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Purpose: This study aimed to explore social support on health promotion behavior among patient with thyroid cancer and to
investigate the mediating effect of patient activation in this relationship.

Participants and Methods: This study used a cross-sectional correlational design. A convenience sample of 618 thyroid cancer
patients from two hospitals in Hunan Province, China, was included in the study. Data were collected from April to November 2023.
The survey tools include: the General Information Questionnaire, Patient Activation Scale, Health Promoting Lifestyle Scale Chinese
Revised Version, Social Support Rating Scale. Structural equation modeling and bootstrapping were used to analyze the mediating
effect of patient activation on social support and health promotion behavior.

Results: Social support was positively correlated with health promotion behavior (7= 0.360, P<0.001), social support was positively
correlated with patient activation (+=0.293, P<0.001), patient activation was positively correlated with health promotion behavior
(=0.541, P<0.001). Patient activation partially mediated the impact of social support and health promotion behavior, accounting for
33.03% of the total effect.

Conclusion: Thyroid cancer patients’ health behavior need to be improved. Medical professionals ought to devise an intervention
strategy based on pathways that influence health promotion behaviors among thyroid cancer patients. This approach aims to improve
social support and patient activation, in order to promote the improvement of health promotion behavior, ultimately reducing the
burden of medical care.
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Introduction

Thyroid cancer (TC) is the most prevalent cancer of the endocrine system and the head and neck region, with an
estimated 58,600 new cases diagnosed worldwide in 2020." Surgery remains the primary and effective treatment for TC
both in China and globally. Advances in medical technology have resulted in a five-year relative survival rate of 84.3%
for TC patients in China, compared to 98.6% in developed countries such as those in Europe and the United States.”
These disparities in outcomes are influenced not only by differences in medical technology, economic status, and cultural
practices but also by behavioral habits and living environments.® Poor health lifestyles, including irrational diets and
insufficient physical activity,' contribute significantly to the increasing incidence and prevalence of TC, adversely
affecting patient prognosis and quality of life.® Effective health promoting behaviors are crucial for enhancing
health-related quality of life and preventing cancer recurrence.”®
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Health promoting behavior encompass actions aimed at maintaining and improving health, including health respon-
sibility, self-realization, physical activity, nutrition habits, interpersonal relationships, and stress man.algement.9 Research
indicates that TC patients can lower recurrence rates by adopting healthier lifestyles and adhering to health promoting
behaviors.'” However, many TC survivors continue to engage in unhealthy behaviors such as smoking, alcohol
consumption, and lack of exercise, which significantly impact their quality of life and disease prognosis.®
Understanding the factors that influence health promoting behaviors is essential for designing personalized interventions
that enhance patient engagement in health-related behavior changes and reduce the burden on healthcare systems.

Health promoting behaviors are influenced by various factors, including cognitive-perceptual elements (eg, self-
efficacy, perceived health status) and modifying factors (eg, demographic characteristics, biological traits, interpersonal
relationships). Social support, defined as the assistance and protection provided to individuals, plays a critical role in
mitigating stress, maintaining psychological well-being, reducing disease risk, and promoting healthy behaviors.''"'?
Despite its importance, there is limited empirical research on the relationship between social support and health
promoting behaviors specifically among TC patients.''

Patient activation refers to a patient’s readiness, willingness, and ability to manage their health, highlighting the
importance of self-care and collaboration with healthcare providers.'>'® As cancer is increasingly recognized as a
chronic disease requiring self-management, patient activation has gained significant attention.'” Higher patient activation
is associated with lower healthcare and societal costs, better adherence to treatments, regular exercise, and healthier diets,
leading to improved health outcomes.'®'” In China, research on patient activation is still developing, with recent studies
showing moderate activation levels among young and middle-aged postoperative TC patients influenced by education,
1311 treatment, and disease acceptance.”’ Additionally, patient activation is positively correlated with social support, as
supportive environments enhance self-esteem and confidence in disease management.?'*?

