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Background: Effective cancer health education enhances patients’ understanding, emotional regulation, and treatment compliance.
However, validated instruments specific to educational outcomes remain limited. These items reflect the proximal effects of education
and are not meant to represent generic mental health states.

Objective: To develop and validate a multidimensional scale to assess the effects of cancer health education, including a clear
distinction of the outcomes as proximal educational results.

Methods: Following ethical approval, a cross-sectional study was conducted among 236 adult cancer patients recruited at the Third
Affiliated Hospital of Chongqing Medical University, Chongqing, China, from 06 January 2025 to 21 March 2025. Item generation
was informed by the Health Belief Model, patient interviews, and expert review. The 13-item scale was administered via self-report
questionnaire. Internal consistency was evaluated using Cronbach’s alpha, and construct validity was assessed through exploratory
factor analysis (EFA).

Results: EFA revealed a three-factor structure—Health Knowledge Comprehension, Emotional-Attitudinal Support, and Health
Behavior Implementation—that explained 60.07% of the total variance. This suggests the multidimensional nature of cancer health
education outcomes. The scale demonstrated excellent internal consistency (a =0.902), with all subscale alphas exceeding 0.80. Factor
loadings ranged from 0.72 to 0.89, indicating strong item-factor relationships.

Conclusion: The Cancer Health Education Scale is a multidimensional instrument with preliminary psychometric support for
evaluating educational outcomes in cancer care. Further validation in diverse populations is required. The scale may provide
a useful foundation for tailoring patient education programs and supporting future cross-cultural validation studies.
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Introduction

Cancer remains one of the leading causes of mortality worldwide and imposes a substantial psychological burden on
patients throughout diagnosis and treatment. In addition to its physiological effects, cancer is frequently accompanied by
anxiety, depression, and post-traumatic stress symptoms, with prevalence rates significantly higher than those observed in
the general population,' These psychological difficulties can reduce patients’ quality of life, hinder adherence to
treatment regimens, and undermine motivation for recovery.2 Prolonged physical discomfort, uncertainty regarding
prognosis, and the demanding nature of chemotherapy and radiotherapy further compound emotional distress.’

To address these challenges, increasing attention has been directed toward patient education and self-management
interventions.** Hospitals and community health institutions have implemented programs that provide guidance on risk
behavior management, medication adherence, symptom monitoring, and emotional coping strategies. Evidence indicates
that such interventions can improve self-efficacy, strengthen decision-making autonomy, and enhance overall quality of
life.° Recent work has also framed patient education as a component of broader “patient matters” initiatives that
emphasize patient-centered care, safety, and satisfaction within sustainable healthcare systems.” Despite these advances,
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there remains a lack of validated instruments capable of comprehensively assessing the cognitive, emotional, and
behavioral outcomes of cancer health education, particularly within culturally specific contexts.>*

A central goal of cancer health education is to equip patients with accurate illness-related knowledge, support
emotional adjustment, and promote health-related behaviors that enhance treatment adherence and self-care. In the
context of cancer education, improved knowledge and understanding may also enhance patients’ psychological readiness,
confidence, and coping ability. Therefore, certain items in this scale capture proximal outcomes of health education, as
patients’ emotional and psychological readiness significantly influences their ability to engage with and apply the
knowledge gained. These outcomes, though related to mental health, are considered part of the educational process
and represent short-term educational effects rather than general psychological well-being. In this sense, they capture the
impact of cancer health education on patients’ coping strategies and their readiness to manage their condition. Empirical
evidence shows that psychological interventions, such as cognitive behavioral strategies, help reduce emotional distress
among cancer patients.” Additionally, digital health interventions delivered through mobile applications and online
platforms have demonstrated benefits for symptom management and psychological well-being.'®!"

Although the value of cancer health education has been increasingly recognized, existing assessment tools tend to
focus narrowly on knowledge acquisition and often fail to capture emotional responses, behavior change, and psycho-
logical adaptation in an integrated manner. This limitation restricts the ability of clinicians and researchers to evaluate
how effectively patients internalize and apply educational content in real-world settings.®'> Therefore, there is a clear
need for a cancer-specific, theoretically grounded, and psychometrically sound instrument that can measure the multi-
dimensional outcomes of health education programs.

The present study addresses this gap by developing and validating the Cancer Health Education Scale for adult
patients in China. The instrument was constructed through patient interviews, expert review, and empirical testing, and
includes dimensions related to health knowledge comprehension, emotional and attitudinal adjustment, and health
behavior implementation. The scale aims to support the systematic evaluation of educational outcomes, guide the
refinement of intervention strategies, and ultimately contribute to improved psychological well-being and patient-
centered cancer care.

