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Background: Fear of progression (FoP) is one of the most prevalent psychological responses among patients with chronic kidney
disease (CKD), impairing mental health and quality of life. However, research on the heterogeneity of illness perceptions among CKD
patients remains limited, and the relationship between distinct perception profiles and FoP is not yet well understood. This study aimed
to identify latent profiles of illness perception in CKD patients and examine their associations with FoP.

Methods: In this cross-sectional study, a total of 428 CKD patients were recruited from four tertiary hospitals through convenience
sampling between May 1, 2023, and April 30, 2024. Participants completed questionnaires assessing demographic and clinical
characteristics, illness perception, FoP, psychological flexibility, family resilience, and social support. Latent profile analysis was
conducted to identify illness perception profiles, multinomial logistic regression was used to examine predictors of profile membership,
and stratified regression analyses were performed to assess the associations between illness perception profiles and FoP.

Results: Latent profile analysis identified three distinct illness perception profiles. Multinomial logistic regression analysis indicated
that CKD stage, number of concomitant symptoms, psychological flexibility, family resilience, and social support significantly
predicted the latent profiles of illness perception (P < 0.05). Stratified regression analysis further demonstrated that illness perception
profiles were independently predicted FoP after controlling for key demographic and clinical variables.

Conclusion: CKD patients exhibit heterogeneity in illness perception. Illness perception profiles were associated with FoP. Distinct
illness perception profiles are associated with FoP, and are influenced by key psychosocial factors. These findings support the
development of tailored, perception-based interventions to reduce FoP among CKD patients.
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Introduction
The prevalence of chronic kidney disease (CKD) has increased in recent decades, now affecting 8% to 16% of the global
population.'? CKD is a progressive disease, and as it advances to end-stage renal disease (ESRD), patients typically
require dialysis, which may be lifelong in many cases.> Due to its long-term, incurable nature and associated complica-
tions, CKD imposes a significant burden on both the physical and psychological well-being of patients.* Most patients
reaching the dialysis stage experience a significant decline in quality of life, accompanied by increased risk of mortality.
Compared with the general population of similar age, the five-year survival rate of people with ESRD undergoing
dialysis is significantly lower, ranging between 13% and 60%."

In clinical settings, patients frequently express concern about the severity of their current condition, especially fearing
progression to end-stage renal disease.®” Compared with many other chronic conditions, CKD patients are particularly
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vulnerable to fear of progression (FoP) due to the irreversible nature of the disease, the uncertainty of its trajectory, and
the anticipation of renal replacement therapy, which is often accompanied by substantial lifestyle disruption and financial
burden.

One of the most common psychological responses among CKD patients facing disease uncertainty is FoP. Dankert et al®
defined FoP as the fear of disease advancement and its associated physical, psychological, and social consequences or
recurrence. A moderate level of fear regarding disease progression may be adaptive, motivating patients to restrain harmful
behaviors and adopt healthier lifestyles.” However, excessive FoP may impair mental health, manifesting as heightened
levels of worry, anxiety, and depression.'® This can lead to harmful behaviors such as increased alcohol consumption,
reduced physical activity, excessive health-seeking behavior, or non-adherence to treatment regimens, avoidance of dialysis
planning, and frequent cancellation or postponement of follow-up visits.'” Over time, these behaviors can affect patient
health outcomes, increase the financial burden on patients, and in severe cases, lead to mental disorders.!!

The FoP experience by patients with CKD is influenced by numerous factors,'***

among which illness perception
(IP) may be an important potential determinant. The Common-Sense Model of Self-Regulation (CSM) is a widely used
theoretical framework in research on both FoP and illness perception.'>™!” According to the CSM, individuals® percep-
tions of physical symptoms or health threats activate cognitive and emotional processing systems, which guide coping
responses and generate feedback loops through outcome appraisal, ultimately forming a self-regulatory system.'>'®2!
Illness perception refers to patients’ cognitive and emotional representations of their disease, including their under-
standing of the condition and its perceived consequences.'’*> Within this framework, FoP is conceptualized as an
emotional response shaped by illness perception.”

Previous studies have reported associations between illness perception and FoP in various chronic disease popula-
tions, including patients with cancer, diabetes, and those undergoing maintenance hemodialysis, with more negative or
threatening illness perceptions being linked to higher FoP.'®**?°> However, most existing studies in CKD have relied on
variable-centered analytic approaches, using total scores derived from standardized illness perception scales. This
approach assumes homogeneity across dimensions of illness perception and may overlook clinically meaningful
individual differences, thereby limiting the applicability of findings in the context of personalized care.?®*’

Iliness perception is a multidimensional construct comprising both cognitive and emotional components.*® The Brief
Illness Perception Questionnaire (BIPQ) is commonly used to evaluate patients’ illness perceptions. The BIPQ evaluates
six cognitive representations—consequences, timeline, personal control, treatment control, identity, and coherence—and
two emotional representations—emotional responses and concern.'’ The majority of studies have analyzed the BIPQ’s
results at the variable level, treating each dimension as a separate scale or aggregating items into composite scores.*
However, in recent years, more researchers have recognised these limitations and advocated for person-centered analytic
approaches to re-examining illness perception. Person-centered approaches include methods such as traditional mean-
splitting and cluster analysis, as well as model-based techniques such as latent profile analysis (LPA), which has emerged
as a robust method for identifying homogeneous subgroups based on response patterns.”’ > Prior studies suggest that
LPA can facilitate more precise subgroup identification and support the development of tailored interventions.?®-%-?
Although previous studies have examined associations between positive psychological qualities, family resilience, social

support, and illness perception,''*3°

it remains unclear whether these factors influence the latent profile structure of
illness perception in patients with CKD.

