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Aim: This study aimed to identify latent profiles of fear of complications among hospitalized patients with type 2 diabetes and to 
examine factors associated with these profiles.
Methods: A convenience sampling method was employed to recruit patients with type 2 diabetes from a single tertiary hospital 
endocrine department for a cross-sectional study. Data were collected using a general information questionnaire, Chinese version of the 
Fear of Complications Questionnaire, Diabetes Distress Scale, and EuroQol Five-Dimension Three-Level Scale. Latent profile analysis 
was performed to classify fear of complications, and group differences were examined using univariate analyses. Multinomial logistic 
regression was performed to explore potential associations between related factors and group classification.
Results: A total of 324 valid questionnaires were collected. Individuals with fear of complications were categorized into three 
potential groups: low fear-stable (30%), moderate fear-complication-focused (47%), and high fear-high-risk vulnerable (23%). 
Multinomial logistic regression showed that, compared with the low fear-stable group, the presence of complications (OR = 2.591, 
P < 0.05), insulin therapy (OR = 4.490, P < 0.01), higher diabetes distress (OR = 2.822, P < 0.01), and poorer quality of life (OR = 
0.010, P < 0.05) were independently associated with membership in the high fear-high-risk vulnerable group.
Conclusion: Fear of complications among patients with diabetes exhibits significant categorical characteristics. These profiles differ 
in diabetes distress and quality of life, highlighting the potential value of stratified psychosocial interventions and complication- 
focused educational programs. Routine screening for fear of complications using validated brief tools may help healthcare profes
sionals identify high risk patients early and provide targeted care support, particularly for the high fear-high-risk vulnerable group. 
Future research should prioritize this population and develop scientifically effective and targeted intervention programs.
Keywords: fear of complications, quality of life, latent profile analysis, diabetes distress

Introduction
Diabetes mellitus is a chronic metabolic disease that can lead to the development of various long-term complications, 
such as retinopathy, nephropathy, neuropathy, and cardiovascular disease.1 The potential occurrence and progression of 
these complications often trigger persistent fear and anxiety among patients. Fear of complications (FoC) refers to 
a negative emotional state in which diabetic patients experience excessive worry about the onset, progression, and 
consequences of chronic complications.2 It is important to clarify that the fear of complications is conceptually different 
from the fear of hypoglycemia and the fear of disease progression. Fear of hypoglycemia involves anxiety about acute 
low blood glucose episodes and their immediate consequences,3 while fear of disease progression reflects broader 
concerns that the illness will worsen over time.4 In contrast, fear of complications specifically concerns worry about 
developing chronic diabetes-related complications, such as nephropathy, retinopathy, or diabetic foot disease. A study 
involving 104 patients with type 2 diabetes found that most participants overestimated their risk of developing 
complications, and approximately one-third reported feeling extremely fearful of them.5 However, severe fear of 
complications not only hinders glycemic control but also affects patients’ quality of life, social functioning, and 
subjective well-being.6 It has also been shown to influence patients’ acceptance of insulin therapy and adherence to 
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treatment.7 These findings underscore the clinical importance of recognising and addressing fear of complications in 
diabetes care. Furthermore, research has shown that fear of chronic complications is a common source of emotional 
distress and is prevalent among individuals with diabetes.5

Diabetes distress refers to the negative emotions and psychological burden associated with the challenges and 
demands of living with diabetes, including feelings of exhaustion, being overwhelmed, anxiety, frustration, and 
depression.8 Diabetes distress is particularly related to the daily burden of diabetes and may involve a range of 
disease-related worries and fears, such as concerns about future complications, feelings of helplessness, and fear of 
hypoglycemia.9 These findings highlight that fear and worry about long-term complications are common and persistent 
sources of emotional distress among individuals with diabetes. Although fear of complications has important clinical 
implications, existing studies often treat patients experiencing such fear as a homogeneous group and typically use a total 
score to represent their overall level of fear.5,10 This variable-centered approach overlooks the substantial heterogeneity 
among patients. In fact, individuals differ significantly in how they perceive, experience, and cope with fear related to 
complications. Some patients experience severe anxiety that affects their daily lives11,12 and self-management of the 
disease, while others maintain a moderate and adaptive level of fear that promotes treatment adherence and motivates 
active self-management. In summary, patients’ fear-of-complication profiles are closely associated with their psycholo
gical preferences, treatment adherence, and self-management behaviors. Recognizing heterogeneity in these fear profiles 
may support the development of individualized interventions tailored to patients’ psychological needs and preferences.