Theoretical Background

The development of the Cancer Health Education Scale was guided by a comprehensive theoretical framework that
integrates health behavior change models and psychological adjustment theories. Specifically, the scale draws from the
Health Belief Model (HBM), Self-Efficacy Theory, the Theory of Planned Behavior (TPB), and Emotion Regulation
Theory. Collectively, these models illustrate how educational interventions can shape patients’ cognition, emotional
functioning, and health-related behaviors. Based on this framework, three core dimensions were identified: Health
Knowledge Comprehension, Emotional-Attitudinal Support, and Health Behavior Implementation.

Health Belief Model

The HBM proposes that individuals’ engagement in health-related behaviors is influenced by their perceived suscept-
ibility and severity of illness, perceived benefits of action, and perceived barriers.'® In cancer education contexts,
providing information about cancer etiology, treatment mechanisms, and side-effect management can increase patients’
perceived control and readiness to act. This theoretical foundation informed the development of the Health Knowledge
Comprehension dimension, which evaluates how education improves patients’ understanding of their illness and
treatment.

Self-Efficacy Theory and Theory of Planned Behavior

Self-efficacy theory emphasizes that individuals’ beliefs in their ability to perform specific behaviors critically influence
perseverance, emotional adjustment, and behavioral execution.'* In oncology settings, enhanced self-efficacy has been
associated with better symptom management, psychological resilience, and adherence to treatment recommendations.'’
Complementing this, the TPB posits that behavioral intentions are shaped by attitudes toward the behavior, perceived

social norms, and perceived behavioral control.'>'®
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Integrating these perspectives, cancer health education should not only increase patients’ awareness of healthy
practices but also strengthen motivational and volitional factors that facilitate action. Accordingly, the Health Behavior
Implementation dimension was designed to measure patients’ readiness and capacity to follow treatment plans, adopt
healthier routines, and engage in self-management behaviors following educational interventions.

Emotion Regulation Theory

Cancer diagnosis and treatment often precipitate substantial emotional distress, including anxiety, fear, and uncertainty.
Emotion Regulation Theory posits that individuals cope by monitoring, interpreting, and modifying emotional
experiences.'”'® Recent evidence further suggests that improved affect regulation can facilitate sustained engagement
in health-promoting behaviors following educational programs.'® Cancer health education can therefore serve as an
external resource that helps patients cognitively reframe their experiences, develop adaptive coping strategies, and
strengthen emotional resilience. Based on this theoretical foundation, the Emotional—Attitudinal Support dimension
was developed to assess the emotional and psychological benefits derived from education.

Existing Instruments and Conceptual Origins

Existing health education outcome instruments generally fall into two broad categories. The first includes measures
emphasizing self-efficacy and behavior change, such as the Chronic Disease Self-Efficacy Scale (CDSE) and the
Communication and Attitudinal Self-Efficacy Scale for Cancer (CASE-Cancer). While the CDSE assesses patients’

confidence in managing chronic illnesses,'**°

it does not capture cancer-specific knowledge or emotional adjustment.
CASE-Cancer focuses primarily on communication-related self-efficacy within healthcare interactions,' making it useful
for clinical consultations but less suitable for evaluating broader educational effectiveness.

The second category comprises multidimensional tools such as the Health Education Impact Questionnaire (heiQQ),
which evaluates emotional regulation, skill acquisition, constructive attitudes, and social support.® Although heiQ has
been validated among cancer patients,?* it does not address illness-specific cognitive needs or the unique emotional and
behavioral challenges of oncology populations.

To address these limitations, this study incorporated qualitative insights from cancer patients to identify key cognitive,
emotional, and behavioral outcomes of education. By integrating patient experiences with theoretical constructs, the final
instrument provides a contextually grounded and conceptually robust measure reflecting health knowledge, emotional
support, and behavioral execution within cancer care.

Methods

This study employed a cross-sectional quantitative design to assess cancer patients’ responses to health education and to
evaluate the reliability and preliminary validity of a newly developed measurement scale. The research procedure
consisted of five stages: (1) patient interviews and item generation, (2) expert review and content validation, (3) patient
pretesting and item refinement, (4) formal questionnaire administration, and (5) exploratory factor analysis (EFA).

The study protocol was approved by the Ethics Committee of the Third Affiliated Hospital of Chongqing Medical
University. Written informed consent was obtained from all participants before data collection. All procedures adhered to
the ethical principles outlined in the Declaration of Helsinki.

Participants
Participants were adult cancer patients receiving treatment in the oncology department of the Third Affiliated Hospital of
Chongqing Medical University, Chongqing, China. Recruitment and questionnaire administration were conducted
between 06 January 2025 and 21 March 2025. Inclusion criteria were: (1) clinically confirmed cancer diagnosis; (2)
age >18 years; (3) ability to read and understand Chinese; (4) willingness to participate and provide informed consent.
Exclusion criteria were: (1) severe cognitive impairment; (2) acute medical crisis requiring immediate intervention; (3)
inability to complete the questionnaire independently or with minimal assistance.

