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Conflicting health information 
increases fear of disease 
progression in HPV-infected 
individuals: disease uncertainty as 
mediator and tolerance of 
uncertainty as buffer
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Background: Human papillomavirus (HPV) infection is highly prevalent, and infected 
individuals frequently encounter HPV-specific conflicting health information about 
their condition. Although this phenomenon is well documented, the mechanisms 
by which such information influences fear of progression (FoP) and potential 
interventions remain unexplored.

Methods: This research was conducted in two phases. Phase 1 (n = 218) 
developed and validated the HPV-Specific Conflicting Health Information Scale. 
Phase 2 (n = 501) examined disease uncertainty as a mediator and tolerance of 
uncertainty as a moderator among HPV-positive female patients.

Results: The HPV-Specific Conflicting Health Information Scale demonstrated 
a two-dimensional structure representing objective experiences and subjective 
perceptions of HPV-specific conflicting health information. Phase 2 revealed 
that HPV-specific conflicting health information indirectly influenced Fear 
of Progression via disease uncertainty, with this relationship moderated by 
individuals’ tolerance of uncertainty.

Conclusion: This study established the first validated measure of HPV-specific 
conflicting health information. The findings indicate that enhancing tolerance 
of uncertainty may serve as an effective complement to reducing conflicting 
information exposure in addressing HPV-related psychological distress.
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1 Introduction

HPV infection remains a pressing public health concern, with HPV screening being 
identified by the World Health Organization as one of the key strategies for eliminating 
cervical cancer. Human papillomavirus (HPV), a double-stranded DNA virus, is responsible 
for almost all cases of cervical cancer worldwide (1, 2). Statistics indicate that 80% of men and 
90% of women will infect HPV at some point in their lives (3). In 2020, an estimated 604,127 
cervical cancer cases and 341,831 deaths were reported globally (4), with new cases increasing 
to approximately 660,000 in 2022 (5).
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In 2020, the World Health Organization launched a global 
initiative to eliminate cervical cancer through a comprehensive 
approach including HPV vaccination, screening, and treatment of 
diagnosed cervical diseases (6). In response to this call, many 
countries have developed and implemented cervical cancer screening 
guidelines and practices, with HPV testing playing a crucial role in 
these initiatives (2, 7).

HPV screening, despite its widespread clinical application, faces 
significant challenges in diagnostic specificity and procedural 
complexity. These challenges manifest in three key areas. First, while 
HPV testing demonstrates high sensitivity in viral detection, it has 
limited specificity in discriminating between high-risk and low-risk 
genotypes (8), potentially resulting in overdiagnosis and subsequent 
overtreatment (9). Second, screening protocols lack international 
standardization, with substantial variations across countries in 
recommended screening ages, intervals, and methodologies (2). Third, 
continuous advancements in HPV detection technologies necessitate 
frequent protocol updates to address issues of testing optimization and 
diagnostic accuracy (10).

Individuals with HPV frequently encounter conflicting health 
information, both passively and actively. A typical example occurs 
when HPV-related information on social media platforms contradicts 
medical advice: physicians may recommend monitoring certain HPV 
infections without intervention, while social media advocates 
immediate treatment. Carpenter and Han (11) systematically 
conceptualize conflicting health information as two or more logically 
inconsistent health-related propositions and identify four fundamental 
dimensions: substantive issues, source diversity, evidence 
heterogeneity, and temporal inconsistency. In the HPV context, these 
dimensions are reflected in various ways: substantive issues manifest 
as differences in prevention, diagnosis, and treatment protocols; 
source diversity appears as contradictions within or between 
information sources; evidence heterogeneity emerges from 
inconsistent clinical research findings; and temporal inconsistency 
arises from dynamic guideline updates.

Conflicting health information involves not only clear contradictions 
in the content itself but also individuals’ subjective perceptions of these 
conflicts. Zimbres et al. (12) created a model that differentiates between 
objective conflicting information that one encounters and the subjective 
experience of perceiving such conflicts. Their model illustrates that 
simply being exposed to conflicting information does not automatically 
lead to feelings of conflict; these objective and subjective experiences can 
produce different outcomes. Therefore, in this study we define conflicting 
health information in relation to HPV as including both the actual 
experience of encountering conflicting HPV-related health information 
and the psychological distress that may arise from perceiving these 
conflicts. This dual-dimensional conceptualization acknowledges that 
even when individuals come across the same conflicting health 
information, their subjective perceptions and psychological reactions to 
these contradictions can differ significantly. Despite the theoretical 
importance of these distinctions, there are currently no validated tools 
available to systematically assess individuals’ experiences with 
HPV-related conflicting information.

Exposure to conflicting health information generates multiple 
adverse effects. At the psychological level, such information elicits 
negative emotional responses including confusion, frustration, and 
anger (13), while simultaneously disrupting cognitive attention 
mechanisms crucial for accurate information processing (14). These 
effects demonstrate a spillover phenomenon, where cognitive 

resistance extends beyond the conflicting information to affect the 
processing of other well-evidenced health information (13).

The adverse effects on health-related behaviors are particularly 
pronounced. Increased exposure to conflicting medication information 
negatively correlates with medication adherence (15, 16). Similarly, 
contradictory expert opinions diminish trust in expertise and reduce 
compliance with professional recommendations (17). Studies indicate 
that such exposure decreases health information seeking and sharing 
behaviors (18) and undermines self-efficacy in cancer prevention 
practices (19). In the HPV context, exposure to contradictory information 
impairs cognitive processing of vaccine information and elevates 
confusion, subsequently reducing vaccination intentions through 
increased decision conflict (20). Parallel findings in breast cancer 
screening research demonstrate that conflicting media information 
heightens confusion and negative attitudes toward mammography (21).

Fear of progression (FoP) represents the most characteristic 
psychological state among HPV-infected individuals. Fear of 
progression was initially conceptualized to describe cancer patients’ 
concerns about disease recurrence, progression, and metastasis (22). 
Unlike general health anxiety, FoP is a multidimensional construct 
encompassing emotional responses (such as worry and anxiety), 
partner and family relationships (impacts on family members), 
occupational effects (changes in work capability), and loss of autonomy.