The existing literature suggests that social support and patient activation are interconnected and both influence health
promoting behaviors. However, empirical studies specifically examining these relationships among TC patients in China,
particularly the mediating role of patient activation, are lacking.

This study is grounded in the Health promotion Ecological Model,*****

which emphasizes the impact of individual
attitudes, self-efficacy, and social support on behavior change. We hypothesize that TC patients with strong social support
will exhibit higher levels of patient activation and engage more in health promoting behaviors. Furthermore, social
support is expected to influence health promoting behaviors directly and indirectly through patient activation. Therefore,
this study aims to assess the current status of social support, patient activation, and health promoting behaviors among
TC patients and to elucidate the mechanisms by which social support affects health promoting behaviors through patient
activation. The findings will provide a theoretical foundation for developing targeted nursing interventions for TC

patients.

Methods
Study Design and Setting

This was a cross-sectional and descriptive correlation design. It was examined the effect of social support on health
promoting behavior through the mediating effect of patient activation in thyroid cancer patient.

Participants and Procedure

Using a convenience sampling method, all participants were received either inpatient or outpatient care in two university
hospitals in southern China. Data collection was conducted from April to November 2023. The inclusion criteria of
thyroid cancer patients were as follows: (1) adults (=18 years) who had undergone surgery to treat thyroid cancer; (2)
able to understand and cooperate with the investigation; (3) willing to sign informed consent and voluntarily participate
in this study. Patients were excluded if they (1) had been diagnosed with severe organ dysfunction or other malignancies;
(2) had a history of mental illness, cognitive impairment, or communication impairment; (3) were unwilling to participate

in our study.
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Sample Size

The recommended minimum sample size for structural equation modeling (SEM) research is 200 cases in the model, and
a dropout rate of 10%, the calculated minimum sample size was 220. We invited 632 cases; however, 14 patients did not
complete the questionnaires due to exhaustion and physical discomfort. Finally, data for 618 patients were included in the
analysis record. The response rate was 97.8%.

Measures

Demographic and Disease-Related Questionnaire

We designed a demographic questionnaire according to the theme of the study that collected patient information.
Demographic data (eg, age, gender, marital status, education level, current residence, occupation, per capita monthly
household income (RMB), residence status, medical expenditure pattern) and disease-related information (eg, patholo-
gical type, surgical approach, post-operative duration, complementary therapeutic modalities, recurrence of thyroid
cancer after surgery, level of knowledge of the disease, combined with other diseases) were collected by a demographic
and disease-related questionnaire.

Health Promoting Lifestyle Profile Il, Revise, HPLP-IIR

Health promoting behavior was measured by the Health-Promoting Lifestyle Profile I (HPLP-IIR) developed by Walker et al.*®
The scale was translated and revised to the Chinese version by Cao in 2016, which includes six dimensions: health
responsibility (11 items), stress management (5 items), interpersonal relationship (5 items), nutrition (6 items), physical activity
(8 items), and spiritual growth (5 items). The scale is scored using a 4-point Likert method, ranging from 1 (never) to 4 (always
existing). The total scale score is 40—160, with a higher score indicating a higher health promoting behavior level. The
Cronbach’s a coefficient for this scale was 0.810.

Social Support Rating Scale

Social support was measured by the Social Support Rating Scale (SSRS) developed by Xiao in 1994,%” including 3
dimensions: subjective support (4 items), objective support (3 items), and utilization of social support (3 items). The
score ranges for each dimension: objective social support is score from 1 to 22, subjective social support is score from §
to 32, and utilization of social support is score from 3 to 12, and the total scale score ranges from 12 to 66, with a higher
score indicating better social support. The Cronbach’s o coefficient for this scale was 0.890-0.940.

