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Aim: To explore latent categories of complication risk perception in young and middle-aged patients with T2DM, and to examine their
relationship with self-management behavior.

Methods: A cross-sectional study was conducted between September 2024 and March 2025, involving 316 young and middle-aged
patients with type 2 diabetes mellitus from the endocrinology department of a tertiary hospital in Jiangsu Province, China. Data were
collected via a general information questionnaire, the Diabetes Risk Perception Scale, and the Diabetes Self-Management Behavior
Scale. Latent profile analysis identified distinct complication risk perception groups, while logistic regression was performed to
identify factors influencing different categories. Self-management Behavior scores were compared across subgroups.

Results: Complication risk perception in young and middle-aged patients with T2DM was divided into three latent categories: the Low
Risk Perception-Optimism Bias Group (43.7%, n=138), the Overall Medium Risk Perception Group (42.1%, n=133), and the High Risk
Perception-Worry Group (14.2%, n=45). Logistic regression indicated that education level, employment status, disease duration, complica-
tions, and the occurrence of hypoglycemia within a week were all significantly associated with the risk perception categories (p < 0.05).
Significant differences in self-management behavior scores were observed among the different risk perception categories (p < 0.05).
Specifically, patients in the High Risk Perception-Worry Group attained the highest total score (M =2.54, SD = 0.56), while those in the Low
Risk Perception-Optimism Bias Group scored the lowest (M =2.02, SD = 1.12).

Conclusion: Three latent categories of complication risk perception were identified in young and middle-aged patients with T2DM,
and their self-management behaviors differed significantly across these categories. Clinicians should provide targeted interventions
based on the risk characteristics of each category to improve self-management behaviors.
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Introduction

Diabetes mellitus (DM) is a prevalent metabolic disorder characterized by insufficient insulin secretion or impaired
insulin action, resulting in protracted hyperglycemia within the body." DM is a major public health challenge. Its high
incidence and multiple complications have significantly increased the global burden of disease.” Currently, China has the
world’s largest diabetes population. According to statistics,> as of 2019, the prevalence rate of diabetes in China was
11.9%, whereas it was 12.4% based on the ADA 2010 standard. Among these cases, over 90% are patients with type 2
diabetes mellitus (T2DM).* Research indicates that in 2021, approximately 1.4 million individuals in China succumbed
to complications associated with T2DM.> Moreover, the financial burden of diabetes treatment is rising steadily. China is
also the country with the highest cost of diabetes treatment after the United States, and it is expected to increase to
$460 billion by 2030.° Overall, the spread of T2DM not only poses a serious threat to patients’ health but also exerts
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tremendous pressure on the global health system and the economy. Adults under 60 years old account for approximately
59% of patients with T2DM,” and young and middle-aged individuals (aged 18-59 years) have become the fastest-
growing group in terms of T2DM prevalence.® Compared with the general population, those who develop T2DM before
age 40 have a 3.72-fold higher risk of death, a greater risk of diabetes-related complications, and worse blood sugar
control.’

Although T2DM poses a significant threat to health, particularly among young and middle-aged individuals, effective
self-management of the condition can significantly improve health outcomes.'® Self-management is a strategy that uses
inner strength to change behavior, reducing negative actions and increasing positive ones.'' Diabetes self-management is
not only fundamental for patients to control their condition but also a key factor in preventing diabetic complications and
improving quality of life. It mainly includes medication adherence, physical activity, diet and weight management, and
blood glucose monitoring.'? Yet young and middle-aged patients often demonstrate suboptimal self-management
behaviors due to high work and life pressures and heavy psychological burdens.'?

Studies show that the perception of complication risk is one of the key factors influencing diabetic patients’ self-
management behaviors."* Risk perception is defined as individuals’ subjective experiences and feelings regarding
potential harm to their health and associated risk factors.'> Extremely low or high risk perception can adversely affect
patients’ physical and mental health. Therefore, guiding young and middle-aged patients with T2DM to maintain an
appropriate level of risk perception is essential for improving their self-management behaviors.

