254 patients (84.4%) were identified as 
married. 232 patients (77.1%) were not newly diagnosed, while 202 patients (67.1%) presented with one comorbid 
chronic diseases. 126 patients (41.9%) had a disease duration of less than 5 years.
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Potential Profiles of Patient Activation
The overall patient activation score for 301 patients was 60.63 ± 11.32, indicating a third level of patient activation. The cognitive 
dimension is measured at 10.34 ± 2.27, the skill dimension at 27.68 ± 6.02, the action dimension at 13.79 ± 2.98, and the beliefs 
dimension at 8.82 ± 2.31. Four latent profile analyses were conducted based on the initial model (refer to Table 1). The Akaike 
Information Criterion (AIC), Bayesian Information Criterion (BIC), and adjusted BIC (aBIC) values exhibited a decrease as the 
number of latent classes increased, suggesting enhanced model fit. In the Lo-Mendell-Rubin adjusted likelihood ratio test 
(LMRT), the p-value of 0.133 (p > 0.05) for the comparison between the 2-class and 3-class models suggests that the 
improvement in model fit achieved by including a third class was not statistically significant. The entropy value of the 2-category 
model is 0.867, exceeding 0.8, indicating high classification quality. The classification probability is balanced at 0.668 versus 
0.332, mitigating instability associated with overly small categories. Despite the 3-class model showing a marginally reduced 
BIC value, the entropy value decreased, and one of the supplementary subgroups comprised a minimal fraction of the sample, 
complicating interpretation and raising concerns about reliability. Likewise, the 4-class model further divided the sample, 
resulting in subgroups with minimal practical distinction. In the analysis, the BIC value was minimized at 9243.466 for the 
2-category model, and the Bootstrap Likelihood Ratio Test (BLRT) yielded a significant result (p < 0.001), thereby reinforcing 
the superiority of the 2-category model. Table 2 presents the attribution probability matrices for the two potential categories, with 
attribution probabilities for each category ranging from 98% to 99.8%, demonstrating a high level of reliability in the 
classification results. Consequently, by integrating the goodness-of-fit metrics of AIC, BIC, and aBIC, the significance tests of 
LMRT and BLRT, along with the clarity of classification (entropy values and probability distributions), the two-category latent 
trait model was identified as the optimal solution, with its feature map presented in Figure 1.

Naming and Characterization of Potential Categories
The Patient Activation Theory (PAT) and the PAM-13 scale indicate that the activation levels of hypertensive patients 
were distinctly stratified in the current study.24,30 The total PAM score for patients in Stage 1 was 54.38±7.84, indicating 
that they fell within the second level of PAM (Stage 2: Becoming Aware but Still Struggling), reflecting an overall state 
of passive acceptance of healthcare services. The potential profile analysis revealed a rapid decline in scores for this 
patient group following the “Cognitive” dimension, particularly in the “Skills” dimension. This suggests that while they 
recognized the significance of health management, they lacked the necessary learning abilities and self-management 
skills to convert their understanding into practical behavior. This suggests that while they started to recognize the 
significance of health management, they did not possess the necessary learning abilities and self-management skills, 
preventing them from translating their understanding into actionable behavior. This characteristic aligns with the second 
stage of the Precaution Adoption Model (PAM), indicating that while patients possess some health awareness, they 

Table 1 Model Fit Statistics for LPA Models of Patient Activation in Patients with Essential Hypertension

Model AIC BIC ABIC LMRT (p) BLRT (p) Entropy Probability of Classes

1 9901.174 9997.559 9915.102 – – – –

2 9095.182 9243.466 9116.609 0.005 p < 0.001 0.867 0.668,0.332
3 8609.99 8810.174 8638.917 0.133 p < 0.001 0.941 0.080,0.668,0.252

4 8425.096 8677.179 8461.522 0.244 p < 0.001 0.918 0.585,0.050,0.136,0.229

5 8294.956 8598.939 8338.882 0.541 p < 0.001 0.92 0.050,0.243,0.113,0.399,0.196

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion; aBIC, adjusted BIC; LMRT, The Vuong Lo-Mendell- 
Rubin likelihood ratio test; BLRT, bootstrapped likelihood ratio test.