Latent profile analysis (LPA) is a model-based, data-driven clustering approach that identifies potential subgroups 
within a population based on individuals’ response patterns across multiple continuous observed variables.13 Compared 
with traditional classification methods that rely on a single dimension or arbitrarily defined cutoffs, LPA offers a more 
objective way to uncover naturally existing subtypes within a population. By grouping individuals with similar 
psychological and behavioral characteristics into the same latent class, LPA helps elucidate the heterogeneity underlying 
emotional experiences and identify clinically meaningful patient subtypes. In recent years, LPA has been increasingly 
applied to explore disease management and mental health among patients with chronic illnesses. For example, one study 
categorized the self-management behaviors of women with gestational diabetes mellitus into three classes: high, medium, 
and low. The results showed that age was a predictor of the moderate management group and was significantly associated 
with decreased self-management behaviors. Higher levels of body image, quality of life, and sleep disturbance were 
significantly associated with both moderate and low management groups. Moreover, normal blood glucose levels during 
pregnancy were more likely to occur in the low management group.14 Another study identified three distinct depressive 
symptom profiles among older adults with hypertension, emphasizing the influence of anxiety, age, and self-rated health 
on depression severity.15 These findings provide an important basis for designing stratified intervention strategies. 
However, no studies to date have applied LPA to explore fear of complications among individuals with diabetes.

Therefore, this study aimed to: (1) identify the latent classes of fear of complications among patients with type 2 
diabetes; and (2) examine the effects of demographic characteristics on class membership, as well as compare differences 
in quality of life and diabetes distress across the identified classes. By identifying latent profiles and associated factors of 
fear of complications, this study seeks to provide evidence to inform interdisciplinary diabetes care. These findings may 
support the development of personalized intervention strategies to improve treatment adherence, enhance quality of life, 
and alleviate fear-related psychological distress.

Materials and Methods
Subjects
Inpatients were recruited from the Department of Endocrinology at the First Affiliated Hospital of Anhui Medical 
University between October 2024 and February 2025. Inclusion criteria were as follows: meeting the diagnostic criteria 
for type 2 diabetes mellitus as defined in the “Chinese Guidelines for the Prevention and Treatment of Type 2 Diabetes 
(2020 Edition)”; aged ≥18 years; fully conscious and able to provide informed consent; capable of understanding the 
questionnaire and willing to participate voluntarily. Exclusion criteria included: having severe organ comorbidities; being 
diagnosed with mental illness or cognitive impairment. From the perspective of model classification accuracy, at least 50 
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participants per class are required to ensure appropriate model selection.16 Assuming a research hypothesis of 3~5 latent 
classes, the minimum sample size for latent profile analysis was determined to be 250.

Research Tools
General Information Questionnaire
A self-designed questionnaire was used to collect participants’ demographic and clinical information, including age, 
gender, place of residence, educational level, labor intensity, marital status, medical economic burden (related to 
diabetes), duration of diabetes, family history of diabetes, diabetes-related admissions, treatment method, and presence 
of complications.