Grounded in the Common-Sense Model of Self-Regulation, this study assumes that individuals’ cognitive and
emotional representations of illness, reflected by distinct illness perception profiles, are closely associated with FoP
among patients with CKD. Specifically, profiles characterized by more negative cognitive and emotional illness percep-
tions are expected to be associated with higher levels of FoP.

Accordingly, this study was designed with three primary aims: (1) to examine whether heterogeneity exists in illness
perception among patients with CKD; (2) to identify psychosocial and clinical factors influencing different illness
perception profiles; and (3) to determine whether these profiles are associated with FoP in CKD patients. These
objectives are intended to advance understanding of illness perception in CKD and to support the development of

personalized interventions.
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Methods
Study Design and Sample

A cross-sectional descriptive study was conducted between May 1, 2023, and April 30, 2024, in the nephrology
departments of four tertiary hospitals in Jiangsu Province, China. Participants were recruited using convenience
sampling. The inclusion criteria were: 1) meeting the diagnostic criteria outlined by the Kidney Disease: Improving
Global Outcomes (KDIGO) CKD Work Group for identifying CKD patients;’’ 2) having clear consciousness, with the
ability to understand and express themselves sufficiently to complete the survey questionnaire independently or with
assistance; and 3) providing informed consent to voluntarily participate in the study. Exclusion criteria included: 1) the
presence of another type of malignant tumor; 2) having serious heart, brain, or other functional disorders; 3) having
a mental disability such as schizophrenia; and 4) being pregnant or breastfeeding. These details were obtained from

electronic medical records.

Ethical Considerations
This survey was approved by the Institutional Review Board (IRB) of Nanjing Medical University in March 2023, (IRB
No: (2023)494#). In accordance with the Declaration of Helsinki, all participants provided written informed consent prior

to participating in this study.

Instruments

Demographic and Clinical Characteristics Questionnaire

The demographic and clinical characteristics questionnaire developed by the research team was used to collect demo-
graphic data (age, sex, marital status, fertility status, place of residence, educational level, occupational status and
monthly disposable household income) and disease-related data (CKD stage and number of concomitant symptoms).
Demographic data were self-reported by the patients, while disease-related data were extracted from the hospital’s

electronic medical record system.

Brief lliness Perception Questionnaire

The Brief Iliness Perception Questionnaire (BIPQ) consists of nine items used to measure patients’ perspective of their illness.'’
The first eight items are scored on an 11-point Likert scale ranging from 0 to 10, with a total score ranging from 0 to 80. The first
five items pertain to disease-related domains: disease consequences, timeline (duration of the disease), personal control (self-
control of the disease), treatment control, and identity. The next two items are related to emotions, namely concern and emotional
response, and the eighth item is illness comprehensibility (ie, the extent to which the illness is understood). The ninth item is an
open-ended question, asking patients to list the three most important perceived causes of their disease. Higher total scores reflect
a greater perceived psychological burden of illness. The Chinese version of the BIPQ exhibits strong internal reliability among
CKD patients, as evidenced by a Cronbach’s alpha coefficient of 0.70.% In this study, the overall Cronbach’s alpha for the entire
scale was 0.756.

Fear of Progression Questionnaire

The Fear of Progression Questionnaire (FoP-Q), developed by Herschbach et al,*®

consists of 43 items and yields two total
scores: one for all anxiety subscales and another for the coping subscale. The total score of the anxiety subscale,
representing FoP, is categorized into four dimensions consisting of 34 items. These dimensions include affective reactions,
partnership/family, occupation, and loss of autonomy. The “coping with anxiety” subscale was excluded from the analysis,
as it did not contribute to the total FoP-Q assessment in this study. Each item was rated on a 5-point Likert scale ranging
from 1 to 5, with 1 indicating “never” and 5 indicating “very often”. Higher total scores on FoP-Q indicate a greater level of
FoP. The Chinese version of the FoP-Q has demonstrated good internal reliability, with a Cronbach’s alpha of 0.969 for the
entire scale.*® In this study, the overall Cronbach’s alpha for the FoP-Q was 0.966.
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Comprehensive Assessment of Acceptance and Commitment Therapy Processes

The Comprehensive Assessment of Acceptance and Commitment Therapy Processes (CompACT), developed by Francis et al,**
evaluates psychological flexibility through 23 items across three dimensions: openness to experience, behavioral awareness, and
valued action. Each item was rated on a 7-point Likert scale ranging from 1 (“strongly disagree” to 7 (“strongly agree”), with 12
items reverse scored. The total CompACT score ranges from 23 to 161, with higher scores indicating better psychological
flexibility. The Chinese version of the CompACT demonstrates strong internal reliability, with a Cronbach’s alpha of 0.91 for the
entire scale.*' In this study, however, the overall Cronbach’s alpha for the entire scale was 0.624.