Although HPV infection does not inevitably lead to cancer, the 
possibility of progression makes FoP one of the most common 
psychological burdens for HPV-positive individuals (23). Research 
evidence demonstrates the prevalence of this multidimensional fear 
among HPV-infected individuals. A German study of patients with 
HPV-related premalignant genital lesions found that 22% of women 
“often” or “very often” experienced anxiety about disease progression, 
while 47% frequently experienced physical symptoms of fear. Notably, 
these patients showed no significant differences from cancer patients 
in partner-related or family-related concerns (24). Through interviews 
with women with abnormal Pap smears (a screening result highly 
correlated with HPV infection), Rask et  al. (25) found that these 
women tended to interpret abnormal results as indicators of cancer, 
leading to anxiety. Ciavattini et al. (26) online survey similarly found 
that anxiety, worry, and fear were the most commonly reported 
emotions among women with HPV-positive or abnormal Pap smear 
results. In China, Li et  al. (27) identified through interviews that 
HPV-positive women’s fear of progression primarily manifested as 
emotional responses, concerns about physiological health, and worries 
about family and social functioning.

Existing evidence suggests that conflicting health information 
may exacerbate fear of progression among HPV-infected individuals. 
Exposure to conflicting health information triggers negative emotional 
responses, including confusion, frustration, and worry (13). Han et al. 
(28) found that exposure to inconsistent health information increases 
cancer risk perception and related concerns, even among individuals 
with no cancer history. This impact may be particularly threatening 
for HPV-infected individuals for two reasons: first, HPV infection has 
potential links to cancer development (29), and second, research has 
demonstrated HPV-infected individuals commonly experience 
significant fear of progression (23).

Disease uncertainty may represent a pathway linking conflicting 
health information to fear of progression. The Uncertainty in Illness 
Theory identifies three key factors that influence individuals’ 
assessment of uncertainty: lack of credible authority, event uncertainty, 
and absence of symptom patterns (30). These factors directly 
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correspond to characteristics of conflicting health information: content 
conflicts undermine authority, evidence heterogeneity increases 
uncertainty, and temporal inconsistency prevents pattern recognition.

In the context of HPV infection, conflicting health information 
serves as uncertainty cues that hinder the formation of cognitive schemas 
about the disease process. This difficulty in constructing coherent 
understanding leads to uncertainty about disease unpredictability, which 
may trigger systematic concerns about disease progression, including 
worries about physical health, career impact, and family functioning (31).

Tolerance of uncertainty may serve as a protective factor in the 
process through which illness uncertainty influences fear of 
progression. Tolerance of Uncertainty refers to an individual’s capacity 
to endure uncertain situations, manifested in individual differences 
across cognitive, emotional, and behavioral responses (32, 33). These 
individual differences can influence how people evaluate and cope 
with uncertainty (34). In health contexts, lower tolerance of 
uncertainty significantly correlates with higher levels of anxiety and 
depression, as demonstrated during the high-uncertainty environment 
of the COVID-19 pandemic (35).

Research in cancer contexts has also examined the role of 
uncertainty tolerance in the development of fear of progression. 
Waroquier et al. (36) found a significant correlation between cancer 
patients’ intolerance of uncertainty and their fear of progression. From 
a stress response perspective, Shen et al. (37) discovered that illness 
uncertainty might increase fear of progression by reducing individuals’ 
tolerance of uncertainty. The present study proposes that tolerance of 
uncertainty, as a relatively stable individual trait, may influence how 
individuals evaluate and cope with illness uncertainty, thereby 
moderating its impact on fear of progression.

Complex relationships exist among HPV-related conflicting 
health information, illness uncertainty, and fear of progression. 
However, current research has two major limitations. First, despite 
HPV-infected individuals’ extensive exposure to conflicting health 
information, there is no dedicated scale for assessing such experiences 
and perceptions. Second, while research has demonstrated that 
conflicting health information triggers negative emotional responses, 
and the Uncertainty in Illness Theory provides a theoretical framework 
for understanding this process, a systematic examination of the 
mechanisms underlying fear of progression in HPV-infected 

individuals is lacking. Notably, the role of tolerance of uncertainty as 
a potential protective factor in this process remains unexplored.

Therefore, this study will proceed in two phases: initially 
developing and validating an HPV-Specific Conflicting Health 
Information Scale, followed by investigating the mechanism through 
which conflicting health information influences fear of progression 
via illness uncertainty, and examining the moderating role of tolerance 
of uncertainty. This research will not only deepen understanding of 
the psychological state of HPV-infected individuals but also provide 
a foundation for developing targeted psychological interventions.

To address these research questions, this study proposes the 
following hypotheses (Figure 1):

Hypothesis 1: Conflicting health information positively correlates 
with fear of progression in HPV-positive individuals.

Hypothesis 2: Disease uncertainty mediates the relationship 
between conflicting health information and fear of progression.

Specifically:

Hypothesis 2a: Conflicting health information positively predicts 
disease uncertainty.

Hypothesis 2b: Disease uncertainty positively predicts fear 
of progression.

Hypothesis 3: Tolerance of uncertainty moderates the effect of 
disease uncertainty on fear of progression, such that higher 
tolerance of uncertainty weakens the positive impact of disease 
uncertainty on fear of progression.

2 Materials and methods

2.1 Procedures

The research was conducted in two main phases. Phase 1 
comprised two steps. Step 1 involved the development of an initial 

FIGURE 1

Conceptual model of the relationships between conflicting health information, disease uncertainty, tolerance of uncertainty, and fear of progression.

https://doi.org/10.3389/fpubh.2025.1532592
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Huai et al. 10.3389/fpubh.2025.1532592

Frontiers in Public Health 04 frontiersin.org

pool of seven items based on common HPV-related patient 
inquiries (38). Semi-structured interviews with 13 HPV-positive 
female patients were conducted to refine these items and explore 
potential new ones. Two rounds of expert consultation further 
refined the scale. A draft scale was then generated using a dual-
response format for each item, based on interview findings and 
expert feedback. Step  2 of Phase 1 focused on psychometric 
validation. Between September and October 2023, 218 
HPV-positive female patients completed the draft scale. Item 
analysis, exploratory factor analysis (EFA), and confirmatory factor 
analysis (CFA) were performed to establish the scale’s final 
structure. Test–retest reliability was assessed with 42 participants 
over a 1–2-week interval.