Chinese Version of the Fear of Complications Questionnaire (FCQ)
Yu Dai translated the Fear of Complications Questionnaire into Chinese version.17 The questionnaire consists of four 
dimensions: general fear (5 items), fear of cardiovascular complications (4 items), fear of renal complications (3 items), 
and fear of ocular and foot complications (3 items), with a total of 15 items. Each item is rated on a 4-point Likert scale 
ranging from 0 (“never”) to 3 (“always” or “very much”), yielding a total score between 0 and 45. Higher scores indicate 
greater fear of complications. The Cronbach’s α of the scale was 0.954, and the test–retest reliability was 0.936, 
indicating excellent internal consistency. The scale-level content validity index (S-CVI/Ave) was 0.955, demonstrating 
good content validity. Therefore, the Chinese version of the FCQ can accurately assess the psychological level of fear of 
complications among patients with diabetes. In the present study, the Cronbach’s α of the scale was 0.952.

Diabetes Distress Scale (DDS)
The Diabetes Distress Scale was developed by Polonsky et al18 and later revised by Fisher et al.19 Yu-Yun Zhang et al 
translated the revised version into Chinese to assess the psychological distress experienced by patients with diabetes over 
the past month.20 The scale includes four dimensions: emotional burden (5 items), regimen-related distress (5 items), 
interpersonal distress (3 items), and physician-related distress (4 items), comprising 17 items in total. Each item is rated 
on a 6-point Likert scale ranging from 1 (“no problem”) to 6 (“a very serious problem”). Each dimension score is 
calculated by summing the item scores within that dimension and dividing by the number of items. The overall scale 
score is obtained by summing all item scores and dividing by the total number of items. Higher scores indicate greater 
psychological distress. The Cronbach’s α coefficient for the scale was 0.88. In the current study, the Cronbach’s α was 
0.905.

Europol Five-Dimension Three-Level Scale (EQ-5D-3L)
The EQ-5D-3L health description system includes five dimensions: mobility, self-care, usual activities, pain/discom
fort, and anxiety/depression. Each dimension has three response levels: no problems, some problems, and extreme 
problems. The combination of these five dimensions defines 243 unique health states. Based on the utility scoring 
function for the Chinese general population,21 each health state is assigned a utility weight ranging from –0.149 to 1. 
These weights are converted into a weighted health utility value, which ranges from 0 to 1, with higher values 
indicating better health status. The health utility value reflects individuals’ preferences for specific health states and 
serves as a key indicator for quantifying quality of life.22 Larger values directly indicate a higher level of quality of life 
among patients.

Data Collection Method
Prior to the survey, the researchers thoroughly studied and comprehended the questionnaire content. During the survey, 
the purpose and content of the study were explained to the patients. After obtaining informed consent, the questionnaires 
were distributed. Patients completed the questionnaires independently or were assisted through interviews to fill them 
out. All questionnaires were distributed and collected on-site, and any missing responses were checked. A total of 348 
questionnaires were distributed in this study. After excluding 24 invalid questionnaires, 324 valid questionnaires were 
collected, yielding an effective response rate of 93.10%.
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Statistical Methods
Latent Profile Analysis was conducted using Mplus version 8.3. The analysis began with a single-class model and 
progressively increased the number of classes to determine the optimal model. Model fit was evaluated using the 
following indices: the Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), and adjusted 
Bayesian Information Criterion (aBIC), where lower values indicate better model fit. A significant result (P < 0.05) 
for the Bootstrapped Likelihood Ratio Test (BLRT) and the Lo-Mendell-Rubin (LMR) test suggests that the k-class 
model provides a better fit than the (k-1)-class model. The Entropy value was used to assess classification accuracy, 
with a value exceeding 0.8 indicating more than 90% accuracy in classification. Values closer to 1 represent higher 
classification precision.16

Data analysis was performed using SPSS 26.0 software. Since variable assessment in this study primarily relied 
on self-reports from research subjects, potential common method bias was addressed by applying Harman’s single- 
factor test to evaluate common method bias for scale items,23 while recognizing its methodological limitations. If 
the variance contribution rate of the first factor was <40%, it indicated no significant common method bias. Count 
data were expressed as frequencies and percentages, with intergroup comparisons conducted using the χ2-test. 
Quantitative data were described as (x� s) or M (P25, P75) based on normality. Intergroup comparisons employed 
one-way ANOVA or Kruskal–Wallis H-test according to data distribution. Multinomial logistic regression was 
conducted to explore factors associated with the different fear-of-complications profiles. P<0.05 was considered 
statistically significant.