Table 2 Attribution Probabilities for 
Each Latent Profile of Subjects

Class PLS Type HPA Type

PLS Type 0.998 0.002

HPA Type 0.020 0.980
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encounter challenges in effectively managing their health. This patient category was designated as “passive cognition- 
low skills Type” comprising a total of 199 cases (66.1%). In contrast, the total PAM score of patients in Category 2, 
72.82 ± 5.74, corresponds to the fourth level of PAM (Stage 4: Maintaining Behaviors and Pushing Further). This 
indicates that these patients not only exhibit a high level of health cognition but also demonstrate stable health 
management behaviors over time and engage proactively in self-management. The profile indicates that these patients 
maintain stable scores in the “Skills” and “Actions” dimensions, highlighting their initiative and sustainability in health 
management. This characteristic aligns with the fourth stage of PAM, where patients can autonomously manage their 
health and continuously enhance their self-care practices. Consequently, this cohort of patients was designated as the 
“High Cognition-Proactive Action Patient Activation Type”.

Univariate Analysis of Latent Profile Categories
The study results indicated statistically significant differences (p < 0.05) between age, monthly income, disease duration, 
self-efficacy, and health literacy across the two potential profile Types of patient activation in hypertensive patients. Refer 
to Tables 3 and 4.

Binary Logistic Regression Analysis of Latent Profile Categories
This study utilized potential profile categories of patient activation as dependent variables, assigning a value of 0 to the 
“Passive Cognition-Low Skills Patient Activation Type” and a value of 1 to the “High Cognition-Proactive Action 
Patient Activation Type”. The binary logistic regression model was employed to analyze statistically significant variables 
across various potential categories, yielding the following values: The disease duration was categorized as follows:0–5 
years = 1, 6–10 years = 2, 11–15 years = 3, 16–20 years = 4, and ≥21 years = 5. The monthly income was categorized as 
follows: <3000 = 1, 3001–5000 = 2, 5001–10,000 = 3, >10,000 = 4. Age, self-efficacy, treatment adherence, and health 

Figure 1 Two latent profiles of patient activation in essential hypertension patients.
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literacy were recorded using their original values. The model fit test results indicated that the regression model achieved 
statistical significance at the p<0.05 level. The Hosmer-Lemeshow test produced a p-value of 0.236, suggesting 
a satisfactory alignment between predicted and observed values, with a model fit of 32.8%. Logistic regression analysis, 
as presented in Table 5 at the end of the manuscript identified income, sense of self-efficacy, and health literacy as 

Table 3 Univariate Analysis of Demographic Factors Associated with Patient Activation Profiles (n=301)

Variable All Samples (n=301) PLS Type (n=201) HPA Type (n=100) T-test/χ² test p

Gender

Male 165(54.8%) 107(53.8%) 58(56.9%) 0.261 0.610

Female 136(45.2%) 92(46.2%) 44(43.1%)

Marital status

Married 254(84.4%) 170(85.4%) 84(82.4%) 0.562 0.905

Unmarried 28(9.3%) 17(8.5%) 11(10.8%)

Divorced or separated 6(2.0%) 4(2.0%) 2(1.0%)

Widowed 13(4.3%) 8(4.0%) 5(4.9%)

Monthly income

0-5000 135(44.8%) 103(51.8%) 32(31.4%) 27.399 <0.001

5001-10,000 93(30.9%) 63(31.7%) 30(29.4%)

>10,000 73(24.3%) 33(16.6%) 40(39.2%)

Education

Junior high school 68(22.6%) 53(26.6%) 15(14.7%) 8.219 0.084

High school/middle school 97(32.2%) 66(33.2%) 31(30.4%)

Bachelor’s degree/college 126(41.9%) 75(37.7%) 51(50%)

Graduate students and Graduate students above 10(3.3%) 5(2.5%) 5(4.9%)

Comorbid chronic diseases

1 202(67.1%) 124(62.3%) 78(76.5%) 8.393 0.061

2 57(18.9%) 40(20.1%) 17(16.7%)

3 33(11%) 27(13.6%) 6(5.9%)

4 5(1.7%) 5(2.5%) 0(0%)

≥5 4(1.3%) 3(1.5%) 1(1%)

First-time occurrence of the disease

Yes 69(22.9%) 45(22.6%) 24(23.5%) 0.032 0.858

No 232(77.1%) 154(77.4%) 78(76.5%)

Long-term residence

Urban 247(82.1%) 158(79.4%) 89(87.3%) 2.828 0.093

Rural 54(17.9%) 41(20.6%) 13(12.7%)

Disease duration

0-5 years 126(41.9%) 69(34.7%) 57(55.9%) 12.964 0.011

6-10 years 52(17.3%) 37(18.6%) 15(14.7%)