The study involved multiple participant groups across different development stages. During the item development
stage, ten patients who had previously attended cancer health education sessions were purposively recruited to participate
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in semi-structured interviews. These interviews explored patients’ cognitive, emotional, and behavioral reactions to
educational content and informed the initial pool of scale items.

For expert review, six specialists in health education, oncology, and psychology independently assessed the relevance,
clarity, and conceptual alignment of the drafted items. During the pretesting phase, an additional group of 20 patients
completed a preliminary version of the scale and provided feedback regarding item clarity, wording precision, and
contextual appropriateness. Their suggestions guided subsequent refinement of item phrasing and structure.

For the formal survey, 278 questionnaires were distributed through convenience sampling at the same hospital. After
excluding 42 incomplete or invalid responses, 236 valid questionnaires were retained, yielding an effective response rate
of 84.9%. All participants had a clinically confirmed cancer diagnosis and were undergoing treatment at different stages.
Detailed demographic and clinical characteristics are reported in the Results section.

Data Analysis

Data analysis was conducted using SPSS 26.0 and AMOS 24.0. Descriptive statistics were first computed to examine
missing data patterns, item distributions, and sample characteristics. Prior to analysis, missing values were evaluated and
found to account for 15.1% of the dataset. As the proportion of missing data did not exceed commonly recommended
thresholds and preliminary inspection indicated that the missing values were randomly distributed across variables,
listwise deletion was applied. Although approximately 15% missing data is not negligible, this approach is considered
acceptable in psychometric research when missingness does not appear to be systematic.>*** Therefore, listwise deletion
was used to maintain consistency in the exploratory factor analysis.

Internal consistency was evaluated using Cronbach’s alpha coefficients and corrected item—total correlations. Before
performing exploratory factor analysis (EFA), distributional assumptions were assessed. Univariate skewness and
kurtosis values were first examined for each item, and multivariate normality was tested using Mardia’s multivariate
skewness and kurtosis statistics in AMOS. The results indicated acceptable levels of normality for factor analysis.

EFA was conducted using principal axis factoring (PAF) with Promax rotation to identify the underlying factor
structure. Sampling adequacy was assessed using the Kaiser-Meyer—Olkin (KMO) statistic, and the factorability of the
correlation matrix was evaluated with Bartlett’s test of sphericity. Factors with eigenvalues greater than 1 and item
loadings of at least 0.40 were retained.

Instrument Development

Item Generation

The initial pool of items was generated using a theory-driven and patient-informed approach. First, key constructs were
derived from the Health Belief Model, Self-Efficacy Theory, Theory of Planned Behavior, and Emotion Regulation
Theory. Second, qualitative data from patient interviews were analyzed using thematic analysis to identify frequently
reported needs and experiences related to health knowledge, emotional adjustment, and behavioral change in the context
of cancer education. Third, item wording and structure were further informed by established instruments, including the
Health Education Impact Questionnaire (heiQ) and the Communication and Attitudinal Self-Efficacy Scale for Cancer
(CASE-Cancer).

A total of 18 preliminary items were generated based on theoretical frameworks and patient interviews. During the
first stage of expert consultation, three items were removed due to conceptual redundancy and insufficient alignment with
the underlying construct. The remaining 15 items were retained as the initial version of the questionnaire. The
dimensional classification, sub-constructs, and theoretical foundations of these 15 items are presented in Table 1.

Expert Review and Content Validity Evaluation

Two rounds of content validity assessment were conducted by six experts specializing in health education, psychology,
and oncology. Following the preliminary qualitative screening that retained 15 items, experts independently evaluated the
relevance and clarity of each item using a 4-point Likert scale (1 = not relevant, 4 = highly relevant). Item-level and
scale-level Content Validity Indexes (I-CVI and S-CVI/Ave) were calculated according to established procedures.
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Table | Presents the Dimensional Classification, Sub-Constructs, and Theoretical Sources for Each Item