Family Resilience Questionnaire

The Family Resilience Questionnaire (FaRe), developed by Faccio et al,*?

comprises 24 items organized into four
dimensions: communication and cohesion, perception of social support, perception of family coping, and religious beliefs.
Participants rated each item on a 7-point Likert scale, ranging from 1 (“strongly disagree”) to 7 (“strongly agree”). Total
scores ranged from 24 to 168, with higher scores indicating higher levels of family resilience. The Chinese version of FaRe
has shown good internal consistency, with a Cronbach’s alpha of 0.909 in a previous study.*’ In the present study, the
“religious beliefs” dimension was excluded because the majority of participants reported no religious affiliation, and
responses to this dimension showed limited variability, which could compromise the interpretability and validity of the
scale in this population. Therefore, analyses were conducted using the remaining three dimensions, and total scores were
calculated based on these dimensions only. The Cronbach’s alpha for the revised scale in this study was 0.964.

Social Support Rating Scale

The Social Support Rating Scale (SSRS), developed by Xiao,* includes 10 items across three dimensions: objective support,
subjective support, and utilization of support. Scoring for the items in question follows this structure: Items 1-4 and 810 are
rated on a 4-point scale. Item 5 is evaluated across five dimensions (A, B, C, D, and E), each receiving 1-4 points. For Items 6
and 7, 0 points are given if no support source is identified, and 1 point is awarded for each additional source. Total scores range
from 12 to 66 points. Higher scores on the scale indicate the greater the level of social support. The SSRS demonstrated good
internal consistency, with a Cronbach’s alpha of 0.890* in previous studies and 0.717 in this study.

Data Analysis

Statistical analyses were conducted using SPSS 22.0% and Mplus 8.3 software.*’” Latent profile analysis (LPA) of illness
perception in CKD patients was performed using Mplus 8.3, with scores in the eight illness perception items as observed
variables. Starting from a one-class model, we progressively increased the number of classes, comprehensively evaluating model
fit indices and clinical applicability to determine the optimal solution. Model fit indices included the following: 1) Information
indices: Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), and adjusted Bayesian Information Criterion
(aBIC). Lower values indicate a better model fit. 2) Classification index: Entropy. Values range from 0 to 1, with higher values
indicating a more accurate classification. An entropy value above 0.8 implies classification accuracy exceeding 90%.
3) Likelihood ratio test: The Lo-Mendell-Rubin (LMR) and the bootstrap-based likelihood ratio test (Bootstrap Likelihood
Ratio Test, BLRT). A p-values < 0.05 indicates that the models with k classes fits significantly better than the model with k-1
categories. Regarding sample size adequacy for LPA, there is no fixed minimum sample size requirement, as adequacy depends
on factors such as the number of indicators, class separation, and model complexity. Methodological literature indicates that LPA
studies are commonly conducted with sample sizes in the several-hundred range, and that stable and reliable profile solutions can
be obtained when model fit indices and classification quality are satisfactory.”® With a final sample of 428 participants, eight
indicator variables, and acceptable entropy and fit indices, the present study provides adequate support for reliable latent profile
identification.

Continuous data were presented as mean (M) + standard deviation (SD), and categorical data were summarized using
frequencies and percentages. Analysis of variance (ANOVA) was employed for continuous variables, with p < 0.05
indicating statistical significance. Categorical unordered variables were analyzed using the chi-square test or Fisher’s
exact test, while the Kruskal-Wallis H-test was used for ordered categorical variables. Variables with p-values < 0.20 in
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the univariate analyses were included as independent variables in the multinomial regression model. Hierarchical
multiple regression analysis was used to explore the relationship between illness perception and FoP.

Results

Demographic and Clinical Disease Characteristics

Of the 455 questionnaires distributed, 428 were returned with complete information, resulting in an effective retrieval
rate of 94.07%. Participant characteristics are presented in Table 1. The mean age of the CKD patients was 46.61 + 16.16
years, with approximately 56.54% were male. Regarding educational level, 64 participants (14.95%) had a low level of
education, while 170 participants (39.72%) had a college degree or above. The majority of patients surveyed (72.66%)
resided in urban areas. Additionally, 330 participants (77.10%) were married, 343 (80.14%) had children, and 404
(94.39%) reported no religious affiliation. Economically, more than three-fourths (75.70%) of households had a monthly
disposable income below 5000 RMB. Regarding disease characteristics, 180 participants (42.06%) were in CKD stage 5,
and half of the participants (52.33%) reported experiencing concomitant symptoms.