However, most existing studies assess risk perception level only by the overall scale score, thereby ignoring
individual differences.'®!” Latent profile analysis (LPA), a relatively novel statistical method,'® reveals individual
differences in multiple variables through data-driven methods, which can accurately classify groups and avoid subjective
bias. Compared with traditional methods, LPA provides more detailed and flexible population classification, which helps
to provide scientific support for personalized intervention programs.

Currently, relatively few studies have applied LPA to examine risk perception in young and middle-aged patients with
T2DM, especially regarding self-management behaviors. Therefore, this study aims to explore the latent categories of
complication risk perception in young and middle-aged patients with T2DM using LPA and to analyze differences in self-
management behaviors among these categories, thereby providing a reference for precise interventions.

Methods
Study Design

A cross-sectional study incorporating latent profile analysis.

Participants

We recruited young and middle-aged patients with T2DM from the endocrinology department of a tertiary hospital in
Jiangsu Province, China, between September 2024 and March 2025. Inclusion criteria were as follows: (1) patients who
met the diagnosis criteria of T2DM; (2) age 1859 years; (3) clear consciousness, normal communication ability, and
provision of informed consent for voluntary participation. Exclusion criteria were as follows: (1) presence of severe
diabetic complications or other serious organic conditions, end-stage renal disease requiring dialysis, amputation,
disabling stroke, or a recent myocardial infarction (within the past 6 months); (2) history of mental illness. (3)
participating in other studies, to mitigate potential biases from prior interventions or data collection. Although previous
research suggested that the minimum sample size for LPA is 250,'? based on a crude sample size estimation (5-10 times
the number of variables, with 26 independent variables in this study) and allowing for a 10% invalid response rate,
a minimum of 163 samples was required.

Instruments

General Information Questionnaire

Based on a literature review and team discussions, the researchers designed a data collection tool consisting of two parts:
general demographic information and disease-related information. The general demographic information includes age,
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gender, body mass index (BMI), smoking status, education level, marital status, payment method, region, and employ-
ment status. The disease-related information includes family history of diabetes, disease duration, fasting blood glucose,
glycated hemoglobin, treatment methods, occurrence of hypoglycemia within a week, presence of complications, and
other diseases.

Diabetes Risk Perception Scale (PPS-DM)

The Diabetes Risk Perception Scale (PPS-DM) was developed by Walker et al*® in 2007 and translated into Chinese by
Ma et al*' in 2022. It evaluates a patient’s perceived risk of diabetes complications. The scale consists of 23 items across
5 dimensions: personal control (3 items), worry (2 items), optimism bias (2 items), personal disease risk (9 items), and
relative environmental risk (7 items). A 4-point Likert scale is used, with responses from “completely disagree/almost no
risk” (1 point) to “completely agree/high risk” (4 points). Higher total scores indicate higher risk perception. In this study,
the Cronbach’s o for the scale was 0.917, which reflects excellent internal consistency.

Scale of Diabetes Self-Care Activities (SDSCA)

The Scale of Diabetes Self-Care Activities (SDSCA) was developed by Toobert et al*> in 2000 and translated into
Chinese by Hua and Zhu™ in 2014. It assesses patients’ self-management behaviors over the past week. The scale
contains 11 items in four domains: diet (5 items), exercise (2 items), blood glucose monitoring (2 items), and foot care (2
items). Higher scores indicate better self-management. The total score is 28; a score above 23 signifies good self-
management, 17-23 is considered average, and below 17 is poor. In this study, the Cronbach’s acoefficient of the scale in
this study was 0.902, indicating that the scale has good internal consistency.

Data Collection

Before the survey, researchers provided standardized instructions explaining the purpose of the study. After obtaining
written informed consent, participants were given detailed guidance on how to complete the questionnaires, including
precautions, and were asked to answer independently based on their actual situations. Questionnaires were collected and
checked on site; if any responses were unclear, patients were promptly queried for clarification. In this study, 330
questionnaires were distributed, 14 were deemed invalid, and 316 valid questionnaires were ultimately collected, yielding
an effective response rate of 95.8%.