Item | Item Content Sub-Construct Dimension Theoretical
No. Source
Ql Cancer health education helped me understand the basic Cancer health Health Knowledge HBM
knowledge and pathogenesis of cancer. knowledge Comprehension
Q2 | have gained knowledge of the main cancer treatment methods | Treatment methods Health Knowledge HBM
and their mechanisms. Comprehension
Q3 | understand the disease progression and how to evaluate Understanding disease Health Knowledge HBM
treatment effectiveness. and treatment Comprehension
Q4 | know how to identify and manage common side effects of cancer | Treatment side effects Health Knowledge HBM
treatment. Comprehension
Q5 Cancer health education has helped reduce my anxiety and fear | Emotional and attitudinal | Emotional-Attitudinal ERT
about the illness. support Support
Q6 After receiving education, | feel more confident about the future. | Constructive attitudes Emotional-Attitudinal ERT
and approaches Support
Q7 | have learned effective ways to manage emotions and cope with | Self-monitoring and Emotional-Attitudinal heiQ
stress. insight Support
Q8 | now better understand the importance of treatment, which Self-monitoring and Emotional-Attitudinal heiQ
increases my willingness to comply. insight Support
Q9 | am able to follow the treatment plan according to my doctor’s | Self-monitoring and Health Behavior Self-Efficacy
advice. insight Implementation
Qlo | pay more attention to maintaining healthy behaviors. Health-directed behavior | Health Behavior heiQ
Implementation
Qll The low reimbursement rate sometimes causes me financial Financial burden (Consider for
stress during treatment. deletion)
Ql2 | have learned how to prevent cancer recurrence in my daily life | Health-directed behavior | Health Behavior heiQ
and have started to apply it. Implementation
QI3 | place greater importance on a healthy lifestyle (eg., regular sleep, | Health-directed behavior | Health Behavior heiQ
limiting sugar, checkups). Implementation
Ql4 | have learned how to balance stress and maintain health. Health-directed behavior | Health Behavior heiQ
Implementation
QIS5 | feel that my family members bear significant economic and Family burden (Consider for
psychological stress due to my illness. deletion)

In the first round of quantitative evaluation, the average I-CVTI across the 15 retained items was 0.944, and the S-CVI/
Ave reached 0.969, both exceeding the recommended threshold of 0.90 for satisfactory content validity.”> Two items
(Q11 and Q15), which addressed financial stress and family burden, obtained I-CVI values below 0.78 and were therefore
removed. Minor wording refinements were made based on expert feedback to enhance clarity and contextual appro-

priateness. After this process, a final 13-item scale was retained for subsequent psychometric evaluation in Table 2.

Patient Pretesting and Item Refinement

Following expert review, a pilot test was conducted with 20 cancer patients to evaluate item clarity, comprehensibility,
and overall acceptability. Most items were well understood by participants, although a few were perceived as abstract or
insufficiently specific.

Based on patient feedback, several items were revised to improve linguistic precision and contextual relevance. For
instance, the item “I pay more attention to maintaining healthy behaviors” was revised to “Cancer health education has
encouraged me to start paying attention to and actively improving my health behaviors (e.g., maintaining a healthy diet,
exercising regularly)”. Similarly, “I have learned how to balance stress and maintain health” was modified to “I have
learned how to manage stress and improve physical and mental health through specific actions (eg., physical activity,
relaxation techniques).” These revisions enhanced the clarity, concreteness, and practical applicability of the items,
thereby improving the overall usability of the scale for the target patient population.
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Table 2 Item-Level and Scale-Level Content Validity

Indices
Item No. 1-CVI K Value K Evaluation
Ql | | Excellent
Q2 | | Excellent
Q3 | | Excellent
Q4 | | Excellent
Q5 0.833 0.816 Excellent
Q6 | | Excellent
Q7 0.833 0.816 Excellent
Q8 | | Excellent
Q9 | | Excellent
Qlo 0.833 0.816 Excellent
Qll 0.167 0.08 Poor
Ql2 | | Excellent
QI3 | | Excellent
Ql4 | | Excellent
QIS5 0.333 0.129 Poor
S-CVvI

S-CVI Measure | Value | Threshold Evaluation
S-CVI/UA 0.813 208 Pass
S-CVl/Ave 0.969 209 Pass

Results

Sample Characteristics
A total of 278 questionnaires were distributed through convenience sampling at the Third Affiliated Hospital of
Chongqing Medical University, Chongqing, China, between 06 January 2025 and 21 March 2025. After excluding 42
incomplete or invalid responses, 236 valid questionnaires were retained, yielding an effective response rate of 84.9%.
Table 3 presents the demographic and clinical characteristics of the participants. The sample was predominantly
female (79.2%) and middle-aged to older adults (age range: 44—88 years). Educational attainment was relatively high,
with over 90% having completed middle school or above. Cancer stages were distributed across all four stages, with
Stage I and Stage III being most common. The majority of participants (88.1%) had previous exposure to cancer health
education, with most reporting moderate frequency (4—6 times).

Table 3 Demographic and Clinical Characteristics of the Sample (N = 236)

Characteristic N Percentage (%) | Cumulative (%)

Demographic Characteristics

Age (years)

Range 44-88

Gender

Male 49 20.8 20.8
Female 187 | 79.2 100
Education Level

Primary school or below 21 8.9 8.9

Middle/High school 119 | 504 59.3
College or above 96 40.7 100

(Continued)
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Table 3 (Continued).