Table | Comparison of Demographic and Clinical Characteristics Among Latent lliness Perception Profiles in CKD Patients [n (%)]

Variables Total Low Moderate High Perception- | %2 P-value
Sample Perception-Self | Perception-Passive | Emotionally
Control (89) Acceptance (100) Sensitive (239)
Age
<18 9(2.10) 4 (44.44) 3 (33.33) 2(22.22) 17.945 | 0.005
18-44 197(46.03) 48 (24.37) 36 (18.27) 113(57.36)
45-59 121(28.27) 27 (22.31) 31 (25.62) 63(52.07)
260 101(23.60) 10 (9.90) 30 (29.70) 61(60.40)
Sex
Male 242(56.54) 42 (17.36) 59 (24.38) 141(58.26) 3999 | 0.135
Female 186(43.46) 47 (25.27) 41 (22.04) 98(52.69)
Educational level
Primary school and below 64(14.95) 9 (14.06) 14 (21.88) 41(64.06) 7436 | 0.282
Junior school 101(23.60) 15 (14.85) 27 (26.73) 59(58.42)
Senior and technical school 93(21.73) 25 (26.88) 20 (21.51) 48(51.61)
College and above 170(39.72) 40 (23.53) 39 (22.94) 91(53.53)
Place of residence
Urban 311(72.66) 70 (22.51) 73 (23.47) 168(54.02) 2289 | 0318
Rural 117(27.34) 19 (16.24) 27 (23.08) 71(60.68)
Marital status
Married 330(77.10) 64 (19.39) 81 (24.55) 185(56.06) 11.142 | 0.023
Unmarried 74(17.29) 24 (32.43) 14 (18.92) 36(48.65)
Divorced/widowed 24(5.61) I (4.17) 5 (20.83) 18(75.00)
Occupational status
Employment 195(45.56) 44 (22.56) 46 (23.59) 105(53.85) 0.803 | 0.669
Unemployment 233(54.44) 45 (19.31) 54 (23.18) 134(57.51)
Fertility status
Unborn 85(19.86) 27 (31.76) 15 (17.65) 43(50.59) 8.146 | 0.017
Parent 343(80.14) 62 (18.08) 85 (24.78) 196(57.14)
Religion
Yes 24(5.610) 6 (25.00) 8(33.33) 10(41.67) 2446 | 0.282
None 404(94.39) 83 (20.54) 92 (22.77) 229(56.68)

(Continued)
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Table | (Continued).

Variables Total Low Moderate High Perception- | 2 P-value
Sample Perception-Self | Perception-Passive | Emotionally
Control (89) Acceptance (100) Sensitive (239)
Monthly disposable household income
<5000 324(75.70) 63 (19.44) 68 (20.99) 193(59.57) 10.183 | 0.034
5000-10,000 82(19.16) 20 (24.39) 28 (34.15) 34(41.46)
>10,000 22(5.14) 6 (27.27) 4 (18.18) 12(54.55)
Staging of Chronic Kidney Disease
Gl 141(32.94) 55 (39.01) 35 (24.82) 51(36.17) 72.52 <0.001
G2 33(7.71) 8 (24.24) 9 (27.27) 16(48.48)
G3 48(11.21) 7 (14.58) 2| (43.75) 20(41.67)
G4 26(6.07) 4 (15.38) 6 (23.08) 16(61.54)
G5 180(42.06) 15 (8.33) 29 (16.11) 136(75.56)
Number of concomitant symptoms
0 204(47.66) 60 (29.41) 55 (26.96) 89(43.63) 31.017 | <0.001
| 160(37.38) 24 (15) 36 (22.5) 100(62.5)
22 64(14.95) 5(7.81) 9 (14.06) 50(78.13)

Latent Profile Analysis of Iliness Perception in CKD Patients

An exploratory latent profile analysis (LPA) was conducted on the illness perception of CKD patients based on the eight
items of the BIPQ. 1 to 5 potential profile models were established successively, as shown in Table 2. In models 1 to 5,
AIC, BIC, and aBIC values exhibited a decreasing trend with an increasing number of latent profiles. However, only
models 2 and 3 demonstrated significant levels (p < 0.05) for both the LMRT and BLRT tests, indicating that Model 4
was not superior to Model 3, and Model 3 was superior to Model 2. The two-profile model was excluded due to its lowest
entropy value of 0.771 (entropy value < 0.8), while the three-profile model had an entropy value of 0.841. This suggests
that the three-profile model provided a more accurate classification compared to the two-profile model. After compre-
hensively evaluating all fitting indicators and considering clinical significance, Model 3 was selected as the optimal
solution. Therefore, three potential profiles were retained: Profilel, Profile 2 and Profile 3, and the probability of the total
sample was 20.8% (n = 89), 23.4% (n = 100) and 55.8% (n = 239), respectively.

Characteristics and Nomenclature of Latent Profiles

Based on the three-profile model, line plots for each BIPQ item score were generated according to their feature patterns,
as illustrated in Figure 1. The characteristic attributes of each profile were named based on the fluctuations observed in
the average line chart of each item. Overall, the three profiles reflected distinct patterns of illness perception: Profile 1
was characterized by low overall illness perception with relatively strong perceived control, Profile 2 by moderate illness
perception with passive acceptance, and Profile 3 by high illness perception accompanied by pronounced emotional
sensitivity. The specific characteristics of each profile are described below.