Phase 2 involved 501 HPV-positive female patients to examine 
relationships among HPV-related conflicting health information, fear 
of disease progression, disease uncertainty, and tolerance of 
uncertainty using the validated scale. The study was approved by 
institutional board of Nankai University. All participants provided 
informed consent before participation. The study flowchart is 
presented in Figure 2.

2.2 Phase 1: Scale development

2.2.1 Step 1: Item generation and initial 
refinement

2.2.1.1 Initial item development
The development of the HPV-Specific Conflicting Health 

Information Scale was necessitated by the absence of existing 
measures specifically designed for this purpose. Adapting Carpenter 
et  al. (39) method for assessing conflicting drug information, an 
initial pool of seven items was developed based on the most 
frequently encountered uncertain and conflicting HPV-related 
questions from patients in clinical practice (see Table 1).

Informed by Zimbres et al. (12) research on Contradictory Health 
Information Processing, which highlighted the distinction between 
objective contradictions in health information and subjective 
perceptions, a dual-response format was implemented. Each of the 
seven initial items was rated on two five-point Likert scales, measuring 
the degree of congruence with personal experience (from 1 
“completely incongruent” to 5 “completely congruent”) and the level 
of distress caused by such conflicting health information (from 1 “no 
distress” to 5 “extreme distress”). This dual-response format enabled 
the assessment of both objective experiences and subjective 
perceptions of HPV-related conflicting health information.

Table 2 reveals that among intra-source comparisons, patients 
encountered conflicting health information most frequently in social 
media (M = 3.54, SD = 1.32), which also caused the highest level of 
distress (M = 3.00, SD = 1.23). For inter-source comparisons, patients 
reported the highest frequency of information conflicts between social 
media and doctors’ advice (M = 3.15, SD = 0.43), accompanied by the 
highest level of distress (M = 2.69, SD = 0.49). These findings indicate 
that psychological distress resulting from conflicting health 
information exists objectively and impacts patients’ subjective 
perceptions. These findings underscore the prevalence of conflicting 
health information, particularly involving social media, and its 
potential to cause distress among HPV-positive patients.

2.2.1.2 Interview
To refine the initial scale items, semi-structured interviews were 

conducted with 13 HPV-positive female patients (age range: 
26–47 years). Participants were recruited through purposive sampling 
from September 20 to September 30, 2023, at the Minimally Invasive 
Gynecology Center of a Class-A Tertiary Hospital in Wenzhou, 
Zhejiang Province, China.

The interview protocol focused on two questions: “What are your 
usual sources of information about HPV?” and “What sources of 
inconsistent information are you aware of, including inconsistencies 
within and between different information sources?”

The interviews confirmed that participants’ information sources 
were consistent with those identified in our initial scale development: 
social media, doctors’ advice, and medical literature, with no 
additional sources emerging. Although some participants shared 
experiences of encountering conflicting information about HPV 
infection outcomes, these narratives fell within the scope of Item 2 in 
our existing scale. Therefore, no new items were identified during the 
interview process.

2.2.1.3 Expert consultation
The initial scale underwent two rounds of expert consultation for 

refinement. The expert panel consisted of 11 female professionals in 
the first round (response rate: 90.90%) and 10 in the second round 
(response rate: 100%). These experts (M age = 40.80 years, SD = 4.66; 
M work experience = 15.70 years, SD = 7.44) included three social 
psychology experts, four clinical doctors specializing in cervical 
diseases, one head nurse in gynecological clinical care, and two 
directors in relevant nursing education and research. All experts 
were female.

In the first round of expert consultation, two social psychology 
experts suggested that items 1 and 2 were measuring the same content 
and could be merged into one item. One nursing education expert 
suggested rewording item 2 to begin with “Some information suggests 
HPV infection is not serious” and modifying item 7 (item 6 in final 
scale) to contrast “Only medication is needed” with “surgical 
treatment is superior to medication.” A clinical cervical disease expert 
suggested adding a new item (item 7) addressing conflicting 
information about HPV clearance: “Some sources suggests that HPV 
can be  cleared after treatment, while others state that even after 
medication or surgical treatment, clearance is not guaranteed.” One 
clinical nursing expert recommended adding an item (item 8) about 
conflicts between HPV vaccination and infection: “Some information 
suggests that vaccination after HPV infection is of little significance, 
while other sources claim that HPV vaccination post-infection still 
provides protection.”

Based on expert feedback, the scale was refined by merging and 
modifying items 1 and 2 from the initial scale, adjusting items 6 and 
adding items 7 and 8.

In the second round of expert consultation, all experts endorsed 
our items and the two-dimensional classification of all items. They 
provided no additional suggestions. The consultation process 
demonstrated high authority (coefficients: 0.82 and 0.81 for rounds 
one and two, respectively) and significant coordination (degrees: 0.237 
and 0.178, p < 0.05). All items met the screening criteria (average 
importance score ≥ 3.5, coefficient of variation <0.25).

The final product was an 8-item HPV-Specific Conflicting 
Health Information Scale (see Table 3). Each item comprises two 
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sub-questions assessed on 5-point Likert scales (1 = “completely 
incongruent/no distress,” 5 = “completely congruent/high  
distress”).

2.2.2 Step 2: Scale refinement and psychometric 
evaluation

2.2.2.1 Participants
Using convenience sampling, a sample (N = 218, M 

age = 32.33 years) was recruited, consisting of individuals with 

high-risk HPV positivity or persistent HPV infection, with or without 
TCT abnormalities.