Data Analysis

In this study, Mplus 8.0 was used for latent profile analysis, and the number of latent categories determined according to
RPS-DM scores was used as the observation index. Model fit was evaluated with multiple indices: Akaike information
criterion (AIC), Bayesian information criterion (BIC), and adjusted BIC (aBIC). For these criteria, smaller values
indicate better model fit. Entropy values range from 0 to 1, with values closer to 1 indicating more accurate latent
class classification. The Lo-Mendell-Rubin test (LMR) and the bootstrap likelihood ratio test (BLRT) were used to
compare model solutions; if both p-values were significant (p < 0.05), the K-class model was considered a significantly
better fit than the (K-1)-class model.

Data analysis was performed using SPSS 25.0. Categorical variables were expressed as frequencies and percentages,
and continuous variables as mean and standard deviations (SD). Group differences were examined using the chi-square
test for categorical variables and one-way analysis of variance (ANOVA) for continuous variables. The factors influen-
cing latent category membership were analyzed by a multivariate logistic regression model, with a significance level of
p<0.05.

Ethics

This research was conducted in accordance with the Declaration of Helsinki, and written approval was obtained from
Kunshan Hospital Affiliated to Jiangsu University Ethics Committee (2024-03-045-H00-KO1). Informed consent was
obtained from all individual participants included in the study. Participants were provided with detailed information
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Table | The Fit Indices of Four Latent Profile Models

Model | AIC BIC aBIC Entropy | LMR (p) | BLRT (p) | Category Probability (%)
Class| | 2690.021 | 2727.579 | 2695.861

Class2 | 2530.985 | 2591.077 | 2540.329 | 0.937 0.0379 <0.001 79.8/20.2

Class3 | 2168.719 | 2251.346 | 2181.567 | 0.968 <0.001 <0.001 43.7/42.1/14.2

Class4 | 2034.829 | 2139.990 | 2051.181 | 0.988 0.0520 <0.001 9.8/64.1/23.2/2.9

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion; aBIC, adjusted BIC; LMR, Lo-Mendell-Rubin
test; BLRT, bootstrap likelihood ratio test.

regarding the study’s purpose, procedures, potential risks and benefits, and confidentiality measures. Written consent
forms were signed by all participants before their involvement in the research.

Results
Latent Profile Analysis of Complication Risk Perception in Young and Middle-Aged
Patients with T2DM

In this study, the scores of the five dimensions of the risk perception scale were analyzed, and a total of four latent profile
models were fitted. The fit indices of each model are shown in Table 1. As the number of categories increased from 1 to 4,
AIC, BIC, and aBIC values all decreased. Although the four-class model had the highest entropy, its LMR test result was
not significant (p > 0.05). Therefore, the three-class model was selected as the optimal solution based on a comprehensive
evaluation of the indices. Using this three-class model, the latent profile for each of the three risk perception categories was
characterized (Figure 1). Class 1 included 45 patients (14.2%). The risk perception level of this group was higher than that
of the other two groups, and their “worry” dimension score was significantly higher than the other dimensions. This group
was thus labeled the “High Risk Perception-Worry Group”. Class 2 included 133 patients (42.1%). The scores of all
dimensions in this group were moderate, so it was labeled the “Overall Medium Risk Perception Group”. Class 3 included
138 patients (43.7%). This group had the lowest overall risk perception level but a notably high score in the “optimism bias”
dimension, so it was labeled the “Low Risk Perception-Optimism Bias Group”. The scores of complication risk perception
in the three categories from high to low are as follows: the High Risk Perception-Worry Group (M = 2.54, SD = 0.56), the
Overall Medium Risk Perception Group (M =2.25, SD = 0.83), and the Low Risk Perception-Optimism Bias Group (M =
2.02, SD =1.12).