Table 2 Fit Indices for Latent Profile Analysis of lliness Model

Profile | Log- AIC BIC ABIC Entropy | LMR BLRT Sample Size by Profile Based on
Likelihood P-value | P-value | Most Likely Membership

—7657.219 15,346.439 | 15,411.385 | 15,360.610

|

2 —7397.700 14,845.401 | 14,946.879 | 14,867.544 | 0.771 0.0002 0.0000 41.1%/58.9%

3 —7253.242 14,574.484 | 14,712.494 | 14,604.599 | 0.841 0.0333 0.0000 20.8%/23.4%/55.8%

4 —7165.898 14,417.797 | 14,592.339 | 14,455.883 | 0.862 0.0592 0.0000 19.9%/2.1%/32.0%/46.0%

5 —7109.066 14,322.131 | 14,533.205 | 14,368.189 | 0.833 0.2057 0.0000 20.1%/1.9%122.9%/14.0%/41.1%
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Figure | The characteristic distribution of 3 latent profiles of illness perception in CKD patients.

Profile 1 demonstrated a low overall BIPQ score, with an average of 31.36 + 6.32. The scores for disease
consequences, timeline, identity, and emotional response were relatively low. However, the scores for personal control
(self-management of the disease), treatment control, concern, and understanding were high. Therefore, this profile was
labeled as “Low Perception-Self Control”, comprising 89 patients (20.8%). Profile 2 exhibited a moderate overall score
of 42.19 + 4.42, positioning it between Profile 1 and Profile 3 in terms of overall score levels. The scores for all items
were relatively moderate, but compared with Profiles 1 and 3, the scores for personal control, treatment control, concern,
and understanding were the lowest. Thus, this profile was named “Moderate Perception-Passive Acceptance”, with 100
patients (23.4%).

Profile 3 had the highest overall BIPQ score of 49.68 + 6.06. The scores for personal control and treatment control
were between those of Profile 1 and Profile 2. The scores for disease consequences, timeline, identity, concern,
understanding, and emotional response were relatively high. This indicates that patients in this profile believe they
have some control over the disease and recognize the impact of medication or treatment on its progression. However,
they also acknowledge that the disease significantly affects their emotional state, deeply influenced by its symptoms.
Consequently, this profile was labeled as “High Perception-Emotionally Sensitive”, comprising 239 patients (55.8%).

Influencing Factors of Different Latent Profiles

The general demographic and disease-related characteristics of the three different latent profiles were analyzed, revealing
significant differences in age, marital status, fertility status, monthly disposable household income, CKD stage, and the
number of concomitant symptoms (P<0.05), as shown in Table 1. Moreover, significant differences in psychological
flexibility, family resilience, and social support were observed among patients with different latent profiles (P<0.05), as
illustrated in Table 3.

A multinomial logistic regression analysis was conducted with the three latent profiles of illness perception in CKD
patients as dependent variables, using Profile 1 (Low Perception—Self Control Type) as the reference category. Variables
with P values<0.2 in the univariate analysis were chosen as independent variables. The results indicated that CKD stage,
the number of concomitant symptoms, psychological flexibility, family resilience, and social support were significant
influencing factors for the latent profiles of illness perception in CKD patients (P<0.05), as shown in Table 4.

International Journal of General Medicine 2026:19 https: 7



Chen et al

Table 3 Comparison of Scores of CompACT, FaRe, and SSRS Among 3 Latent Profiles (M£SD)

Scale Profiles F P
Low Moderate Perception- | High Perception-
Perception-Self | Passive Acceptance Emotionally
Control (89) (100) Sensitive (239)

CompACT 98.64+11.15 91.92+7.50 91.56+6.80 15.879 | <0.001
Openness to experience 34.00+6.08 33.76x491 32.50+4.36 3.958 | 0.02
Valued action 43.12+6.74 38.56+5.88 39.85+5.98 14.117 | <0.001
Behavioral awareness 21.52+3.78 19.60+2.79 19.21+2.99 13.398 | <0.001

FaRe 116.63+18.36 100.62+17.41 109.22+17.34 19.738 | <0.001
Communication and cohesion | 47.45+7.58 41.27+7 .41 45.22+6.91 18.606 | <0.001
Perception of social support 45.39+8.73 39.49+7.27 43.14+8.27 12.955 | <0.001
Perception of family coping 23.79+4.23 19.86+3.91 20.86+4.75 23.046 | <0.001

SSRS 40.67+6.31 36.60+6.53 38.86+6.64 9.248 | <0.001
Objective support 6.83+1.854 5.75+1.961 6.3+1.87 8.031 <0.001
Subjective support 25.88+4.65 23.75+4.68 25.26+5.07 5.012 | 0.007
Utilization of support 7.97%2.1 7.10%2.12 7.30+2.02 4.698 | 0.010