Characteristic N Percentage (%) | Cumulative (%)

Clinical Characteristics

Cancer Stage

Stage | 88 373 373
Stage Il 49 20.8 58.1
Stage Il 74 314 89.4
Stage IV 25 10.6 100

Cancer Health Education Experience
Frequency of Cancer Health Education Exposure

Never 28 11.9 11.9
1-3 times 6l 25.8 377
4-6 times 143 | 60.6 983
27 times 4 1.7 100

Descriptive Statistics

A total of 236 valid responses were included in the final analysis. The overall missing data rate was 15.1%, and listwise
deletion was applied. Tests of univariate normality showed that item skewness ranged from —1.891 to 0.185 and kurtosis
ranged from —0.786 to 5.663. While several items showed elevated kurtosis values, all skewness values fell within the
commonly referenced +2 guideline for approximate normality. The dataset was therefore considered appropriate for
subsequent reliability testing and exploratory factor analysis. Mardia’s multivariate kurtosis was —1.848 (CR = —0.719),
indicating no violation of multivariate normality. Descriptive statistics for all scale items are presented in Table 4.

Reliability Analysis

The scale demonstrated excellent internal consistency, with a total Cronbach’s alpha of 0.902. Subscale reliabilities
ranged from 0.827 to 0.893. All corrected item—total correlations exceeded 0.40, indicating that each item contributed
meaningfully to its respective dimension. Detailed reliability indices, including Cronbach’s alpha coefficients and
corrected item—total correlations, are reported in Table 5.

Validity Analysis

Content validity was established during the scale development phase through two rounds of expert review. Item-level
content validity indices (I-CVI), scale-level indices (S-CVI/UA and S-CVI/Ave), and modified Kappa coefficients (K*)

Table 4 Descriptive Statistics of Items

Item | N Mean | SD Skewness | Kurtosis
Ql 236 | 4.08 0813 | —1.106 2.263
Q2 236 | 391 0.758 | —0.204 —0.462
Q3 236 | 3.94 0815 | —1.133 2.672
Q4 236 | 4.08 0.633 | —0.475 1.013
Q5 236 | 4.12 0.824 | —1.891 5.663
Q6 236 | 4.26 0.575 | —0.08 —0.468
Q7 236 | 4.19 0.594 | —0.333 0.788
Q8 236 | 4.26 0.566 | —0.033 -0.43
Q9 236 | 4.27 0.626 | —0.268 —0.635
QIO | 236 | 4.28 0.526 | 0.185 —0.473
Ql2 | 236 | 4.04 0.695 | —0.593 0.786
QI3 236 | 4.25 0.541 | 0.1 —0.355
Ql4 | 236 | 4.28 0.559 | —0.021 —0.497
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Table 5 Cronbach’s Alpha and Corrected Item—Total Correlations
for the Cancer Health Education Scale

Dimension Item | CITC | Cronbach’s Alpha
Health Knowledge Ql 0.583 | 0.827
Q2 0.553
Q3 0.492
Q4 0.508
Emotional-Attitudinal Support | Q5 0.610 | 0.85
Q6 0.604
Q7 0.65
Q8 0.574
Health Behavior Q9 0.695 0.893
QI0 | 0.63
Ql2 | 0.739
QI3 | 0.707
Ql4 | 0.686
Total scale Cronbach’s alpha: 0.902

were calculated to assess expert agreement. As the procedures and results were detailed in the Methods section, they are
not repeated here.

Exploratory Factor Analysis (EFA)

To examine the underlying structure of the newly developed Cancer Health Education Scale, EFA was conducted on the
final 13 items. Principal axis factoring (PAF) was used as the extraction method, followed by Promax rotation to account
for potential correlations among factors.

KMO and Bartlett’s Test

Sampling adequacy was confirmed with a Kaiser—-Meyer—Olkin (KMO) value of 0.901, indicating an excellent level of
inter-item correlation. Bartlett’s test of sphericity was significant (x> = 1599.391, df = 78, p < 0.001), supporting the
factorability of the correlation matrix. The results of the KMO measure and Bartlett’s test are summarized in Table 6.

Total Variance Explained

Three factors were extracted based on eigenvalues greater than 1, accounting for a cumulative variance of 60.072%.
Factor 1 explained 43.360% of the variance, Factor 2 explained 9.181%, and Factor 3 explained 7.531%. The eigenvalues
and cumulative variance explained by each factor are presented in Table 7.

Structure Matrix

The structure matrix displays the factor loadings of each item on the extracted components. Most items loaded strongly
(=0.40) on their designated factors, indicating good convergent validity and supporting the theoretical dimensional
structure. The factor loadings for all items across the three factors are displayed in Table 8.