Results
Latent Profile Analysis of Fear of Complications in Patients with Type 2 Diabetes
This study used the four dimensions of fear of complications (general fear, fear of cardiovascular complications, fear of 
renal complications, and fear of ocular and foot complications) as manifest indicators. To ensure consistent score ranges 
across dimensions, the mean score of each dimension was used for model fitting. Models with 1 to 5 latent classes were 
fitted, and their fit indices are presented in Table 1. As the number of classes increased, the AIC, BIC, and aBIC values of 
the five models gradually decreased. The LMR (P) and BLRT (P) values for the 2-class, 3-class, and 4-class models were 
all statistically significant (P < 0.05). Compared to the 2-class model, the 3-class model provided a more detailed 
classification. When compared to the 4-class model, the 3-class model demonstrated clearer profile distinctions and 
grouping results that aligned better with clinical relevance. Furthermore, the Entropy value for the 3-class model was 
higher than that for the 2-class and 4-class models, and the average latent class probabilities for most likely class 
membership were 0.957, 0.938, and 0.965 for the three classes in the 3-class model, respectively. Therefore, the 3-class 
model was selected as the optimal model. A latent profile plot was generated based on the classification results, as shown 
in Figure 1. The three classes were named according to their mean dimension scores: (1) C1: low fear - stable profile: 
This group had the lowest scores across all dimensions, indicating that patients exhibited low levels of concern about 
disease progression, minimal noticeable fear of complications, and good psychological adaptation. This profile accounted 
for 30% (n=97) of the sample. (2) C2: moderate fear-complication-focused profile: This group had intermediate mean 

Table 1 Results of the Model Fit for the Potential Profile Analysis of Fear of Complications in 
Patients with Type 2 Diabetes Mellitus (n=324)

Model AIC BIC aBIC Entropy BLRT (P) LMR (P) Class Probability

1 3326.145 3356.391 3331.016 – – – –

2 2702.446 2751.596 2710.361 0.860 <0.001 <0.001 0.60/0.40

3 2441.420 2509.473 2452.379 0.884 <0.001 <0.001 0.30/0.47/0.23
4 2369.862 2456.819 2383.865 0.840 <0.050 <0.050 0.25/0.36/0.20/0.19

5 2341.342 2447.203 2358.389 0.868 0.238 0.252 0.25/0.35/0.01/0.20/0.19

Note: -, indicates no data available. 
Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; aBIC, sample-size adjusted BIC; LMR, 
Lo-Mendell-Rubin adjusted likelihood ratio test; BLRT, Bootstrap Likelihood Ratio Test.
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scores, with relatively higher scores in general fear and fear of ocular/foot complications. This suggests patients 
experienced a moderate degree of worry about disease progression, were particularly concerned about ocular and foot 
complications, and had a noticeable fear of complications occurring. This profile accounted for 47% (n=152) of the 
sample. (3) C3: high fear-high-risk vulnerable profile: This group had the highest mean scores across all dimensions, 
indicating that patients were highly worried about disease progression and experienced strong fear regarding the 
occurrence of complications. This profile accounted for 23% (n=75) of the sample.

Analysis of Factors Influencing the Latent Classes of Fear of Complications Among 
Patients with Type 2 Diabetes
Univariate Analysis
The latent classes of fear of complications were compared according to patients’ general characteristics, including 
medical economic burden, diabetes-related admissions, presence of complications, diabetes distress, and EQ-5D-3L 
health utility scores. Statistically significant differences were found across groups (P < 0.05), as shown in Table 2.