-® Class3 Low Risk Perception-Optimism Bias Group, 43.7%
-4 Class2 Overall Medium Risk Perception Group, Medium, 42.1%

-# Class1 High Risk Perception-Worry Group, 14.2%

Scores
N

personal control worry optimism bias  personal disease relative
risk environmental risk

Figure | Latent profiles of complication risk perception.
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General Characteristics of Young and Middle-Aged Patients with T2DM

Among the 316 young and middle-aged patients with T2DM, 156 (49.4%) were 18—44 years old and 160 (50.6%) were
45-59 years old. The majority were male (63.6%), non-smokers (60.8%), married (83.9%), employed (70.9%), town
residents (55.4%), and those who use the national medical insurance payment method (87.0%). However, those with
a bachelor’s degree or above account for only 9.2%. In terms of disease-related conditions, the majority of patients had
a family history of diabetes (53.8%), concurrent other diseases (60.4%), diabetes duration less than 5 years (55.1%), and
glycated hemoglobin not up to standard (91.1%). Regarding complications, the majority of patients had none (76.3%),
while the remainder had only non-severe complications (23.7%), such as mild peripheral neuropathy, non-proliferative
retinopathy, or microalbuminuria. The predominant treatment was oral hypoglycemic drugs combined with insulin
(52.2%). It should be noted that the study participants were recruited from a tertiary hospital, which may account for
the observed high frequency of insulin therapy. Other general characteristics of the participants are presented in Table 2.

Table 2 Comparison of General Demographic Characteristics of Different Potential Categories in Young and Middle-Aged
Patients with T2DM

Item Total Class | Class 2 Class 3 e P
(n=45) (n=133) (n=138)

Age, years 8.296 0.015
18—44 156 14 65 77
45-59 160 31 68 6l

Gender 7.627 0.022
Male 201 28 74 99
Female 115 17 59 39

BMI 12.690 0.048
Low body weight (<18.5 kg/m?) 4 | 3 0
Normal weight (18.5~<24.0 kg/m?) 119 23 46 50
Overweight (24.0~<28.0 kg/m?) 128 19 55 54
Obesity (228.0 kg/m?) 65 2 29 34

Smoking status 2.856 0.240
Yes 124 20 45 59
No 192 25 88 79

Education level 47.391 <0.001
Junior high school and below 121 8 44 69
High school/technical secondary school 93 12 30 51
Junior college 73 18 39 16
Bachelor’s degree or above 29 7 20 2

Marital status 12.858 0.002
Married 265 45 113 107
Unmarried/divoeced/widowed 51 0 20 31

Payment method 4.671 0.092
Self-funded 41 2 16 23
National medical insurance 275 43 117 115

Region 7.011 0.135
Town 175 19 84 72
Urban 118 22 41 55
Rural 23 4 8 I

Employment status 15.945 0.008
Student 3 0 2 |
Employed 224 32 85 107
Leave/Retire 56 10 34 12
Unemployed/jobless 33 3 12 18

(Continued)
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Table 2 (Continued).

Item Total Class | Class 2 Class 3 P P
(n=45) (n=133) (n=138)

Family history of diabetes 4.844 0.009
Yes 170 31 69 70
No 146 14 64 68

Disease duration 68.664 <0.001
<5 years 174 6 66 102
5-10 years 97 19 50 28
>10 years 45 20 17 8

Fasting blood glucose 12.817 0.002
Meet the standard (4.4-7.0 mmol/L) 121 26 55 40
Not up to standard 195 19 78 98

Glycated hemoglobin 3.224 0.199
Meet the standard (<7.0%) 28 7 9 12
Not up to standard 288 38 124 126

Treatment method 2.993 0.559
Oral hypoglycemic drugs 52 5 25 22
Insulin therapy 99 18 37 44
Oral hypoglycemic drugs + Insulin therapy 165 22 71 72

Hypoglycemia occurred within a week 9.672 0.008
Yes 98 20 47 31
No 218 25 86 107

Complications 81.061 <0.001
Yes 75 31 38 6
No 24| 14 95 132

Other diseases 0.491 0.782
Yes 191 29 78 84
No 125 16 55 54

Notes: Class| = the High Risk Perception-Worry Group, Class2 = the Overall Medium Risk Perception Group, Class3 = the Low Risk Perception-Optimism
Bias Group.