Patient Activation Measure

Patient activation was measured by the Patient Activation Measure (PAM) developed by Hibbard."> The scale was
translated and revised to the Chinese version by Hong in 2018.%® The scale was used to evaluate the extent of patients’
awareness, knowledge, skills and confidence in managing their illness and health, with 13 items scored by Likert 5-grade
scoring. The total score is calculated by adding up the scores of all applicable entries and converting them to a
standardized score, with higher scores indicating higher levels of patient activation. Based on the scores, patients can
be categorized into four levels of patient activation: PAMI (first level, <47.0 points); PAM2 (second level, 47.1-55.1
points); PAM3 (third level, 55.2—72.4 points); and PAM4 (fourth level, >72.4 points). The Cronbach’s a coefficient for
this scale ranged from 0.81 to 0.84, and the content validity ranged from 0.87 to 0.92.

Procedure

This study was conducted after obtaining approval from the Research Ethics Review Committee of the Hunan Normal
University. Participants were recruited from both inpatient wards and outpatient departments. For outpatients, data were
gathered during their waiting periods before treatments and examinations, while for inpatients, data collection occurred
during their hospital stay. Participation was voluntary, with individuals expressing their willingness to join the study and
providing written consent prior to data collection. The researcher personally explained the study’s background and
objectives to each patient. A standardized set of instructions was provided to guide participants through the questionnaire
completion process. To ensure data integrity, the electronic questionnaire required responses to all items before allowing
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submission. Paper-based questionnaires were distributed and collected immediately, with each being reviewed for
completeness upon return. Completing the survey took approximately 10-15 minutes, and all participants received
small gifts as a token of appreciation for their participation.

Statistical Analyses

Data were entered using Epidata software and analyzed via SPSS25.0 and AMOS26.0 software. The general character-
istics, disease- related characteristics, health promoting behavior, patient activation, and social support of the participants
were identified using descriptive statistics. For normally distributed data, independent sample #-tests and ANOVA were
employed for univariate analysis. Correlation among health promoting behavior, patient activation and social support
were analyzed using Pearson correlation analysis. Structural equation modeling was used to verify the model’s fit with
social support as the independent variable, patient activation as the mediating variable, and health promoting behaviors as
the dependent variable. Following fit indices were used to evaluate the model’s goodness of fit: y°/df < 5, RMSR and
RMSEA < 0.08, GFI and AGFI > 0.90, CFI, NFI, and IFI > 0.90. The non-parametric Bootstrap method was used to the
test mediating effect of patient activation between social support and health promoting behaviors. The corresponding
impact was significant if the bootstrap 95% CI for the estimated mediating effect did not contain 0. A two-tailed P
value<0.05 was considered statistically significant.

Results

Demographic and Clinical Characteristics of the Sample

A total of 618 patients with thyroid cancer participated in this study. Most were female (77.7%), the mean age was 40.7
years (SD=11.2). A large percentage of patients were married (82.9%) and a per capita household income of more than
5000 RMB monthly. Most participants were diagnosed with papillary thyroid cancer (96.9%). A majority of participants
(78.3%) were undergoing endocrine therapy (take levothyroxine sodium tablets). Details are presented in Table 1.

Table | Demographic and Disease-Related Characteristics of the Sample (N=618)

Variables Categories n %
Age (years) 18~44 403 65.2
45~59 183 29.6
260 32 52
Gender Male 138 223
Female 480 777
Marital status Married 509 824
Single 109 17.6
Educational level Junior high school and below 141 228
High school or technical school College 140 227
Junior College 125 20.2
Bachelor degree or above 212 343
Residence City 462 74.8
Countryside 156 25.2
Living conditions Living alone 74 12.0
Live with your spouse 148 239
Live with children 33 5.3
Live with spouse and children 313 50.6
Other 50 8.1
(Continued)

2134 https: Journal of Multidisciplinary Healthcare 2025:18



Li et al

Table | (Continued).