Multivariate Analysis
Using the three latent classes of fear of complications identified by latent profile analysis as dependent variables (low 
fear-stable profile = 1, moderate fear-complication-focused profile= 2, high fear-high-risk vulnerable profile = 3; 
reference category: low fear-stable profile), variables with statistically significant differences in the univariate analysis 
were entered as independent variables into a multinomial logistic regression model. Treatment method was also included 
as an independent variable because it approached statistical significance. Continuous variables were entered using their 
original values, and categorical variables were coded as follows: Medical economic burden: very heavy = 1, heavy = 2, 
moderate = 3, light = 4, none = 5; Diabetes-related admissions: >3 times = 1, 2–3 times = 2, once = 3; Presence of 
complications: yes = 0, no = 1; Treatment method: other = 1, oral hypoglycemic agents + insulin = 2, insulin only = 3, 
oral hypoglycemic agents only = 4. The results of the multinomial logistic regression analysis indicate that, with the low 
fear-stable profile as the reference group, a higher diabetes distress score (OR = 2.536, 95% CI: 1.605–4.008) was a risk 
factor for the moderate fear-complication-focused profile, as shown in Table 3. For the high fear-high-risk vulnerable 

Figure 1 Fear of complications 3 potential profile characteristics.
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Table 2 Univariate Analysis of Latent Profiles of Fear of Complications in Patients with Type 2 Diabetes Mellitus (n=324)

Variable [n (%)]/ 
[M(P25, P75)]

Total  
(n=324)

Low Fear- 
Stable Profile 
(n=97)

Moderate Fear- 
Complication- 
Focused Profile 
(n=152)

High Fear- 
High-Risk 
Vulnerable 
Profile (n=75)

Test 
Statistic

P-Value

Age 6.431a 0.169

≤44 years 78 24 43 11

45~59 years 108 27 52 29

≥60 years 138 42 59 37

Gender 2.089a 0.352

Male 200 62 95 43

Female 124 31 59 34

Place of Residence 3.371a 0.185

Rural 107 29 46 32

Urban 217 64 108 45

Education Level 9.978a 0.126

Primary school or below 86 28 35 23

Junior high school 89 28 38 23

High school/Technical secondary school 57 9 32 16

College degree or above 92 28 49 15

Labor Intensity 8.05a 0.234

Light 219 71 100 48

Moderate 82 18 43 21

Heavy 22 4 11 7

Very heavy 1 0 0 1

Marital Status 6.945a 0.326

Unmarried 26 10 15 1

Married 270 76 125 69

Divorced 9 2 4 3

Widowed 19 5 10 4

Medical economic Burden 26.354a <0.001
No burden at all 54 26 21 7

Relatively no burden 80 26 37 17

Moderate burden 85 20 48 17

Relatively heavy burden 57 12 30 15

Very heavy burden 48 9 18 21

Duration of Diabetes 11.108a 0.085

<1 years 57 15 32 10

1~5 years 59 26 34 10

>5~10 years 85 19 31 15

>10 years 123 33 57 77

Family History of Diabetes 2.152a 0.341

Yes 128 32 67 29

No 196 61 87 48

Diabetes-Related Admissions 17.297a 0.002
Once 137 42 76 19

2–3 times 98 31 42 25

More than 3 times 89 20 36 33

(Continued)
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profile, higher diabetes distress (OR = 2.822, 95% CI: 1.692–4.706), presence of complications (OR = 2.591, 95% CI: 
1.161–5.782), and insulin therapy (OR = 4.490, 95% CI: 1.575–12.802) were identified as risk factors, whereas higher 
quality of life was a protective factor (OR = 0.010, 95% CI: 0.000–0.847), as shown in Table 4.

Table 2 (Continued). 