Comparison of Self-Management Behaviors in Young and Middle-Aged Patients with
T2DM Across Different Risk Perception Categories

The self-management behavior scores for the three risk perception categories are presented in Table 3. Analysis of
variance was used for inter-category comparison. The results showed that the self-management behaviors of different
categories of risk perception were statistically significant (p<0.01). The least significant difference method (LSD-t) was
utilized for further pairwise comparisons. The results suggested statistically significant differences in the total scores and
dimensions of self-management behaviors across the three categories (p<0.05). Specifically, the High Risk Perception-
Worry Group had the highest scores in diet, exercise, blood glucose monitoring, and foot care, the Overall Medium Risk
Perception Group had intermediate scores, and the Low Risk Perception-Optimism Bias Group had the lowest scores.

Univariate Analysis of Factors Associated with Risk Perception Categories in Young
and Middle-Aged Patients with T2DM

In comparing general characteristics across the different latent risk perception categories, there were no statistically
significant differences in variables such as smoking status, region, HbAlc, treatment methods, or presence of other
diseases (p>0.05). Table 2 highlights the variables that showed statistically significant differences between categories.
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Table 3 Comparison of Self-Management Ability Scores Among Young and Middle-Aged Patients with T2DM in
Different Categories

Class Total Diet Exercise Blood Glucose Foot Care Total Score
Monitoring

Class| 45 5.23 (0.38) 4.26 (1.48) 3.00 (0.78) 1.89 (0.77) 12.49 (3.41)

Class2 133 3.65 (0.46) 3.34 (0.77) 2.35 (0.70) 1.52 (0.61) 10.86 (2.54)

Class3 138 2.77 (0.42) 2.95 (0.65) 1.80 (0.62) 1.29 (0.58) 8.81 (2.31)

F 527.87 39.40 57.74 16.21 159.75

P <0.001 <0.001 <0.001 <0.001 <0.001

Pairwise comparison (p<0.05) CI1>C2>C3 CI>C2>C3 CI>C2>C3 CI1>C2>C3 CI>C2>C3

Notes: Class| = the High Risk Perception-Worry Group, Class2 = the Overall Medium Risk Perception Group, Class3 = the Low Risk Perception-
Optimism Bias Group.

Multivariate Analysis of Factors Influencing Risk Perception Categories in Young and
Middle-Aged Patients with T2DM

A multivariate logistic regression was performed with the risk perception category (latent class) as the dependent variable
and the factors showing significant differences in univariate analysis as independent variables. The “High Risk
Perception-Worry Group” was set as the reference category, and the coding of independent variables is shown in Table 4.

The regression results indicated that compared with the High Risk Perception-Worry Group, patients with a junior high
school education and below (OR=5.825, 95% CI=1.920-17.651), those who were employed (OR=2.833, 95% CI=1.542-8.877),
and those with a disease duration of <5 years (OR=3.405, 95% CI=1.650-9.454) were more likely to belong to the Low Risk
Perception-Optimism Bias Group, while patients with existing diabetic complications (OR=0.612, 95% CI=0.421-0.936) were
less likely to belong to the Low Risk Perception-Optimism Bias Group. Compared with the High Risk Perception-Worry Group,
patients with existing diabetic complications (OR=0.797, 95% CI=0.639-0.994) or who had experienced hypoglycemia in the
past week (OR=0.256, 95% CI=0.082-0.968) were less likely to belong to the Overall Medium Risk Perception Group. There
were no statistically significant differences in age, gender, BMI, family history of diabetes, payment method, marital status, or
fasting blood glucose among the three risk perception categories (p>0.05), as shown in Table 5.