Table 4 Multivariate Logistic Regression Analysis of Profiles

Variable Profile 2 versus Profile | Profile 3 versus Profile |
OR 95% CI P OR 95% CI P
Age
<18 0.526 | 0.054-5.151 0.581 | 0.224 | 0.023-2.149 | 0.195
18-44 0516 | 0.181-1.476 0.217 | 1.177 | 0.452-3.067 | 0.738
45-59 0.625 | 0.229-1.706 0.359 | 0.658 | 0.258-1.677 | 0.38I
260 Ref Ref Ref Ref Ref Ref
Sex
Male 1.704 | 0.848-3.427 0.135 | 1.812 | 0.976-3.365 | 0.06
Female Ref Ref Ref Ref Ref Ref
Marital status
Married 0.59 0.062-5.597 0.646 | 0.279 | 0.034-2.314 | 0.237
Unmarried 0.421 | 0.024-7.356 0.553 | 0.136 | 0.011-1.727 | 0.124
Divorced/widowed Ref Ref Ref Ref Ref Ref
Fertility status
Unborn 0.445 | 0.068-2.901 0.397 | 1.023 | 0.221-4.737 | 0.977
Parent Ref Ref Ref Ref Ref Ref
Monthly disposable household income
<5000 1.592 | 0.345-7.349 0.552 | 1.332 | 0.363-4.894 | 0.666
5000-10,000 2.477 | 0.497-12.355 | 0.268 | 1.149 | 0.289-4.571 | 0.844
>10000 Ref Ref Ref Ref Ref Ref
Staging of Chronic Kidney Disease
Gl 0.392 | 0.164-0.938 0.036 | 0.151 | 0.071-0.319 | <0.001
G2 0.528 | 0.145-1.928 0.334 | 0.278 | 0.09-0.864 0.027
G3 1.232 | 0.387-3.928 0.724 | 0.358 | 0.119-1.076 | 0.067
G4 0.965 | 0.199-4.676 0.965 | 0.656 | 0.168-2.565 | 0.544
G5 Ref Ref Ref Ref Ref Ref
(Continued)
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Table 4 (Continued).

Variable Profile 2 versus Profile | Profile 3 versus Profile |
OR 95% CI P OR 95% CI P

Number of concomitant symptoms

0 0.701 | 0.198-2.476 0.581 | 0.259 | 0.088-0.759 | 0.014

| 0.82 0.224-3.006 0.765 | 0.451 | 0.149-1.369 | 0.16

2 Ref Ref Ref Ref Ref Ref

FaRe 0.971 | 0.947-0.995 0.02 0.994 | 0.973-1.016 | 0.588

CompACT 0.958 | 0.915-1.002 0.059 | 0.926 | 0.89-0.962 <0.001

SSRS 0.918 | 0.858-0.982 0.013 | 0.957 | 0.902-1.016 | 0.148

Abbreviations: OR, odds ratio; Cl, confidence interval; Ref, reference category.

Relationship Between the Latent Profiles and FoP

One-way ANOVA and correlation analysis showed that the number of concomitant symptoms (F=4.045, P=0.018),
psychological flexibility (r=—0.431, P<0.001), family resilience (r=—0.154, P<0.001), social support (r=—0.218, P<0.001),
and the latent profiles of illness perception (F=43.550, P<0.001) were significant factors affecting the FoP. Hierarchical
regression analysis was conducted to examine whether illness perception latent profiles independently predicted FoP after
controlling for relevant clinical and psychosocial variables. In Model 1, the number of concomitant symptoms,
psychological flexibility, family resilience, and social support were entered as predictors and jointly explained 22.5%
of the variance in FoP (R?=0.225, F=30.638, p<0.001). In Model 2, latent profile membership was added to the model
using dummy coding, with the Low Perception—Self Control profile as the reference group. The inclusion of latent
profiles resulted in a significant increase in explained variance (AR? = 0.074, F change = 22.091, p < 0.001), raising the
total explained variance to 29.8% (R’ = 0.298). Compared with the reference group, patients classified as Moderate
Perception—Passive Acceptance and High Perception-Emotionally Sensitive profiles exhibited significantly higher levels
of FoP (both p < 0.01). These findings indicate that illness perception latent profiles make an independent and meaningful
contribution to FoP beyond established clinical and psychosocial factors, as shown in Table 5.

Table 5 Hierarchical Regression Analysis of the Effect of lliness Perception Latent Profile on FoP in Patients with CKD

Variables Model | Model 2

B SE Stdp | t p B SE Stdf | t P
Number of concomitant symptoms | 0.394 0.183 | 0.093 2.149 0.032 0.110 0.18 0.026 0.612 0.541
CompACT —0.157 | 0.017 | —0.436 | —9.135 | <0.001 | —-0.127 | 0.017 | —0.353 | —7.478 | <0.001
FaRe 0.022 0.009 | 0.129 2.409 0.016 0.021 0.009 | 0.124 2402 | 0.017
SSRS —0.093 | 0.023 | -0.202 | —4.097 | <0.001 | —0.087 | 0.022 | —0.190 | —4.021 | <0.001
Profile 2 (ref: Profile I) 1.352 0.401 | 0.187 3.375 <0.001
Profile 3(ref: Profile 1) 2.283 0.348 | 0.371 6.553 <0.001
R? 0.225 0.298
F 30.638 29.826
AR? ! 0.074
p <0.001

Notes: Model | included the number of concomitant symptoms, psychological flexibility (CompACT), family resilience (FaRe), and social support (SSRS).
Model 2 additionally included latent profile membership, entered as dummy-coded categorical variables, with Profile | (Low Perception—Self Control Type)
serving as the reference group.