Table 6 KMO and Bartlett’s Test

Measure Value
KMO 0.901
Bartlett y*Chi-Square | 1599.391
df 78
p-value < 0.001

8 https: Patient Preference and Adherence 2026:20



Yong and Wang

Table 7 Total Variance Explained

Total | % Var | Cum. % | Total | % Var | Cum. %

6.027 | 46.363 | 46.363 5.637 | 43.360 | 43.360
1.619 | 12.456 | 58.819 1.194 | 9.181 52.541
1.348 | 10.369 | 69.187 0.979 | 7.531 60.072

Table 8 Structure Matrix

Item | Factor | | Factor 2 | Factor
3

Ql 0.789
Q2 0.726
Q3 0.716
Q4 0.733
Q5 0.727
Q6 0.804
Q7 0.736
Q8 0.808
Q9 0.845
QIO | 0.758
Ql2 | 0.741
QI3 | 0.853
Ql4 | 0.772

Discussion

Analysis of Factor Structure Validity

This study developed the Cancer Health Education Scale based on the Health Belief Model (HBM), Self-Efficacy Theory,
and Emotion Regulation Theory. Exploratory factor analysis (EFA) identified a three-factor structure—Health
Knowledge Comprehension, Emotional-Attitudinal Support, and Health Behavior Implementation—which together
accounted for 60.1% of the total variance. This proportion exceeds the commonly referenced 50% guideline in social
science research and aligns with recommendations for newly developed patient-reported outcome measures.*® However,
given the exploratory nature of EFA, these findings should be interpreted as preliminary rather than definitive evidence of
structural validity.

As shown in the structure matrix, the factor loadings for all retained items exceeded 0.70 on their primary factors,
suggesting adequate item—factor alignment and limited cross-loadings. This pattern is consistent with psychometric
studies of other cancer-specific instruments, such as empowerment, quality-of-life, and health-belief scales, which
commonly report item loadings above 0.40-0.60 when theoretical constructs are clearly defined and items are well
aligned with patient experience.”’ Nevertheless, EFA is primarily intended for initial construct identification rather than
confirmatory model testing.

Moreover, the sample size (n = 236, 13 items) meets commonly cited empirical guidelines for exploratory factor
analysis, which recommend at least 5-10 participants per item and a minimum of 200 cases to obtain stable factor
solutions.”® The scale also demonstrated strong internal consistency (Cronbach’s o = 0.902), with subscale alphas
exceeding 0.80. Taken together, these psychometric indicators provide initial support for the structural coherence of
the Cancer Health Education Scale. However, further validation using confirmatory factor analysis (CFA) in independent
samples is required to verify the stability, replicability, and generalizability of the proposed three-factor model.
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Theoretical Alignment and Comparison with Existing Instruments

Theoretical Foundation

Each of the three extracted factors appears to align conceptually with established theoretical frameworks. The Health
Knowledge Comprehension dimension appears to reflect key elements of the HBM, particularly perceived benefits and
perceived control over illness management, which have been found to predict cancer-related screening and treatment
behaviors in recent work on culturally adapted HBM questionnaires and knowledge-attitude-practice (KAP) scales
among Chinese patients.”’ The Emotional-Attitudinal Support factor may correspond to central processes in Emotion
Regulation Theory, such as emotional recognition, cognitive reappraisal, and adaptive coping, which have been shown to
mediate the effects of psychoeducational interventions on distress and quality of life in oncology populations.*® The
Health Behavior Implementation dimension draws upon constructs from Self-Efficacy Theory and the Theory of Planned
Behavior (TPB), consistent with studies demonstrating that perceived behavioral control and self-efficacy are key
mechanisms through which cancer education improves adherence, symptom management, and self-care.®'

Positioning Among Existing Instruments

Compared to existing tools, the Cancer Health Education Scale may contribute to addressing a gap in outcome
measurement. The Health Education Impact Questionnaire (heiQ), while validated in cancer populations and demonstrat-
ing good reliability, was originally designed as a generic chronic disease measure focusing on empowerment-related
constructs such as health service navigation and skill acquisition.*> However, heiQ was not originally designed to
specifically assess disease-specific knowledge or emotional adaptation to cancer diagnosis and treatment, limiting its
sensitivity for evaluating oncology-specific education programs.

Similarly, instruments such as the Chronic Disease Self-Efficacy Scale and the Communication and Attitudinal Self-
Efficacy Scale for Cancer (CASE-Cancer) focus primarily on self-efficacy in symptom management or healthcare
communication, respectively, capturing certain aspects of educational impact rather than a comprehensive multidimen-
sional profile.** Recent psychometric work on cancer-specific quality-of-life scales—such as the QLICP series and the
Cancer Dependent Quality of Life (CancerDQoL) questionnaire—has emphasized the importance of integrating multiple
domains (physical, psychological, social, and informational) to assess intervention outcomes comprehensively.** By
explicitly incorporating health knowledge, emotional-attitudinal support, and behavioral implementation into a concise
13-item structure, the present scale may help bridge the gap between generic empowerment tools and more narrowly
focused self-efficacy measures, potentially providing a cancer-specific, multidimensional assessment framework.
However, further validation is required to confirm its comparative advantages.