11-15 years 27(9%) 20(10.1%) 7(6.9%)

16-20 years 26(8.6%) 19(9.5%) 7(6.9%)

≥21years 70(23.3%) 54(27.1%) 16(15.7%)

Family history essential of hypertension

Yes 277(92%) 182(91.5%) 95(93.1%) 0.259 0.611

No 24(8%) 17(8.5%) 7(6.9%)

Hypertension classification

Normal blood pressure 168(55.8%) 108(54.3%) 60(58.8%) 6.857 0.231

Normal high blood pressure 45(15%) 25(12.6%) 20(19.6%)

Grade 1 hypertension 19(6.3%) 13(6.5%) 6(5.9%)

Grade 2 hypertension 18(6%) 14(7%) 4(3.9%)

Grade 3 hypertension 3(1%) 3(1.5%) 0(0%)

Simple systolic hypertension 48(15.9%) 36(18.1%) 12(11.8%)

Notes: Values are presented as N (%) for categorical variables. The chi-square test (χ²) was used for categorical variables, and the independent T-test was used for 
continuous variables. 
Abbreviations: PLS Type, Passive Cognition-Low Skills patient Activation Type; HPA Type, High Cognition-Proactive Action Patient Activation Type.
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independent predictors of potential categories of patient activation (p < 0.05). Among the identified predictors, higher 
monthly income, greater self-efficacy, and higher health literacy were significantly associated with classification into the 
High Cognition–Proactive Action Patient Activation profile. Specifically, participants with higher income levels were 
1.72 times more likely to be classified into this group (OR = 1.725, 95% CI:1.225–2.429, p = 0.014). For each unit 
increase in self-efficacy score, the odds of being in the high activation group increased by 16.2% (OR:1.162, 95% CI = 
1.098–1.231, p < 0.01). Similarly each additional point in health literacy was associated with a 2.7% higher likelihood 
(OR = 1.027, 95% CI: 1.005–1.049, p < 0.05).

Discussion
The findings of this study indicated that 301 individuals with essential hypertension exhibited a patient activation score 
that was higher than previously reported.12,19 This disparity may reflect differences in participant recruitment settings. 
The elevated patient activation noted in this study can be ascribed to the recruitment of participants from outpatient 
clinics, which typically offer more systematic access to healthcare resources, structured education, and disease manage
ment than community-based settings.19,31

This study identified two latent patient activation profiles via LPA: the Passive Cognition–Low Skills group and the High 
Cognition–Proactive Action group, with the former representing the majority of participants. The overall low activation levels of 
the former group, particularly the reduced scores in cognitive and skill dimensions, indicate deficiencies in disease management 
awareness and skill acquisition. Intervention strategies must focus on improving cognitive engagement and self-management 
skills through structured patient education and customized behavioral reinforcement methods.32,33 The integration of cognitive 
enhancement, skill development, and behavioral reinforcement is crucial for sustainable health management.34

Behavioral triggers such as daily blood pressure reminders and clinician feedback may contribute to improved disease self- 
management. Incorporating skills training into daily routines can further enhance feasibility and support behavior adoption.35 

Income, self-efficacy, and health literacy emerged as key factors differentiating activation subgroups, with lower levels 
consistently associated with the Passive Cognition–Low Skills profile. These findings suggest that financial constraints may 
limit access to health resources and increase psychological distress.36,37 Accordingly, expanding affordable management 

Table 4 Comparison of Age, BMI, Self-Efficacy, Health Literacy, and Treatment Adherence Between Patient 
Activation Profiles (n=301)

Variable All Samples (n=301) PLS Type (n=201) HPA Type (n=100) T-test/Z-test p

Age 58.37±15.10 59.9±14.37 55.38±16.08 2.481 0.014

BMI 24.79±3.02 24.83±2.92 24.72±3.22 0.288 0.773

Self-efficacy 27.36±5.72 25.83±4.85 30.35±6.10 −6.999 p< 0.001
Health literacy 97.43±17.69 93.28±17.38 105.53±15.4 −6.012 p< 0.001

Treatment adherence 95.35±11.98 93.93±11.95 98.12±11.62 −2.905 0.004

Notes: Values are presented as Mean ± SD for continuous variables and N (%) for categorical variables p< 0.05 indicates statistical significance.