Table 4 Variable Assignment Methods

Variables Assignment Method

Education level Junior high school and below (Z,=0, Z,=0,Z, =1); High school/technical secondary school (Z, =0,
Z,=1,Z,=0); Junior college (Zo=1,Z,=0, Z, =0); Bachelor’s degree or above (Z,=0,Z,=0, Z,=0)

Employment status Student (Z,=0, Z,=0,Z2 =1); Employed (Z, =0, Z,=1,Z,=0); Leave/Retire (Zo=1,Z,=0, Z, =0);
Unemployed/jobless (Z,=0,Z,=0, Z,=0)

Disease course <5 years (Z,=1, Z2=0); 5-10 years (Z, =0, Z, =1); >10 years (Z, =0, Z, =0)

Complications Yes=1; No=0

Hypoglycemia occurred within a week Yes=1; No=0

Table 5 Multivariate Logistic Regression Analysis of Potential Categories of Complication Risk
Perception in Young and Middle-Aged Patients with T2DM

Item Class 3 Class 2

OR 95% ClI P OR 95% CI P

Education level Junior high school and below | 5.825 | 1.920-17.651 | 0.003 | 2.423 | 0.452-6.483 | 0.290

Employment status Employed 2.833 | 1.542-8.877 | 0.027 | 1.553 | 0.408-5.927 | 0.527
Disease course <5 years 3.405 | 1.650-9.454 | 0.002 | 1.508 | 0.419-5.421 | 0.764
Complications yes 0.612 | 0.421-0.936 | 0.029 | 0.797 | 0.639-0.994 | 0.048

Hypoglycemia occurred within a week Yes 0.664 | 0.229-1.930 | 0.538 | 0.256 | 0.082-0.968 | 0.017

Note: Educational level (control group = bachelor’s degree or above); Employment status (control group = unemployed/unem-
ployed); Disease duration (in the control group = > 10 years); Complications (Control group = None); Whether hypoglycemia
occurred within one week (control group = No).
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Discussion

Characteristics of Latent Risk Perception Categories in Young and Middle-Aged
Patients with T2DM

Using latent profile analysis, this study identified three latent risk perception categories among young and middle-aged
patients with T2DM: the Low Risk Perception-Optimism Bias Group, the Overall Medium Risk Perception Group, and
the High Risk Perception-Worry Group. This finding indicates the presence of group heterogeneity in complication risk
perception.

Specifically, the Low Risk Perception-Optimism Bias Group comprised 43.7% of the patients, making it the largest
subgroup. Based on the existing literature, this finding is consistent with previous research indicating that a considerable
proportion of young and middle-aged patients with T2DM have insufficient perception of complication risk.>* Patients in
this group scored higher on the “optimism bias” dimension than on other dimensions, indicating a tendency toward
blindly optimistic attitudes in the face of their disease. In contrast, their scores on the “personal disease risk” and
“relative environmental risk” dimensions were relatively low, suggesting insufficient awareness of diabetes risk factors
and personal disease risk. A global survey reveals that 10% of patients with T2DM are not aware of cardiovascular
diseases and their risk factors, and approximately 17% of respondents reported that healthcare workers have never
discussed the correlation between the two with patients.>> Therefore, the early identification of this important subgroup
has a significant impact on clinical practice.

The Overall Medium Risk Perception Group comprised 42.1% of patients. The average score for each item in this
group was intermediate relative to the other groups. These patients recognized the existence of risks to some extent, but
their scores were not high, lower than the results of previous research.?® This indicates that the patients’ risk knowledge
source channel is single, and perception is incomplete. Although patients have received fragmented health education, it is
difficult to establish a complete risk perception framework. It can be seen from this that the current health education
model has structural deficiencies in the risk transmission of diabetic complications, which may weaken patients’
awareness of early warning and prevention and control behaviors regarding diabetic complications.