Clinical Implications and Quality Improvement Applications
Beyond theoretical alignment, The Cancer Health Education Scale may provide useful insights into clinical applications
across three key contexts in oncology care settings, though further validation is needed to confirm its effectiveness.

Baseline Assessment and Needs ldentification
As a baseline assessment tool, the scale may be administered at treatment initiation to begin identifying patients’
educational needs across cognitive, emotional, and behavioral domains. However, further studies are needed to confirm
its utility in clinical practice. Oncology nurses and patient educators can use the three-dimensional profile to detect
specific deficits. For instance, patients scoring low on Health Knowledge Comprehension (Factor 1) may lack under-
standing of treatment protocols, disease progression, or side-effect management strategies, indicating the need for
structured information delivery through multimedia resources, one-on-one counseling, or written educational materials.
Conversely, patients with reduced scores on Emotional-Attitudinal Support (Factor 2) may experience heightened
anxiety, fear of recurrence, or inadequate psychological preparation for treatment challenges, suggesting the need for
psychosocial interventions such as cognitive-behavioral therapy, peer support groups, or mindfulness-based stress
reduction programs.

This multidimensional assessment provides an initial step toward moving beyond generic, one-size-fits-all educational
approaches and towards more targeted intervention planning. Further research is required to confirm the effectiveness of
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this approach in practice. Recent systematic reviews have called for more robust and context-sensitive outcome measures
to evaluate oncology patient education and self-management interventions, particularly in resource-constrained
settings.>> The Cancer Health Education Scale responds directly to this need by providing a brief, psychometrically

sound instrument that can be administered alongside education programs to monitor proximal outcomes in real time.

Personalized Education Program Design
The scale may assist in designing personalized education programs by enabling healthcare teams to tailor interventions to
individual patient profiles. However, further testing is required to validate its practical application in diverse clinical
settings. By analyzing dimension-specific scores, clinicians can match educational strategies to patients’ unique needs
and readiness levels. For example, patients demonstrating adequate knowledge (high Factor 1 scores) but poor behavioral
implementation (low Factor 3 scores) may benefit from practical skill-building sessions, behavioral coaching, or peer
mentorship programs rather than additional didactic instruction. These patients may understand what they should do but
lack the confidence, resources, or social support to translate knowledge into action. Interventions such as goal-setting
workshops, self-monitoring tools, or family-inclusive education sessions may be particularly effective for this subgroup.
Conversely, patients with strong emotional resilience (high Factor 2 scores) but knowledge gaps (low Factor 1 scores)
may respond optimally to structured information delivery through evidence-based educational materials, interactive
digital platforms, or nurse-led teaching sessions. This precision approach aligns with contemporary patient-centered care
models and maximizes the efficiency of limited educational resources. Studies of continuous care models, nurse-led
education, and self-help workbooks suggest that when educational content is customized to patients’ readiness, self-
efficacy, and psychosocial context, the impact on self-management and treatment adherence is significantly greater.*®
Furthermore, the modular structure of the scale supports targeted refinement of educational content. Low scores on
specific dimensions can guide program developers to strengthen particular components—for example, enhancing emo-
tional support resources if Factor 2 scores are consistently low across patient cohorts, or incorporating more practical
behavior-change techniques if Factor 3 scores lag behind other dimensions. This evidence-based approach to program
improvement aligns with findings from meta-analyses showing that multi-component psychoeducational interventions—
those combining information, skills training, and emotional support—are more likely to reduce fatigue, distress, and
symptom burden while improving quality of life.>

Outcome Evaluation and Quality Improvement

As an outcome evaluation instrument, the scale may enable systematic monitoring of health education program
effectiveness through pre-post comparisons. However, these findings should be considered preliminary, and further
validation is needed to assess the scale’s long-term impact across different patient populations. This supports evidence-
based quality improvement initiatives by providing objective data on which aspects of education are most effective and
which require enhancement. Healthcare institutions can use aggregated data to identify systemic educational gaps,
allocate resources strategically, and benchmark performance against established standards or peer institutions.

For example, if pre-post analyses reveal significant improvements in Health Knowledge Comprehension but minimal
changes in Emotional-Attitudinal Support, program coordinators can prioritize the integration of psychosocial compo-
nents such as support groups, counseling services, or stress management workshops. Similarly, if behavioral implemen-
tation scores remain low despite improvements in knowledge and emotional adjustment, this may signal the need for
more intensive follow-up, environmental modifications to reduce barriers to behavior change, or family-inclusive
interventions to strengthen social support networks.