2.2.2.2 Statistical analysis
Item analysis and scale validation involved a multi-step process. 

First, item quality was evaluated using three methods: (1) critical 
ratio method, where participants were divided into high-score 
(top  27%) and low-score (bottom 27%) groups, with item 
discrimination assessed using Student’s t-test; (2) item-total 
correlations, examining the relationship between each item and the 

FIGURE 2

Flowchart of HPV-Specific Conflicting Health Information Scale development and study methodology.
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TABLE 3 Final items of the HPV-Specific Conflicting Health Information Scale.

Number Item content

(1)
Some information suggests that HPV infection is not serious, but I have also seen case reports of severe consequences, including cervical cancer, following 

HPV infection.

(2)
Some information promoting HPV vaccination emphasizes the severe consequences of infection, while other HPV educational materials state that most 

HPV infections resolve on their own.

(3) When researching the relationship between HPV infection and cervical cancer, I have encountered inconsistent medical research findings.

(4)
Some sources suggest that most HPV infections can be resolved by the immune system without undue concern, while others emphasize the importance of 

treatment following infection.

(5) Certain sources advise against frequent examinations post-HPV infection, while others recommend regular check-ups to prevent disease progression.

(6) Some information suggests that HPV infection only requires medication, while other sources state that surgical treatment is superior to medication.

(7)
Some sources suggests that HPV can be cleared after treatment, while others state that even after medication or surgical treatment, clearance is not 

guaranteed.

(8)
Some information suggests that vaccination after HPV infection is of little significance, while other sources claim that HPV vaccination post-infection still 

provides protection.

TABLE 1 Proposed items for HPV-Specific Conflicting Health Information Scale.

Item number Item content

(1) Some sources indicate a low probability of cervical cancer from HPV infection, yet I’ve encountered case reports of HPV-induced cervical cancer.

(2)
While some information suggests a low likelihood of HPV infection leading to cervical cancer, I’ve also encountered reports of severe consequences 

following HPV infection.

(3)
Information promoting HPV vaccination often emphasizes the severe consequences of infection, whereas some HPV educational materials state that 

most infections resolve spontaneously.

(4) When researching the relationship between HPV infection and cervical cancer, I’ve encountered inconsistent medical research findings.

(5)
Some sources suggest that most HPV infections can be resolved by the immune system without undue concern, while others emphasize the 

importance of treatment following infection.

(6) Certain sources advise against frequent examinations post-HPV infection, while others recommend regular check-ups to prevent disease progression.

(7)
Some information advocates for pharmacological interventions post-HPV infection, while other sources promote surgical treatments as more 

effective.

Items were originally developed in Chinese and are presented here in English translation. The scale was designed for use with Chinese-speaking populations.

TABLE 2 Patients’ experiences and perceptions of conflicting health information from same and different sources.

Information source Measure M SD

Within single information source

Social media
Inconsistency 3.54 1.32

Distress level 3.00 1.23

Medical literature
Inconsistency 1.85 0.38

Distress level 2.69 0.40

Different doctors
Inconsistency 2.69 0.41

Distress level 2.62 0.40

Between different information sources

Social media source vs. medical literature source
Inconsistency 2.77 0.51

Distress level 2.54 0.34

Social media source vs. doctor’s information source
Inconsistency 3.15 0.43

Distress level 2.69 0.49

Medical literature source vs. doctor’s information source
Inconsistency 1.62 0.30

Distress level 2.46 0.41
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total score; and (3) factor loading analysis. All items met the retention 
criteria (critical ratio > 3.0, item-total correlations > 0.3, and factor 
loadings > 0.4).

Exploratory factor analysis (EFA) was then performed using SPSS 
to examine the scale’s structure. Data suitability was assessed through 
the KMO test (criterion: >0.6) and Bartlett’s test of sphericity 
(p < 0.05). Principal component analysis with varimax rotation 
extracted factors with eigenvalues >1. The cumulative variance 
contribution exceeded 40%, with all items showing loadings above 0.4 
and no significant cross-loadings.

Confirmatory factor analysis (CFA) validated the factor structure 
derived from EFA, evaluating model fit through χ2/df (<3), CFI and TLI 
(>0.9), RMSEA and SRMR (<0.08). Scale structure was further validated 
by analyzing inter-dimensional and scale-dimension correlations.

Reliability was assessed via Cronbach’s α (>0.7) for internal 
consistency and intraclass correlation coefficient (>0.75) for test–retest 
reliability, with a 1–2 weeks interval between administrations for a 
subset of 42 participants.

2.3 Phase 2 main investigation

This phase aimed to examine the relationship between conflicting 
health information and fear of disease progression in HPV-positive 
individuals through a survey using the HPV-Specific Conflicting 
Health Information Scale developed in the previous phase.

2.3.1 Participants
A convenience sampling method was employed to select 

participants from the colposcopy diagnosis and treatment center of a 
Class-A Tertiary Hospital in Wenzhou. Eligible participants were 
18 years or older (M age = 38.89 ± 9.84 years), with high-risk HPV 
positivity or persistent HPV infection, with or without TCT 
abnormalities. Individuals with cervical cancer or precancerous 
lesions, as well as those lacking self-behavioral capacity or with mental 
disorders, were excluded from the study. A total of 501 HPV-positive 
individuals who agreed to participate were surveyed using a 
combination of online questionnaires (via Wenjuanxing platform) and 
paper questionnaires (Table 4).

2.3.2 Materials
This study utilized four scales to assess the key variables:
HPV-Specific Conflicting Health Information Scale: Developed 

in the initial phase of this study, this 8-item scale measures two 
dimensions: objective conflict experience and subjective conflict 
perception. In the current study, the scale demonstrated high internal 
consistency (total scale: α = 0.90; objective conflict experience: 
α = 0.89; subjective conflict perception: α = 0.88).

Mishel Uncertainty in Illness Scale (MUIS): This 20-item scale, 
originally developed by Mishel (40) and adapted for Chinese 
populations by Ye et  al. (41), assesses illness-related uncertainty. 
Responses are recorded on a 5-point Likert scale, with five items 
reverse-scored. Total scores range from 20 to 100, with higher scores 
indicating greater disease uncertainty. The scale showed excellent 
internal consistency in this study (α = 0.91).