Variables Categories n %
Occupation Workers 48 7.8
Farmers 66 10.7
Public institutions 144 233
Separation/retirement 33 5.3
Freelance 150 24.3
Other 177 28.6
Monthly per income <3000($410.80) 126 20.4
(RMB and equivalent in US $) 3000~5000($410.80~$684.80) 223 36.1
>5000 ($684.80) 269 43.5
Medical expenditure pattern Medical insurance for residents 177 28.6
Employee with medical insurance 316 5.1
Self-paying 34 55
Other 9l 14.7
Pathological type Papillary thyroid carcinoma 599 96.9
Follicular thyroid cancer and others 19 3.1
Operation Thyroidectomy 438 70.9
Secondary (partial) excision 180 29.1
Postoperative duration (months) <3 204 33.0
3~6 87 14.1
>6 327 52.9
Adjuvant treatment Endocrine therapy 484 783
lodine-131 14 23
Endocrine therapy + lodine-131 120 19.4
Thyroid cancer with or without recurrence No 597 96.6
Yes 21 34
Level of knowledge of the disease Unknown 58 9.4
Partial understanding 331 53.6
Understand completely 229 37.1
Combined with other diseases No 468 75.7
Yes 150 243

Descriptive Statistics of Health Promoting Behavior, Patient Activation and Social Support
Table 2 shows the mean scores for health promoting behavior, patient activation, and social support. The mean score of health

promoting behavior was 105.67+15.63, the total scores for patient activation was 76.95+£10.14, and social support was

38.41£7.24.

Table 2 Correlation Among Social Support, Patient Activation and Health Promotion Behavior in Patients with Thyroid Cancer

(N=618)
Variables Scales Mean tSD Patient Social Health Promotion
Activation Support Behaviors
Patient activation Patient Activation Measure 76.95+10.14 | 0.293%* 0.541%*
Social support Social Support Rating Scale 38.41+7.24 — | 0.360%*
Health promotion behavior | Health Promoting Lifestyle Profile Il 105.67+15.63 — — |

Note: *P<0.001.

Journal of Multidisciplinary Healthcare 2025:18

https:

2135



Li et al

Correlation Analysis Among Health Promoting Behavior, Patient Activation and Social
Support

Pearson correlation analysis showed significant associations between health promoting behavior, patient activation, and
social support. Specifically, social support was positively correlated with patient activation (»=0.293, P<0.001), and a
positive correlation with the health promoting behavior (=0.360, P<0.001). Furthermore, patient activation was
positively correlated with health promoting behavior (+=0.541, P<0.001) (Table 2).

The Mediating Effect of Patient Activation on the Association Between Social

Support and Health Promoting Behavior

A structural equation model was constructed to test the relationships between social support, patient motivation and health
promoting behavior. Standardized results of each path in the model are shown in Figure 1. This study’s analysis data of the
structural model suggested thaty”/df=4.161, RMSEA = 0.072, GFI=0.958, AGFI = 0.930, CFI = 0.930, NFI =0.910, IFI=0.930.
The indexes showed that the model was realistic and had a high degree of fitting.

As shown in Table 3, The structural equation model path analysis results that social support had a positive predictive
effect on patient activation in thyroid cancer patients (5=0.413, P<0.001); patient activation had a positive predictive
effect on health promoting behavior ($=0.444, P<0.001); social support had a positive predictive effect on health
promoting behavior (=0.371, P<0.001); There is a partial mediating effect of patient activation between social support
and health promoting behavior ($=0.413*%0.444=0.183) (Table 4). And a total effect of 0.554 ($=0.183+0.371=0.554),
which accounted for 33.03% of the total effect. Bootstrap sampling test was used to investigate the mediating. The results
showed that patient activation partially mediated the relationship between social support and health promoting behavior.
The indirect effect of patient activation was 0.183, with a bootstrap bias-corrected 95% confidence interval of (0.217,
0.391) (P<0.001). The total effect of social support on health promoting behavior through patient activation was 0.554
(P<0.001) (Table 4).
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Figure | Structural equation model illustrating the mediating role of patient activation (standardized).
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Table 3 Path Coefficient of Patient Activation on the
Relationship of Social Support and Health Promotion

Behavior
Structural path B S.E. | C.R. P i}
SSRS—PAM 1.570 | 0.248 | 6.331 | <0.001 | 0.413
PAM—HPB 0.074 | 0.009 | 8222 | <0.001 | 0.444
SSRS—HPB 0.234 | 0.046 | 5.087 | <0.00l | 0.371

Note: C.R.=Estimate(B)/SE.