Table 5 Two Latent Profiles Probability Matrices of Patient Activation in Essential 
Hypertension Patients

β SE Waldχ2 p OR 95% CI (Lower–Upper)

Age 0.01 0.012 0.756 0.385 1.01 0.987–1.034
Monthly income 0.545 0.175 9.75 0.002 1.725 1.225–2.429

Disease duration −0.186 0.108 2.97 0.085 0.831 0.673–1.026
Self-efficacy 0.151 0.029 26.432 <0.001 1.162 1.098–1.231

Health literacy 0.026 0.011 5.999 0.014 1.027 1.005–1.049

Treatment adherence −0.001 0.013 0.006 0.936 0.999 0.973–1.025
Constant −9.62 1.723 31.16 < 0.001 N/A —

Abbreviations: β, Regression coefficient; SE, Standard Error; Wald χ², Wald Chi-square statistic; OR, Odds Ratio; CI, 
Confidence Interval.
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strategies is critical to supporting hypertension control among low-income populations. This includes promoting free or low- 
cost blood pressure monitoring devices and utilizing telemedicine and mobile health applications to deliver personalized 
health education, thereby mitigating the influence of economic factors on patients’ health management.38,39

Similar to previous findings, self-efficacy may influence patient activation levels in this study.40,41 In alignment with 
Bandura’s self-efficacy theory,42 this study demonstrated that patients exhibiting higher self-efficacy displayed increased 
initiative and adherence to disease management, thereby reinforcing a positive cycle of health behaviors.43 Patients exhibiting 
low self-efficacy demonstrated a lack of confidence and a higher propensity to abandon management efforts following setbacks. 
Interventions for these patients should prioritize the establishment of progressive, attainable goals, including daily blood pressure 
monitoring or enhanced physical activity, to foster confidence through incremental successes.44–46 Moreover, self-management 
training and behavioral interventions, such as cognitive behavioral therapy (CBT), assist patients in acquiring fundamental health 
skills and overcoming anxiety-related obstacles to effective disease management.47 This investigation revealed that health 
literacy significantly influences patient activation levels, with patients exhibiting poorer health literacy more frequently 
categorized as low-activation types, corroborating prior research.18,48,49 Reduced health literacy impairs patients’ understanding 
of their condition, adherence to treatment, and self-management skills, thus resulting in inadequate illness control. Moreover, 
health literacy training must be enhanced in primary care and community health services to facilitate patients’ access to and 
utilization of health information, hence improving chronic disease management proficiency.50,51

Several limitations should be acknowledged. First, the cross-sectional nature of the study precludes any inference of 
causality between patient activation levels and associated factors. Second, as the sample was limited to a single tertiary 
care hospital, the findings may not be generalizable to primary care or rural settings. Third, reliance on self-reported 
activation levels may introduce reporting bias. Lastly, excluding individuals with impaired communication may have 
limited the representativeness of the study population and introduced potential selection bias. Future research should 
adopt longitudinal designs, include more diverse clinical settings, and utilize mixed-method approaches to validate and 
extend these findings across broader hypertensive populations.

Conclusion
This research delineated two unique patient activation profiles: “Passive Cognition–Low Skills” (66.1%) and “High Cognition– 
Proactive Action” (33.9%). The latter demonstrated effective health management, whereas the former showed health awareness 
but lacked self-management skills. This study employed binary logistic regression analysis and determined that income, self- 
efficacy, and health literacy strongly impacted patient activation levels (p < 0.05). Individuals with elevated income had greater 
involvement in health management; those with strong self-efficacy exhibited increased confidence and capability in managing 
their health. Similarly, higher health literacy facilitated better understanding of medical information, improved adherence to 
treatment plans, and enhanced engagement in self-care practices. Consequently, in essential hypertension care, emphasis should 
be placed on patients categorized as “Passive Cognition–Low Skills Patient Activation Type” particularly those impacted by 
financial limitations, low health literacy, or diminished self-efficacy. Accessible health education, coupled with skills training, 
individualized follow-up, and psychological support, is advised to assist patients in identifying essential information, alleviating 
anxiety, and enhancing self-management abilities to optimize long-term blood pressure control measures. This study’s identifica
tion of distinct activation profiles and their psychosocial predictors offers a preliminary basis for stratified intervention design in 
essential hypertension care. Targeting low-activation subgroups through tailored education and behavioral support may improve 
engagement and clinical outcomes. Future studies employing longitudinal and randomized designs are warranted to validate 
these profiles and assess the effectiveness of profile-specific intervention strategies.
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