The High Risk Perception-Worry Group represented 14.2% of patients, and its risk perception was the highest among
the groups. Notably, the “worry” dimension score was the highest in this group, indicating that these patients maintained
a high level of concern about the potential threats of diabetes, but there might be psychological barriers. This perception
of high risk can provide patients with a certain degree of confidence and motivation in self-management, but excessive
anxiety may backfire.?’ Therefore, in clinical work, it is recommended to incorporate psychological distress related to
diabetes into routine screening, thereby enhancing the accuracy of their risk perception.

Differences in Self-Management Behavior Levels Among Young and Middle-Aged
Patients with T2DM with Different Categories of Complication Risk Perception

Diabetes self-management is not only a core component of treatment but also the foundation for achieving long-term
health and improved quality of life.”® The results of this study confirmed that self-management behavior levels differed
significantly among young and middle-aged patients with T2DM across the different risk perception categories. These
findings underscore the crucial relationship between complication risk perception and self-management behaviors,
especially in young and middle-aged patients with T2DM.

In our study, the High Risk Perception-Worry Group achieved the highest self-management behavior scores, the Overall
Medium Risk Perception Group had intermediate scores, and the Low Risk Perception-Optimism Bias Group had the lowest
scores. This pattern suggests that risk perception may directly or indirectly affect patients’ self-management behaviors.”> An
appropriate level of risk perception can increase patients’ attention to their health status and promote active engagement in
self-monitoring and management. The health belief model (HBM) suggests that while some patients recognize the importance
of self-management, they may struggle to maintain healthy behaviors over time due to a lack of motivation or self-efficacy,
possibly leading to declining behavioral compliance.*° Therefore, in clinical practice, healthcare providers should incorporate
risk education on diabetic complications into the core content of diabetes management and adopt problem-oriented teaching
methods, such as scenario simulation and case guidance, which could enhance patients’ glycemic control and behavioral
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outcomes.”' By integrating multi-disciplinary teams such as nutrition and psychology, personalized intervention plans can be
formulated.*® At the same time, regularly checking patients’ self-monitoring records allows for the timely provision of specific
praise and data feedback, which encourages patients to recognize their progress and enhance their self-confidence.
Additionally, for emotional cognitive biases, the psychological resilience training model can be drawn upon. Through
mindfulness intervention and stress management courses, patients’ emotional regulation abilities can be enhanced, promoting
the transformation of healthy behaviors. Nonetheless, research linking risk perception and self-management behavior remains
limited. Future studies should further explore how to determine an “appropriate” risk perception threshold and identify
a balance that encourages effective self-management without inducing excessive anxiety.

Factors Influencing Latent Risk Perception Profiles in Young and Middle-Aged Patients
with T2DM

Patients with an education level of junior high school and below were about 5 times more likely to be classified into the
Low Risk Perception-Optimism Bias Group than into the High Risk Perception-Worry Group. Consistent with this
finding, other studies have shown that education level is negatively correlated with risk perception of patients; that is, the
lower the patient’s level of education, the lower their complication risk perception tends to be.*® Patients with limited
formal education often have restricted access to health information and a shallow understanding of diabetes and its
complications, which may lead them to underestimate the disease’s severity and its potential risks.** Therefore,
healthcare providers should offer personalized health education programs tailored to different education levels—
especially for patients with less education—to use visual aids such as pictures and videos, which can be utilized to
help patients understand the concept, complications, and management methods of diabetes more intuitively.*

This study also found that patients with a disease duration of less than 5 years were more likely to be classified into
the Low Risk Perception-Optimism Bias Group, consistent with previous findings.>® This may be because patients with
shorter disease duration have less illness experience and thus a lower risk perception. Most individuals diagnosed at
a younger age or early stage have not yet encountered obvious complications or treatment difficulties, and they are not
fully aware of diabetes’s long-term harms. In addition, lacking the chronic health stress that accumulates over a longer
disease course and receiving insufficient health education can lead these patients to underestimate the seriousness of
diabetes.>” Therefore, educational interventions for this population are particularly critical. Clinicians should employ
personalized communication strategies tailored to patients’ needs and preferences during risk communication, to improve
their accurate understanding of diabetes complications risk and to foster more effective self-management.