Variable [n (%)]/ 
[M(P25, P75)]

Total  
(n=324)

Low Fear- 
Stable Profile 
(n=97)

Moderate Fear- 
Complication- 
Focused Profile 
(n=152)

High Fear- 
High-Risk 
Vulnerable 
Profile (n=75)

Test 
Statistic

P-Value

Treatment Method 12.171a 0.058

OHA 70 28 32 10

Insulin 85 17 39 29

OHA + insulin 165 47 81 37

No treatment 4 1 2 1

Presence of Complications 20.432a <0.001
No 156 54 82 20

Yes 168 39 72 57

Diabetes Distress [2.06, (1.59,2.65)] [1.71, (1.29,2.09)] [2.17, (1.77,2.71)] [2.47, (1.94,3.12)] 43.122b <0.001

Quality of Life [0.94, (0.89,1.00)] [0.94, (0.92,1.00)] [0.94, (0.89,1.00)] [0.89, (0.85,0.95)] 21.832b <0.001

Fear of Complications 20.84±11.55 7.28±0.44 21.05±0.37 36.78±0.52 917.689c <0.001

Notes: a χ2 value; b H value; c F value; Bold indicates P<0.05; Fear of complications was assessed using the Fear of Complications Questionnaire (FCQ); Diabetes distress was 
assessed using the Diabetes Distress Scale (DDS); Quality of life was measured using the EuroQol Five-Dimension Three-Level Scale (EQ-5D-3L). 
Abbreviation: OHA, oral hypoglycemic agents.

Table 3 Multinomial Logistic Regression of Factors Associated with Moderate Fear-Complication-Focused Profile in Patients with 
Type 2 Diabetes Mellitus (n = 324)

Variable β SE Waldχ2 P-value OR 95% CI

Constant Term −0.614 2.162 0.081 0.777 - -

Diabetes Distress 0.931 0.233 15.899 <0.001 2.536 1.605–4.008

Quality of Life −1.382 2.083 0.440 0.507 0.251 0.004–14.874

Medical Economic Burden (ref: No burden at all)

Relatively no burden 0.340 0.410 0.688 0.407 1.405 0.629–3.134

Moderate burden 0.676 0.425 2.537 0.111 1.966 0.856–4.518
Relatively heavy burden 0.461 0.501 0.849 0.357 1.586 0.595–4.231

Very heavy burden 0.345 0.543 0.404 0.525 1.412 0.487–4.095

Diabetes-Related Admissions (ref: Once)

2~3 times −0.344 0.337 1.044 0.307 0.709 0.366–1.372

More than 3 times −0.312 0.411 0.577 0.448 0.732 0.327–1.638

Presence of Complications (ref: No)

Yes 0.075 0.323 0.054 0.817 1.078 0.572–2.030

Treatment Method (ref: OHA)

Insulin 0.526 0.423 1.545 0.214 1.692 0.738–3.880
OHA + insulin 0.341 0.344 0.987 0.320 1.407 0.717–2.759

Others 0.489 1.299 0.142 0.707 1.631 0.128–20.807

Notes: The low fear-stable profile serves as the reference group; -, indicates no data available; Bold indicates statistical values (β, SE, Waldχ2, OR, 95% CI, and P) of significant 
variables; Diabetes distress was assessed using the Diabetes Distress Scale (DDS); Quality of life was measured using the EuroQol Five-Dimension Three-Level Scale (EQ-5D-3L). 
Abbreviations: ref, reference; SE, standard error; OR, odds ratio; 95% CI, 95% confidence interval; OHA, oral hypoglycemic agents.
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Discussion
Heterogeneity in Fear of Complications Among Patients with Type 2 Diabetes
The results of this study revealed significant heterogeneity in fear of complications among patients with type 2 diabetes, 
which could be categorized into three distinct profiles: low fear-stable profile (30%), moderate fear-complication-focused 
profile (47%), and high fear-high-risk vulnerable profile (23%). Patients in the high fear-high-risk vulnerable profile 
exhibited high scores across all dimensions of complication fear. This profile was also associated with higher levels of 
diabetes-related distress and a greater incidence of complications, indicating comprehensive patient concern about 
disease progression that intensifies fear of complications, accompanied by increased distress and reduced quality of 
life. The moderate fear-complication-focused profile, representing the largest subgroup (nearly half of the sample), 
showed relatively high scores in the fear of ocular and foot complications dimension. This suggests that patients within 
this profile harbor specific concerns about complications with high visibility and strong potential for disability, such as 
retinopathy and diabetic foot. Patients in the low fear-stable profile demonstrated low fear levels across all dimensions, 
indicating mild concern about disease progression, an absence of significant fear, and positive psychological adaptation. 
From a clinical perspective, effective identification of patients’ fear-of-complication profiles can be achieved using brief, 
validated FoC scales. Stratified interventions can then be implemented based on the characteristics of each group. For the 
high fear-high-risk vulnerable profile, intensive psychological support, such as cognitive behavioral therapy,24 should be 
provided while ensuring management of existing complications. For the moderate fear-complication-focused profile, 
targeted evidence-based education on complication prevention, early warning signs, and regular screening is 
recommended.25 For the low fear-stable profile, reinforcement of standardized self-management. Comprehensive, 
tailored approaches are crucial for improving both psychological well-being and disease management.