Abbreviations: SSRS, Social Support Rating Scale; PAM, Patient Activation
Measure; HPB, Health promotion behavior; B, unstandardized coefficients; f,
standardized coefficients; S.E., standard error; C.R,, critical ratio.

Table 4 Mediating Effect of Patient Activation on the
Relationship Between Social Support and Health Behavior

Effect Relationship Estimate | Bootstrapping P
(BC 95% CI)

Indirect effect of X on Y 0.183 [0.217,0.391] <0.001
Direct effect of X on Y 0.371 [0.330,0.621] <0.001

Note: The indirect effect of X on Y: Social support —Patient activation — Health
promotion behavior (X—M—Y).

Abbreviations: Cl, confidence interval. M, Patient activation. X, Social support. Y,
Health promotion behavior.

Discussion

This study examined social support, patient activation, and health promoting behaviors among thyroid cancer (TC)
patients. Additionally, a mediation model was employed to evaluate how patient activation mediates the relationship
between social support and health promoting behaviors. The mediation model accounted for 33.03% of the variance in
health promoting behaviors.

The average health promoting behavior score was 105.67 + 15.63 points, indicating a moderate level, which aligns with
previous findings in TC patients.* Notably, 79.1% of the participants (489 out of 618) exhibited moderate health promotion
behaviors, suggesting that there is significant potential for improvement in this area. Among the different dimensions of health
promoting behaviors, nutrition scored the highest. Proper nutrition is essential for maintaining adequate energy and nutrient
intake. This higher focus on dietary behaviors may be attributed to extensive dietary education by healthcare professionals and
the relative ease with which patients can incorporate dietary changes into their daily routines.” Conversely, the physical
activity dimension scored the lowest, indicating a lack of regular exercise among TC patients. This deficiency might be due to
prolonged wound healing post-surgery and the lifelong use of levothyroxine sodium tablets, which can cause side effects such
as drowsiness, fatigue, and weakness.

Health promoting behaviors were found to be associated with factors including occupation, monthly household income per
capita, disease knowledge, medical expenses, and cancer recurrence. Patients with higher incomes, stable employment,
comprehensive health care coverage, and greater awareness of TC are more likely to access extensive medical resources and
treatment options. Consequently, these patients are more inclined to adopt and adhere to healthy lifestyles to prevent disease
recurrence.

The study also revealed that higher patient activation is linked to enhanced health-promoting behaviors. Patient activation,
a crucial strategy for disease management, serves as a significant predictor of health behaviors, relationships, and stress
management.®® The average patient activation score among the 618 TC patients was 76.95 + 10.14, which is higher than
previously reported scores for TC patients in Henan Province.” This discrepancy may be due to differences in age, survey
locations, and sample sizes. Furthermore, 75.6% of the patients were at the highest level of patient activation, possibly because
the participants were predominantly young and middle-aged, highly educated, cognitively capable, and well-informed about
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their disease.’' Additionally, most participants lived with their spouses and children, receiving substantial physiological and
psychological support from their families.*” Therefore, future interventions should be personalized based on patient activation
levels, particularly targeting those with low or medium activation. Strategies should aim to boost motivation for medical
decision-making, enhance patients’ knowledge, skills, and confidence in disease management, and establish strong social
support systems to improve patient activation.*>