Notably, employment status was another important predictor of belonging to the Low Risk Perception-Optimism Bias
Group among young and middle-aged patients with T2DM. Employed young and middle-aged patients were more likely to
be classified into the Low Risk Perception-Optimism Bias Group. This finding is consistent with existing research literature,
which shows that compared with elderly patients, middle-aged and young patients tend to focus more on career develop-
ment and financial pressures, leaving insufficient time and energy for their health, resulting in an insufficient understanding
of the severity of the disease.*® Therefore, healthcare providers should attach importance to building and optimizing family
and social support systems for this group of people. Meanwhile, they can develop a home diabetes care application platform
based on digital technology to help them better balance work and diabetes self-management in daily life.*

This study found that most patients with existing diabetic complications fell into the High Risk Perception-Worry Group.
This is supported by previous research, which indicates that personal experience of diabetic foot ulcers made patients more
aware of their health risks.*® These patients accordingly become more concerned about future health problems. This finding
suggests that healthcare providers should implement differentiated health education strategies in practice. For patients with
low risk perception, experiential education about complications can be used to increase their awareness of diabetes’s potential
hazards. By demonstrating the actual consequences of diabetes complications, such education helps patients more intuitively
understand the risks of diabetes and thereby enhances their health management behaviors.*' For patients already experiencing
diabetes complications, although they have high health awareness, they may develop excessive worry and anxiety about their
health. Medical staff should attach importance to patients’ benefit experience, strengthen the education on diabetes complica-

tions, reshape disease cognition, and help patients better accept and cope with the disease.
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This study found that compared to the Overall Medium Risk Perception Group, patients who had experienced
hypoglycemia within the past week were more likely to belong to the High Risk Perception-Worry Group. This may
be because hypoglycemic episodes are often accompanied by distress and potentially serious consequences,** making
patients more vigilant and concerned about managing their condition. However, previous studies have shown that an
excessive fear of hypoglycemia can hinder blood sugar control and negatively affect patients’ quality of life.** Tt is
recommended that healthcare providers strengthen patients’ ability to recognize and handle hypoglycemia through timely
interventions and education, thereby improving their confidence and the effectiveness of self-management.

Limitations

This study has several limitations. First, we selected patients from a single tertiary hospital in Jiangsu Province, China, which
may limit the generalizability of our findings due to potential sample bias. Second, the study was cross-sectional, so it could
not capture dynamic changes over time. Future studies could employ a latent class growth model to more comprehensively
examine the trajectories of relevant variables over time. Third, we acknowledge that the observed association between risk
perception profiles and disease duration may be influenced by confounding, as longer exposure to the disease could
independently heighten risk awareness. Finally, our data were self-reported, which introduces the possibility of social
desirability bias and recall bias, potentially affecting the accuracy and objectivity of the results. Future research should
consider combining objective measures (such as direct behavioral observations) with self-reports to obtain a more compre-
hensive understanding of self-management behaviors and risk perceptions in young and middle-aged patients with T2DM.

Conclusions

This study used latent profile analysis to classify young and middle-aged patients with T2DM into different complication risk
perception categories and examined the relationship between these categories and self-management behaviors. We identified
three distinct latent categories of risk perception: the Low Risk Perception-Optimistic Bias Group, the Overall Medium Risk
Perception Group, and the High Risk Perception-Worry Group. Each category exhibited different self-management behaviors.
Our findings underscore that complication risk perception can positively influence self-management behaviors in young and
middle-aged patients with T2DM. Therefore, our study sheds light on the diverse risk profiles among patients, which underscores
the necessity of personalized approaches in diabetes care. Future research could focus on creating practical tools or guidelines that
would allow healthcare providers to deliver risk communication and interventions tailored to the characteristics of distinct risk
subgroups, with the ultimate goal of improving patients’ risk perception and self-management behaviors.
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