Table 4 Multinomial Logistic Regression of Factors Associated with High Fear-High-Risk Vulnerable Profile in Patients with Type 2 
Diabetes Mellitus (n = 324)

Variable β SE Waldχ2 P-value OR 95% CI

Constant Term −0.225 2.361 0.009 0.924 - -

Diabetes Distress 1.038 0.261 15.815 <0.001 2.822 1.692–4.706

Quality of Life −4.557 2.240 4.137 0.042 0.010 0.000–0.847

Medical Economic Burden (ref: No burden at all)

Relatively no burden 0.502 0.577 0.757 0.384 1.651 0.533–5.112
Moderate burden 0.462 0.596 0.599 0.439 1.587 0.493–5.105

Relatively heavy burden 0.339 0.651 0.270 0.603 1.403 0.392–5.027

Very heavy burden 0.962 0.655 2.158 0.142 2.616 0.725–9.440

Diabetes-Related Admissions (ref: Once)

2~3 times 0.414 0.441 0.880 0.348 1.512 0.637–3.589
More than 3 times 0.317 0.496 0.409 0.523 1.373 0.520–3.626

Presence of Complications (ref: No)
Yes 0.952 0.410 5.402 0.020 2.591 1.161–5.782

Treatment Method (ref: OHA)
Insulin 1.502 0.535 7.894 0.005 4.490 1.575–12.802
OHA + insulin 0.644 0.478 1.812 0.178 1.904 0.746–4.864

Others 2.057 1.573 1.710 0.191 7.823 0.359–170.697

Notes: The low fear-stable profile serves as the reference group; -, indicates no data available; Bold indicates statistical values (β, SE, Waldχ2, OR, 95% CI, and P) of significant 
variables; Diabetes distress was assessed using the Diabetes Distress Scale (DDS); Quality of life was measured using the EuroQol Five-Dimension Three-Level Scale (EQ-5D-3L). 
Abbreviations: ref, reference; SE, standard error; OR, odds ratio; 95% CI, 95% confidence interval; OHA, oral hypoglycemic agents.
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Factors Associated with Latent Profiles of Complication Fear in Type 2 Diabetes 
Patients
Patients Treated with Insulin Were More Likely to Be Classified as High Fear-High-Risk Vulnerable Profile
The results showed that patients receiving insulin therapy were more likely to be classified into the high fear-high-risk 
vulnerable profile, consistent with the findings of Arend et al.10 While insulin therapy is an effective method of glycemic 
control, patients often perceive it as a sign of disease deterioration, which triggers heightened fear and psychological 
burden.26 On one hand, some patients misinterpret the initiation of insulin as a direct consequence of oral medication 
failure or poor glucose control, leading to negative cognitions about disease worsening. On the other hand, the 
complexity of daily injection routines, the risk of hypoglycemia, and the strict lifestyle requirements associated with 
insulin therapy further exacerbate patients’ anxiety and coping pressure. Therefore, clinical practice may consider 
prioritizing the psychological well-being and cognitive adjustment of insulin-treated patients. Structured educational 
interventions (such as visualizing the disease progression for patient education)27 may be used to correct cognitive biases, 
reduce patients’ negative associations, and encourage patients to rationally understand the significance of insulin therapy, 
thereby potentially alleviating treatment-related fear.