The total social support score was 38.41 +7.24, reflecting a moderate level. This moderate score may be due to the
favorable prognosis and high survival rate of TC, resulting in less community and family support. Additionally, patients may
face challenges in accessing information, meeting emotional needs, and receiving assistance within the context of Chinese
society.** Higher social support was positively associated with better health promoting behaviors among TC patients. This
association likely arises because support and emotional care from family, friends, and medical teams enhance patients’ health
awareness and self-confidence, motivating them to adopt healthier lifestyles. Notably, support utilization was a significant
predictor of health promoting behaviors, indicating that patients who effectively utilize support resources are more likely to
develop health-promoting behaviors. A study highlighted that economic assistance, spiritual support, and life services from
the community, family, and friends can significantly improve patients’ self-efficacy and foster healthy lifestyles.*
Consequently, healthcare professionals should encourage patients to build strong social networks, leverage available social
resources, engage in meaningful interactions with peers and family members, and cultivate healthy lifestyle habits.

A mediating model was developed to explore how social support influences health promoting behaviors through
patient activation. Patient activation accounted for 33.03% of the total effect, underscoring its significant role. Individual
behavior is shaped by both intrinsic and extrinsic environmental factors, with social support being a crucial extrinsic
factor that predicts health behaviors and manages psychological stress. The study emphasizes that a supportive social
environment empowers individuals, enhancing their confidence in health management and motivating them to adopt
healthy lifestyles.’® Conversely, inadequate family and peer support undermines patients’ confidence and skills in health
management, necessitating long-term monitoring and lifelong medication for TC patients. This lack of support, coupled
with the psychological distress caused by the disease and its treatment, further diminishes health-promoting behaviors.*”

Moreover, the direct effect of patient activation on health promoting behaviors was found to be greater than the direct
effect of social support. This suggests that healthcare professionals should prioritize enhancing patient activation
alongside building a supportive social environment. Comprehensive and targeted intervention strategies that focus on
both patient activation and social support are essential for improving health promoting behaviors in TC patients.

Implications for Practice

Our study findings showed that thyroid cancer patients have health promoting behaviors at a moderate level, suggesting
that health professional should be able to target interventions based on factors influencing health promoting behaviors.
Patient activation plays a partial mediating role between social support and health promoting behaviors among thyroid
cancer patients. Hence, efforts should be taken to build a good social support system, including support from family,
colleagues, friends and medical staff. On the other hand, focusing on patient activation and developing personalized
intervention strategies for patients aims to enhance confidence and ability in self-health management, which helps to
improve the efficiency of healthcare resources and promote the development of healthy behavioral habits, thus improving
quality of life and increasing treatment satisfaction for thyroid cancer patients.

Limitations and Future Research

Our study has several limitations. First, this study employed convenience sampling from two university hospitals, which
may affect the representativeness and generalizability of the findings. Second, health promoting behavior is a dynamic
construct, and factors such as patient activation and social support are significantly influenced by geographic, economic,
and socio-cultural contexts. To address these limitations, future research should consider expanding the sample size and
incorporating qualitative approaches to gain a deeper understanding of the mechanisms through which patient activation
affects health promoting behaviors. Third, although structural equation modeling was employed to validate the relation-
ships between variables quantitatively, this study is based on cross-sectional data alone. Future research should conduct
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longitudinal studies to explore the mediating role of patient activation on the relationship between social support and
health promoting behavior in patient.

Conclusions

Our findings indicate that health promoting behaviors among thyroid cancer patients are influenced by factors such as
occupation, monthly household income per capita, disease knowledge, medical expenses, and cancer recurrence. Future
research should aim to design targeted health education programs that encourage healthy behaviors tailored to patients’
individual characteristics and circumstances. Patient activation serves as a mediator in the relationship between social
support and health promoting behaviors, providing deeper insight into how patient activation influences this dynamic. To
enhance health promoting behaviors, healthcare professionals should implement strategies that build robust social
support systems, boost patient activation, and encourage the maintenance of a healthy lifestyle.

Ethical Approval

This study was conducted in accordance with the Declaration of Helsinki. This study was conducted after obtaining
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