Abbreviations: 3, unstandardized coefficients; SE, standard error; Std B, standardized coefficients; R?, explained variance of the mo AR?, change in explained
variance.
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Discussion
lliness Perception Profiles Identified by LPA

The LPA identified three distinct latent profiles of illness perception among patients with CKD: Low Perception-Self
Control Type (20.8%), Moderate Perception-Passive Acceptance Type (23.4%), and High Perception-Emotionally
Sensitive Type (55.8%). The classification results were comparable to those reported in previous studies.*’”-?
However, this study used LPA to extract latent categories of illness perception with a larger sample size, which is likely
to support more precise and stable classifications and enhance the interpretability of the findings. Importantly, the
adoption of a person-centered analytical approach moves beyond traditional variable-centered analyses and highlights
clinically meaningful heterogeneity in illness perception among CKD patients.

Furthermore, the identified profiles demonstrated distinct and independent associations with FoP after adjustment for
disease-related and psychosocial factors, underscoring the potential clinical relevance of illness perception profiling for

psychological risk stratification and care planning.

Characteristics of the Low and Moderate lliness Perception Profiles

Patients in the Low Perception-Self Control Type profile held a positive outlook toward their illness. They perceived
CKD as having a limited impact on their lives and emotional well-being, reported fewer physical symptoms, and
demonstrated relatively high perceived control over disease management and treatment. Despite their lower perceived
disease impact, these patients did not ignore their condition and maintained a certain level of attentiveness and
understanding.

In contrast, Patients from the Moderate Perception-Passive Acceptance Type profile exhibited illness perception score
that fell between the low and high perception groups but demonstrated the lowest levels of perceived disease control,
treatment control, concern, and understanding. One possible reason is that they perceive CKD as having minimal impact
on their life and emotional well-being, with relatively mild or non-salient symptoms, leading to insufficient engagement
in disease management. It is also possible that they lack adequate self-regulation capacity and passively accept the effects
of the disease. This phenomenon has also been observed in cancer patients,”® suggesting that such individuals may
require greater clinical attention and support.

Predominance and Clinical Meaning of the High Perception-Emotionally Sensitive
Profile

Patients categorized as High Perception-Emotionally Sensitive Type profile constituted 55.8% of the sample, indicating
that the majority of CKD patients tend to exhibit higher levels of illness perception. This predominance may reflect key
characteristics of CKD, particularly the coexistence of disease irreversibility and uncertainty regarding disease progres-
sion, together with persistent symptoms that continuously draw patients’ attention to bodily changes. As a result, many
patients remain highly vigilant toward their illness, which may amplify emotional responses and render emotional
sensitivity a common psychological state rather than an exceptional one.

Notably, patients in this profile not only perceived their illness as having a substantial impact on their lives and
emotional well-being, but also tended to maintain relatively high levels of attention to and understanding of their
condition. Compared with patients in the Moderate Perception-Passive Acceptance Type, they reported greater perceived
treatment effectiveness and disease controllability. This pattern suggests that heightened emotional sensitivity does not
necessarily indicate disengagement from disease management but may coexist with active cognitive engagement.*’
Nevertheless, excessive concern about illness may increase emotional distress and negatively affect self-management and

quality of life.'®°

Clinical and Psychosocial Determinants of lliness Perception Profiles

The Common-Sense Model of Self-Regulation serves as the theoretical basis for understanding illness perception.'” It
was developed to explain patients’ lay perceptions of illness threats and to guide their coping strategies. It also proposes
the regulatory role of individual and social factors in this process.'” Guided by this theoretical framework, we included
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psychological flexibility, family resilience, and social support, in addition to demographic and clinical characteristics, as
potential factors associated with illness perception profiles. Multinomial logistic regression analyses indicated that CKD
stage, number of concomitant symptoms, psychological flexibility, family resilience, and social support were significant
determinants of patient grouping.

Patients with CKD stages 4 and 5, as well as those experiencing disease-related discomfort symptoms, were more
likely to be included in the High Perception-Emotionally Sensitive Type. Disease progression and symptom burden may

heighten awareness of illness severity and associated stress, thereby amplifying emotional responses.***>!

Role of Psychological Flexibility, Family Resilience, and Social Support

Psychological flexibility, as a positive psychological attribute, was significantly associated with illness perception.>
However, given the relatively modest internal consistency of the CompACT scale in this study, the observed associations
between psychological flexibility and illness perception profiles should be interpreted with caution. Individuals with
higher psychological flexibility are generally better able to engage with the present moment and maintain value-
consistent behaviors, which may facilitate more effective illness management.>*-** Consistent with this conceptualization,
patients with higher psychological flexibility were more likely to belong to the Low Perception—Self Control Type.
Psychological inflexibility has been conceptualized as involving processes such as cognitive fusion and experiential
avoidance.”"> In the present study, patients in the Moderate Perception—Passive Acceptance Type and High Perception-
Emotionally Sensitive Type exhibited lower levels of psychological flexibility. These findings suggest that psychological
flexibility may represent a potential focus for future supportive strategies in CKD care.