Tolerance of Uncertainty Scale-Short Form (IUS-12): 
Developed by Carleton et al. (42) and validated in Chinese by Zhang 
et  al. (43), this 12-item scale measures individuals’ responses to 

uncertainty using a 5-point Likert scale. Higher scores reflect lower 
tolerance for uncertainty. The scale demonstrated high reliability in 
the current study (α = 0.93).

Fear of Disease Progression Scale for HPV-Positive Women: 
This 15-item scale, developed and validated by Li et al. (27) based on 
Mishel’s Uncertainty in Illness Theory, assesses three dimensions: 
emotional response, physiological health, and family and social 
function. Responses are recorded on a 5-point Likert scale, with 
higher scores indicating greater fear of disease progression. The scale 
showed strong internal consistency in this study (α = 0.90).

2.3.3 Statistical analysis
In Phase 2, the main investigation analysis comprised several 

steps. First, descriptive statistics were calculated to provide basic 
characteristics of all variables, including means, standard 
deviations, and ranges. Next, Pearson correlation coefficients were 
computed to preliminarily examine bivariate relationships among 
study variables. Finally, to test the proposed theoretical model, a 
moderated mediation analysis was conducted using PROCESS 
macro 3.3 [Model 14; (44)] in SPSS 26.0. This analysis examined the 
relationships among conflicting health information (independent 
variable), disease uncertainty (mediator), tolerance of uncertainty 
(moderator), and fear of disease progression (dependent variable). 
Confidence intervals (95%) that did not include zero indicated 

TABLE 4 Participants’ demographic information.

Characteristic Category n %

Marital status Single 49 9.8

Married 452 90.2

Number of children None 65 13.0

1 165 32.9

2 226 45.1

3 or more 45 9.0

Contraception method None 120 24.0

Condom 170 33.9

Other 211 42.1

Education level Primary school or 

below

80 16.0

Middle school 166 33.1

High school/

Vocational school

107 21.4

College or above 148 29.5

HPV type High-risk 449 89.6

Low-risk 52 10.4

HPV vaccination Yes 128 25.5

No 373 74.5

TCT test Normal 253 50.5

Abnormal 248 49.5

Duration of infection Less than 3 months 200 39.9

3–12 months 84 16.8

More than 

12 months

217 43.3
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significant effects. For all analyses, p < 0.05 was considered 
statistically significant.

3 Results

3.1 Results of scale development

3.1.1 Item analysis results
Table 5 presents the item analysis results. All items demonstrated 

critical ratio values exceeding 3, item-total correlations greater than 
0.4, and factor loadings above 0.45. These findings indicate that all 
items met the retention criteria for the scale.

3.1.2 Validity analysis results

3.1.2.1 Exploratory factor analysis (EFA)
EFA was conducted on the 16 items of the scale. The Kaiser–

Meyer–Olkin (KMO) measure of sampling adequacy was 0.91, and 
Bartlett’s test of sphericity was significant (χ2 = 5,835.61, p < 0.001), 
indicating the data were suitable for factor analysis. Principal 
component analysis with varimax rotation extracted two factors 
with eigenvalues greater than 1, accounting for 74.16% of the 
total variance.

Based on the rotated factor matrix, the HPV-Specific Conflicting 
Health Information Scale was divided into two dimensions (see 
Table 6; Figure 3).

Factor 1, labeled “Objective Conflict Experience,” consisted of 
eight items (X1.1, X2.1, X3.1, X4.1, X5.1, X6.1, X7.1, X8.1) and 
explained 46.36% of the total variance. These items reflected the 
frequency of objectively experiencing HPV information conflict.

Factor 2, labeled “Subjective Conflict Perception,” comprised 
eight items (X1.2, X2.2, X3.2, X4.2, X5.2, X6.2, X7.2, X8.2) and 
accounted for 26.79% of the total variance. These items reflected the 
subjective perception of conflict after experiencing conflicting 
HPV information.

3.1.2.2 Confirmatory factor analysis (CFA)
A CFA was conducted to assess the structural validity of the 

two-dimensional model. The results, presented in Table 7, indicate 
that all fit indices met the recommended criteria, suggesting good 
structural validity of the two-factor model.

3.1.2.3 Interdimensional and scale-dimension correlations
Table  8 presents the results of interdimensional and scale-

dimension correlations. The correlation coefficient between the two 
dimensions was 0.62. Correlations between each dimension and the 
total scale score were approximately 0.80. These findings suggest good 
internal structure of the scale.

3.1.3 Reliability analysis results

3.1.3.1 Internal consistency
The overall Cronbach’s α coefficient for the scale was 0.90. The 

Cronbach’s α coefficients for the “Objective Conflict Experience” and 
“Subjective Conflict Perception” dimensions were 0.89 and 0.88, 
respectively.

3.1.3.2 Test–retest reliability
A subset of 42 participants completed a follow-up assessment after 

2 weeks. The test–retest reliability coefficient was 0.89, indicating good 
temporal stability of the scale.

TABLE 5 Summary of item analysis.

Item Critical 
Ratio 
(CR)

Correlation 
coefficient

Factor 
loading

Decision

X1.1 8.69** 0.61 0.73 Keep

X1.2 8.12** 0.65 0.80 Keep

X2.1 12.39** 0.75 0.87 Keep

X2.2 10.40** 0.70 0.86 Keep

X3.1 12.51** 0.76 0.87 Keep

X3.2 7.74** 0.64 0.54 Keep

X4.1 12.96** 0.78 0.95 Keep

X4.2 9.24** 0.67 0.75 Keep

X5.1 14.63** 0.80 0.96 Keep

X5.2 7.13** 0.55 0.55 Keep

X6.1 13.29** 0.55 0.95 Keep

X6.2 9.28** 0.78 0.60 Keep

X7.1 14.15** 0.63 0.97 Keep

X7.2 7.76** 0.58 0.54 Keep

X8.1 14.63** 0.81 0.90 Keep

X8.2 9.86** 0.61 0.78 Keep

Standard >3 >0.4 >0.45

TABLE 6 Exploratory factor analysis results for the HPV-Specific 
Conflicting Health Information Scale.