Longitudinal tracking of patient cohorts can also reveal temporal patterns in educational needs across different
treatment phases. For instance, newly diagnosed patients may prioritize knowledge acquisition (Factor 1), while those
undergoing active treatment may require greater emotional support (Factor 2), and survivors transitioning to long-term
follow-up may focus on sustaining health behaviors (Factor 3). Understanding these phase-specific patterns can inform
the development of stage-appropriate educational protocols that align with patients’ evolving needs throughout the cancer

care continuum.
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By providing a standardized, theory-grounded measurement framework, the Cancer Health Education Scale has the
potential to enhance care quality through improved patient engagement, treatment adherence, and health outcomes, while
simultaneously supporting institutional efforts to optimize educational service delivery in resource-constrained oncology
settings. This aligns with broader healthcare quality improvement frameworks that emphasize patient-centered outcomes,
evidence-based practice, and continuous performance monitoring.

Limitations and Future Research Directions

This study has several limitations that should be acknowledged. First, participants were recruited from a single tertiary
hospital in Chongqing, China, using convenience sampling. This approach may limit the generalizability of the findings
to other geographic regions, healthcare settings, or patient populations.”® Therefore, the results should be interpreted with
caution, and future studies should aim to replicate these findings in more diverse settings to test their broader
applicability.

Second, the sample was predominantly female (79.2%) and middle-aged to older adults (age range: 44—88 years),
which may limit the applicability of the scale to male cancer patients and younger adults. This age distribution reflects
the demographic characteristics of the hospital’s catchment area, which is located in an older urban district where the
majority of residents are middle-aged and elderly. Consequently, younger cancer patients (aged 18—43 years) were
underrepresented in this sample. However, it is important to recognize that younger patients may have distinct health
education needs related to fertility preservation, career planning, and digital health literacy.>’*® Additionally, research
has shown that younger cancer patients exhibit different patterns of information-seeking behavior and emotional
responses to diagnosis compared to older adults.>® These age-related differences in health education needs and coping
strategies suggest that the three-factor structure identified in this study may not fully capture the experiences of younger
cancer populations. Therefore, future studies should aim to recruit more balanced samples across gender and age groups,
particularly including younger adults from diverse geographic settings and healthcare facilities. Measurement invariance
testing should also be conducted to assess whether the scale’s factor structure remains stable across different demo-
graphic subgroups.*’

Third, the majority of participants (88.1%) had previous exposure to cancer health education, with most reporting
moderate frequency (46 times). This high baseline exposure may have influenced their responses to the scale items,
potentially inflating scores on certain dimensions. Future studies could aim to recruit patients with varying levels of prior
exposure to cancer education to explore whether baseline knowledge impacts the results.

Fourth, due to sample size and design constraints, only exploratory factor analysis (EFA) was conducted. While EFA
is appropriate for initial scale development, it is important to recognize that confirmatory factor analysis (CFA) is
necessary to establish the stability and replicability of the identified factor structure. Future work should employ
independent samples to perform CFA and examine measurement invariance across subgroups.*!

Finally, all data were collected through self-report at a single time point, which may introduce social desirability bias
and common-method variance.*” To mitigate these limitations, future studies could adopt longitudinal designs and
incorporate objective indicators of patient outcomes.

Beyond addressing these methodological limitations, future research should establish additional psychometric proper-
ties, including criterion-related validity and cross-cultural validation. Given the age-related differences in health educa-
tion needs, future validation studies should specifically examine the scale’s performance across different age cohorts.

Conclusion
This study developed and provided preliminary validation evidence for the Cancer Health Education Scale designed for
adult cancer patients. Grounded in the Health Belief Model, Self-Efficacy Theory, and Emotion Regulation Theory, the
scale was systematically constructed through literature review, patient interviews, expert evaluation, pilot testing, and
a hospital-based survey.

Exploratory factor analysis suggested a three-factor structure—Health Knowledge Comprehension, Emotional-
Attitudinal Support, and Health Behavior Implementation—with acceptable internal consistency and initial structural
support. These findings provide preliminary evidence that the scale may capture cognitive, emotional, and behavioral
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dimensions of cancer-related health education outcomes. However, as only exploratory analyses were conducted, further
confirmatory validation is required to establish the stability and generalizability of the factor structure.

The instrument may offer a concise and theory-informed framework for assessing educational outcomes in oncology
settings. Its multidimensional structure has the potential to support needs assessment, intervention tailoring, and outcome
monitoring. Nevertheless, its broader clinical applicability should be interpreted cautiously until further validation studies
are completed.

Future research should conduct multicenter studies, perform confirmatory factor analysis (CFA), and examine
measurement invariance across demographic subgroups to strengthen the psychometric evidence base. Cross-cultural
validation and longitudinal research are also necessary to determine predictive validity and long-term utility. Such
continued investigation will clarify the scale’s role in supporting evidence-informed and patient-centered cancer educa-
tion practices.
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