Family resilience and social support are also closely related to illness perception. Although previous studies have
reported a negative association between illness perception and both family resilience and social support.®>>>¢ Our findings
revealed that patients with lower levels of family resilience and social support were more likely to be in the moderate
perception group rather than the high perception group. Family resilience refers to the ability of family members to cope
with and adapt to significant stressful events.’® Family members’ perceptions and beliefs when facing adversity may also
interact with patients’ adaptation processes.”’ Low family resilience means that patients may lack an effective family
response and support system when facing disease threats, leaving them feeling isolated and without essential emotional
support and psychological comfort. Consequently, patients may struggle to effectively cope with and manage their
illness.*® Low social support means that patients lack sufficient external resources and assistance. Consequently, patients
may struggle with confidence and motivation to actively understand and manage their disease, often leaning towards

passively receiving medical advice and treatment decisions.>®®

lliness Perception Profiles and FoP

In the present study, latent profiles of illness perception emerged as the primary predictors of FoP among patients with
CKD and remained significantly associated with FoP after adjustment for key clinical and demographic variables. This
finding is consistent with previous evidence indicating a close association between illness perception and FoP in chronic
disease populations.'®*> Patients in the High Perception—Emotionally Sensitive Type tend to perceive their illness as
having a substantial impact on their lives, which may heighten vigilance toward disease-related threats and increase
concerns about disease progression.’” In contrast, patients in the Moderate Perception-Passive Acceptance Type profile
may feel less capable of effectively managing or coping with disease progression, thereby amplifying feelings of fear and
anxiety.”!

Contextual factors such as marital status and CKD stage may be related to differences in FoP partly through their
associations with patients’ illness perceptions. From a psychosocial perspective, married patients may experience greater
concern due to family and economic responsibilities, while patients in earlier stages of CKD may anticipate future
treatments, such as hemodialysis, and their associated financial burden. These anticipatory concerns and uncertainties
may contribute to more negative illness perceptions, thereby increasing FoP. Overall, FoP can be understood as complex
and multidimensional psychological response arising from the interaction between clinical characteristics and patients’

cognitive and emotional representations of illness.®* 2
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Taken together, these findings highlight the importance of identifying heterogeneity in illness perception and adopting
personalized approaches to reduce FoP in clinical renal care. Importantly, illness perceptions are not static and may be
shaped by contextual and interpersonal factors during clinical care.”” In this context, healthcare providers play a central
role in influencing patients’ illness perceptions through communication styles, clinical decision-making, and ongoing
interactions.®® Clear, consistent, and empathetic communication may facilitate more adaptive illness perceptions, whereas
overly technical or inconsistent information may exacerbate uncertainty and emotional distress.®*

Despite the potential value of personalized interventions based on illness perception profiles, several practical barriers
may limit their implementation in routine clinical care. Time constraints, limited staffing, insufficient training in
psychosocial profiling, and variability in patient engagement and access to resources may all pose challenges.

Addressing these barriers will be essential for translating profile-based interventions into real-world renal care.

Limitations

This study has several limitations that should be acknowledged. First, convenience sampling was employed, and
participants were recruited exclusively from four tertiary hospitals in Jiangsu Province, China. Although the sample
size was sufficient for the planned statistical analyses, the generalizability of the findings to the broader CKD population
may be limited.

Second, this study adopted a cross-sectional design, which precludes causal inference and limits the ability to capture
temporal changes in illness perception profiles and FoP. Longitudinal studies are therefore warranted to examine the
dynamic evolution of illness perception and its relationship with FoP over time. In addition, retrospective or longitudinal
data on participants’ premorbid personality traits or baseline anxiety levels prior to CKD diagnosis were not available,
and thus the potential influence of pre-existing temperament cannot be fully ruled out.

Third, although CKD stage was identified as an important factor associated with illness perception profiles, disease
progression over time was not assessed, which may influence patients’ cognitive and emotional representations of illness.

Finally, the internal consistency of the psychological flexibility measure (CompACT) in this study was relatively low,
with a Cronbach’s alpha of 0.624, which is below the conventional threshold of 0.70. Although this value is considered
acceptable in exploratory research, it may have affected the precision of the psychological flexibility assessment and

should be taken into account when interpreting the related findings.

Conclusion

This study identified three distinct patterns of illness perception among patients with CKD using latent profile analysis,
providing a person-centered perspective on heterogeneity in illness perception. In addition, we examined clinical and
psychosocial factors influencing profile membership and found that CKD stage, number of concomitant symptoms,
psychological flexibility, family resilience, and social support were significant determinants of illness perception profiles.
Moreover, the findings demonstrate that latent profiles of illness perception were independently associated with FoP in
CKD patients and explained additional variance beyond key clinical and demographic variables. Importantly, these
results highlight the clinical value of identifying specific subgroups of patients. In particular, patients characterized by
a Moderate Perception-Passive Acceptance profile may benefit from targeted interventions aimed at enhancing illness
awareness, psychological flexibility, and engagement in disease management. Furthermore, the predominance of emo-
tionally sensitive profiles underscores the need for routine psychological screening in renal care. Future longitudinal and
intervention studies are warranted to examine changes in illness perception over time and to evaluate the effectiveness of
profile-based psychological interventions in reducing FoP and improving psychological outcomes in patients with CKD.
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