Item Factor 1 Factor 2

X5.1 0.85 0.19

X8.1 0.85 0.21

X7.1 0.87 0.20

X6.1 0.90 0.19

X4.1 0.90 0.19

X2.1 0.87 0.16

X3.1 0.86 0.10

X1.1 0.79 0.08

X2.2 0.10 0.87

X1.2 0.05 0.89

X8.2 0.10 0.88

X4.2 0.12 0.85

X6.2 0.03 0.76

X5.2 0.11 0.74

X7.2 0.10 0.73

X3.2 0.20 0.71

Eigenvalue 7.42 4.28

Explained variance 46.36% 26.79%
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The final scale comprises eight items, each with two questions: (1) 
Degree of alignment with actual experience, rated on a 5-point scale 
from “Completely Disagree” to “Completely Agree”; and (2) Level of 
distress caused by experiencing or hypothetically experiencing such 
inconsistent information, rated on a 5-point scale from “None” to 
“Very High.”

The psychometric properties of the scale meet the standards for 
psychological measurement, supporting its use as a tool for measuring 
women’s experiences and perceptions of HPV-related conflicting 
health information.

3.2 Main investigation results

3.2.1 Common method bias and descriptive 
statistics

To address potential common method bias, this study 
employed both procedural and statistical approaches. 
Procedurally, participants were informed about the study’s 

purpose and anonymity, and data collection timing was varied. 
Statistically, Harman’s single-factor test was conducted. The 
results revealed nine factors with eigenvalues greater than 1, with 
the first factor accounting for 34.83% of the total variance. This 
indicates that common method bias was not a significant concern 
in this study (57). Descriptive statistics for all variables are 
presented in Table 9.

3.2.2 Correlation analysis
Pearson correlation analysis revealed significant positive 

associations among all variables: objective conflict experience, 
subjective conflict perception, Disease Uncertainty, fear of disease 
progression, and tolerance of uncertainty. The correlation matrix 
(Table 10) indicates that these relationships support further analysis 
of the proposed model.

3.2.3 Moderated mediation analysis
Moderated mediation analyses were conducted for both objective 

conflict experience (OCE) and subjective conflict perception (SCP) 
models. This study used the subscales of objective conflict experience 
and subjective conflict perception rather than a total score to provide 
a more nuanced understanding of how different aspects of conflicting 
health information perception relate to Disease Uncertainty and fear 
of progression. This approach aligns with Zimbres et al. (12) findings 
that objective exposure to conflicting information and subjective 
perceptions of such conflicts may yield distinct outcomes.

Results indicated relationships consistent with the proposed 
hypotheses (Tables 11, 12). The analysis found that both OCE and SCP 
showed positive associations with fear of disease progression 
(βOCE = 0.18, βSCP = 0.16, ps < 0.001), consistent with Hypothesis 1.

Regarding the proposed mediation effect (Hypothesis 2), analysis 
revealed that both OCE and SCP were positively associated with 
disease uncertainty (βOCE = 0.65, βSCP = 0.55, ps < 0.001). Further, 
disease uncertainty showed positive associations with fear of disease 
progression in both models (βOCE = 0.27, βSCP = 0.30, ps < 0.001).

Concerning the proposed moderation effect (Hypothesis 3), 
tolerance of uncertainty significantly moderated the relationship 

FIGURE 3

Scree plot of eigenvalues.

TABLE 7 Results of confirmatory factor analysis for the HPV-Specific 
Conflicting Health Information Scale.

χ2/df CFI TLI RMSEA SRMR

Model 1 2.29 0.98 0.96 0.02 0.03

TABLE 8 Correlation matrix of dimensions and total scale.

Total 
score

Objective 
conflict 

experience

Subjective 
conflict 

perception

Total score 1

Objective conflict 

experience
0.74** 1

Subjective conflict 

perception
0.79** 0.62** 1
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TABLE 11 Regression coefficients and model fit indices for moderated mediation analysis (OCE).

Regression equation Overall model fit indices Significance of regression coefficients

Outcome 
variable

Predictor variable R R2 F β
95% CI
Lower 
Bound

95% CI
Upper 
Bound

t

Disease uncertainty
Objective conflict experience

0.69 0.47 152.26***
0.65 0.58 0.72 18.55***

Tolerance of uncertainty 0.08 0.02 0.15 2.40*

Fear of progression

Objective conflict experience

0.74 0.55 154.74***

0.18 0.11 0.27 4.48**

Disease uncertainty 0.27 0.18 0.35 6.53**

Tolerance of uncertainty 0.44 0.37 0.50 13.55***

Disease uncertainty* Tolerance of 

uncertainty
0.14 0.10 0.19 6.07**

TABLE 12 Regression coefficients and model fit indices for moderated mediation analysis (SCP).

Regression equation Overall model fit indices Significance of regression coefficients

Outcome 
variable

Predictor variable R R2 F β
95% CI
Lower 
Bound

95% CI
Upper 
Bound

t

Disease uncertainty
Subjective conflict perception

0.61 0.37 101.49***
0.55 0.47 0.62 14.83***

tolerance of uncertainty 0.15 0.07 0.22 3.99*

Fear of progression

Subjective conflict perception

0.74 0.55 152.93***

0.16 0.08 0.23 4.10**

disease uncertainty 0.30 0.22 0.38 7.93**

Tolerance of uncertainty 0.44 0.38 0.51 13.95***

disease uncertainty* Tolerance of 

uncertainty
0.15 0.10 0.20 6.45**

TABLE 9 Descriptive statistics of variables.

Variable and sub-dimensions Min Max M SD

Conflicting health information

Objective conflict experience 1.00 5.00 3.64 0.72

Subjective conflict perception 1.00 5.00 3.61 0.85

Disease uncertainty 1.00 5.00 3.34 0.82

Fear of disease progression 1.00 5.00 3.04 0.91

Emotional response 1.00 5.00 3.22 0.90

Physiological health 1.00 5.00 3.14 0.94

Family and social function 1.00 5.00 2.43 1.26

Tolerance of uncertainty 1.00 5.00 2.89 0.97

TABLE 10 Results of correlation analysis.

Variable 1 2 3 4 5

1. Objective conflict experience 1

2. Subjective conflict perception 0.678** 1

3. Disease uncertainty 0.685** 0.598** 1

4. Tolerance of uncertainty 0.361** 0.311** 316** 1

5. Fear of disease progression 0.554** 0.485** 0.555** 0.591** 1
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between disease uncertainty and fear of disease progression in both 
models (βOCE = 0.14, βSCP = 0.15, ps < 0.001). Simple slope analyses 
revealed that for individuals with low tolerance of uncertainty, the 
effect of disease uncertainty on fear of disease progression was 
stronger (βOCE = 0.41, t = 8.75; βSCP = 0.45, t = 10.52; ps < 0.001), while 
for those with high tolerance of uncertainty, this effect was weaker 
(βOCE = 0.12, t = 2.70; βSCP = 0.15, t = 3.31; ps < 0.001), as illustrated in 
Figure 4.

These findings indicate that disease uncertainty partially mediates 
the relationship between conflicting health information (both 
objective and subjective) and fear of disease progression, with 
tolerance of uncertainty moderating the second stage of this mediation 
process. As individuals’ tolerance of uncertainty increases, the impact 
of disease uncertainty on fear of disease progression decreases 
(Table 13).

4 Discussion

4.1 Major findings

This study, grounded in illness uncertainty theory, elucidates 
the relationship between conflicting health information and fear of 
disease progression among HPV-positive individuals, as well as the 
underlying mechanisms of this relationship. The findings reveal two 
key aspects of this dynamic. First, the study demonstrates how 
conflicting health information operates: it directly influences fear 
of disease progression in HPV-positive individuals while also 

exerting an indirect effect through the mediating role of disease 
uncertainty. Second, the research identifies when this effect is most 
pronounced: the latter part of the mediation process is moderated 
by tolerance of uncertainty. Specifically, among HPV-positive 
women, higher tolerance of uncertainty attenuates the impact of 
disease uncertainty on fear of disease progression. These results 
offer significant theoretical insights and practical implications for 
interventions aimed at addressing fear of disease progression in 
HPV-positive women.

In previous studies, no scale has been specifically designed to 
measure conflicting health information in the HPV context. This 
study developed and validated the HPV-Specific Conflicting Health 
Information Scale, drawing primarily from the frequently asked 
questions and concerns expressed by patients during HPV diagnosis 
and treatment. The scale development referenced Carpenter et al. (39) 
method for measuring conflicting medication information. Through 
in-depth interviews with HPV-positive individuals and rigorous 
expert consultations, an initial scale comprising 8 items was 
developed. Following validation with 218 participants and a test–retest 
reliability check with 42 participants, the scale demonstrated sound 
psychometric properties that meet the requirements for psychological 
measurement. The final scale effectively captures both objective 
experiences and subjective perceptions of HPV-related conflicting 
health information.

The results of this study demonstrate a positive correlation 
between conflicting health information and fear of disease progression 
among HPV-positive individuals. Both objective experiences of 
conflict and subjective conflict perceptions predicted fear of disease 

FIGURE 4

Moderating effect of tolerance of uncertainty on the relationship between disease uncertainty and fear of disease progression.

TABLE 13 Indirect effects at different levels of tolerance of uncertainty.

Effect type Level OCE model SCP model

Effect SE 95% CI Effect SE 95% CI

Indirect effect

M − 1 SD 0.08 0.03 [0.02, 0.14] 0.08 0.03 [0.02, 0.13]

M 0.17 0.03 [0.11, 0.24] 0.17 0.03 [0.11, 0.22]

M + 1 SD 0.29 0.04 [0.21, 0.37] 0.27 0.04 [0.21, 0.35]
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progression in HPV-positive women. This finding aligns with previous 
research suggesting that conflicting health information can lead to 
negative consequences. For instance, Nagler et al. (45) found that 
contradictory information about breast cancer screening led to 
confusion and anxiety among women.

Previous research on fear of disease progression has primarily 
focused on patients with diagnosed cancer or chronic diseases (46). 
This study extends this concept, confirming that fear of disease 
progression is also applicable to HPV-positive individuals. This 
finding emphasizes that even though not all HPV infections develop 
into cancer, HPV-positive individuals may experience fear of disease 
progression. It indicates that patients may face mental health 
challenges even in situations where disease prognosis is uncertain, 
providing a new perspective for understanding and intervening in 
HPV-related mental health issues.

Furthermore, this study validated the mediating role of disease 
uncertainty between conflicting health information and fear of disease 
progression. The results indicate that conflicting health information 
not only directly affects fear of disease progression but also indirectly 
influences it by increasing patients’ disease uncertainty. Specifically, 
when HPV-positive individuals encounter conflicting health 
information, they may experience uncertainty about their disease 
status. When the uncertainty is appraised as harmful, it would 
consequently lead to an increase in fear of disease progression. The 
identification of this mechanism enhances the understanding of the 
psychological state of HPV-positive individuals. It reveals how 
conflicting health information affects patients’ mental health by 
increasing uncertainty.

The study further investigated the moderating role of tolerance of 
uncertainty in the relationship between disease uncertainty and fear 
of disease progression. Results indicated that for individuals with 
higher tolerance of uncertainty, the impact of disease uncertainty on 
fear of disease progression was attenuated. This finding suggests that 
even when faced with the same degree of disease uncertainty (arising 
from identical conflicting health information), individuals may exhibit 
varying psychological responses. A potential explanation for this 
phenomenon is that individuals with high tolerance of uncertainty 
possess superior adaptive emotion regulation strategies and lower 
maladaptive emotion regulation tendencies (47). Consequently, they 
may be  able to maintain a relatively calm state of mind when 
confronted with uncertain situations, rather than immediately 
succumbing to anxiety or panic.

4.2 Clinical implications

The findings of this study reveal the psychological landscape of 
HPV-positive individuals, highlighting the critical need for a 
comprehensive support strategy addressing fear of disease progression 
and conflicting health information.

For hospitals, several targeted interventions are recommended. 
First, doctor training should be  strengthened to improve their 
awareness of patients’ psychological needs and communication 
skills. Second, hospitals can develop educational materials that 
specifically address common conflicting HPV-related health 
information with scientific explanations, helping patients better 
understand their condition and reduce uncertainty-related anxiety. 
Additionally, hospitals can facilitate support networks through 

both online and offline counseling services and organize patient 
communities for information and emotional exchange. Building 
on research evidence that demonstrates the malleability of 
uncertainty tolerance and its significant impact on mental health 
outcomes (48–50), hospitals can implement targeted psychological 
interventions. Studies have shown that brief interventions can 
effectively improve uncertainty tolerance and yield positive 
psychological outcomes (51), with Shapiro et  al. (52) further 
emphasizing the potential for enhancing this capacity. These 
interventions may include exposure exercises, cognitive 
restructuring, and problem-solving training, as well as positive 
thinking-based approaches such as acceptance and commitment 
therapy, stress reduction, and emotion regulation techniques. Such 
comprehensive programs will help patients better manage 
uncertainty and cope with conflicting health information.

For physicians, it is essential to recognize and address conflicting 
health information during patient consultations. During diagnosis 
and treatment, physicians should provide clear, consistent information 
about what is normal, what requires intervention, and when follow-up 
is needed, thereby reducing uncertainty. They should also maintain 
good communication with patients, guiding patients to effectively 
utilize available hospital resources or online channels to alleviate 
psychological burden.

For patients, developing information screening skills and 
improving tolerance for uncertainty can help reduce psychological 
distress. In cases of severe distress, patients should be encouraged 
to seek professional help, participate in group counseling sessions, 
and learn effective coping strategies through these support systems.

4.3 Limitations and future directions

This study has several limitations that warrant careful 
consideration when interpreting the results. First, our expert 
consultation was limited both in number and geographic scope, 
primarily focusing on Wenzhou city. This restriction may hinder 
the applicability of findings to other regions or demographics. 
Second, the survey sample was confined to a single hospital, 
which could further limit generalizability across different settings 
or populations. Additionally, the participant sampling method 
was not comprehensive; we did not collect detailed demographic 
variables such as medical insurance status, economic conditions, 
and family social support. Lastly, the cross-sectional design 
hampers our ability to capture temporal dynamics within these 
psychological processes or establish definitive causal relationships.

Despite these limitations in sampling and methodology, our 
findings hold broader implications that merit further exploration on 
both theoretical and empirical fronts. One key area for future research 
is the need for more empirical evidence to elucidate universal aspects 
underlying psychological processes related to fear of disease 
progression while also recognizing context-specific variations. A 
recent meta-analysis by Sharpe et al. (53) highlighted this aspect by 
examining fear of disease progression in various chronic conditions 
such as diabetes and heart disease; it revealed consistent patient 
concerns about future impacts despite unique condition 
characteristics—often likened to a “Sword of Damocles” (53). This 
suggests that there may be fundamental psychological mechanisms at 
play across different illnesses.
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To build upon these insights, subsequent studies should employ 
longitudinal designs to track how fear of progression evolves over time 
in diverse chronic conditions while considering individual patient 
demographics and healthcare experiences. Furthermore, exploring 
interventions aimed at alleviating these fears could provide valuable 
insights into effective coping strategies or communication techniques 
utilized by healthcare providers.

Another avenue for future research involves investigating 
additional buffering factors influencing fear of progression among 
HPV-infected individuals within cultural and organizational 
frameworks. The characteristics of healthcare systems—including 
their accessibility and affordability—can significantly shape how 
patients interpret conflicting health information amidst uncertainty 
surrounding their health status since access varies widely among 
individuals seeking professional guidance.

Moreover, prior studies indicate that contributors to fear of 
disease progression encompass both external signals from healthcare 
environments and internal emotional cues—a pattern evident across 
various cultures (31, 54, 55). However, while such relationships exist 
globally, they often differ in strength and expression depending on 
cultural contexts. For example, Asian philosophical traditions 
frequently emphasize embracing uncertainty as an intrinsic life 
element (56), potentially influencing how individuals cope with 
uncertainties related to health fears.

Future investigations should therefore consider conducting cross-
cultural studies aimed at measuring how specific beliefs—shaped by 
sociocultural contexts—influence emotional responses toward health 
information management strategies regarding fear reduction 
concerning HPV progression outcomes. Qualitative interviews may 
also provide deeper insights into patients’ lived experiences with 
varying healthcare systems along with their perceptions regarding 
uncertainties linked with HPV-related health issues across diverse 
cultural settings.

5 Conclusion

This study demonstrates the significant impact of conflicting 
health information on fear of disease progression among HPV-positive 
individuals. Disease uncertainty plays a partial mediating role in the 
relationship between conflicting health information and fear of 
disease progression. Importantly, tolerance of uncertainty serves as a 
moderating factor, potentially buffering the negative effects of disease 
uncertainty on psychological outcomes. These findings highlight the 
psychological challenges faced by this population, even in the absence 
of cancer diagnosis, and underscore the need for clear, consistent 
health information dissemination to reduce uncertainty.

The results have important implications for public health 
strategies and clinical interventions. They suggest a two-pronged 
approach: reducing conflicting health information and enhancing 
individuals’ tolerance of uncertainty. Future research should focus 
on developing and testing interventions that provide accurate, 
consistent health information while simultaneously strengthening 
individuals’ capacity to cope with uncertainty. By addressing both 
the quality of health information and individuals’ psychological 
resources, public health initiatives can potentially mitigate the 
psychological burden associated with HPV infection and improve 
overall health outcomes.
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