Patients with Complications Were More Likely to Be Classified as High Fear-High-Risk Vulnerable Profile
The study also found that patients with complications were at a higher risk of being classified into the high fear-high-risk 
vulnerable profile. Previous studies have similarly shown that patients with diabetic foot complications exhibit greater 
fear of outcomes such as heart attack, infection, amputation, and dialysis than those without such complications.28 

Diabetic complications, such as retinopathy, neuropathy, foot disease, and nephropathy, are typically characterized by 
irreversible pathology, progressive deterioration, and significant impacts on quality of life. These complications not only 
increase patients’ physical symptom burden but also heighten concerns about ongoing health decline. Moreover, patients 
who have experienced complications tend to have a deeper awareness of the potential severity of diabetes, often 
generalizing their painful experiences into expectations of more severe future health threats, thereby developing high 
levels of disease fear.29 Some studies have also found that diabetic patients who do not receive adequate guidance on 
complication management often experience low self-efficacy. After developing complications, they are prone to feelings 
of loss of control and helplessness, which further increase their anxiety about future health.30 Hence, clinical care should 
not only focus on the diagnosis and management of complications but also address their psychological implications. For 
patients with complications, early assessment of complication-related fear, timely identification of high-risk individuals, 
and multidisciplinary support (such as podiatric care and psychological counseling) are essential to rebuilding disease 
control beliefs and reducing fear levels.

Positive Correlation Between Diabetes Distress and Fear of Complications in Patients with Type 2 Diabetes
This study found that higher diabetes distress scores were independent risk factors for both the moderate fear-complica
tion-focused and high fear-high-risk vulnerable subtypes, with a stronger effect observed in the high-fear group. Diabetes 
distress refers to chronic emotional distress triggered by long-term treatment burdens, difficulties in glycemic control, 
and lifestyle restrictions, whose persistent presence may induce negative expectations and concerns about disease 
progression.18 Studies have found that higher levels of diabetes-related distress make patients more likely to exhibit 
catastrophizing cognition and health anxiety, leading them to excessively focus on the risk of developing complications 
and experience anticipatory fear.31 Meanwhile, patients experiencing higher levels of diabetes distress often show 
decreased self-efficacy in blood glucose control, expressed through negative beliefs about the inevitability of disease 
progression, as well as feelings of helplessness and loss of control, psychological states that are closely associated with 
the emergence and progression of fear of complications.32 Therefore, clinical practice could emphasize systematic 
assessment of diabetes distress and may incorporate targeted interventions, such as cognitive-behavioral therapy to 
address catastrophizing thinking and the establishment of social support networks to alleviate disease management 
burdens,24 thereby supporting patients’ psychological adaptation and clinical outcomes.
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Negative Correlation Between Quality of Life and Fear of Complications in Patients with Type 2 Diabetes
The results of this study revealed that patients with higher quality-of-life scores were less likely to belong to the high 
fear-high-risk vulnerable group, consistent with findings by Andreas33 et al. Patients with better quality of life typically 
exhibit superior physical functioning, such as better mobility and self-care abilities, allowing them to perform daily 
activities independently and reducing excessive vigilance toward potential triggers of complications. Notably, these 
patients often maintain more stable psychological states, which directly influence disease perception. Previous research 
indicates that individuals with chronic illnesses who experience persistent negative emotions are more prone to 
catastrophizing beliefs about complications, whereas stable and positive emotional states significantly lower perceived 
disease threats.34 Furthermore, a higher quality-of-life score often implies a lighter physical symptom burden and 
reduced sensitivity to minor physiological changes, thereby lowering the likelihood of misattributing everyday discom
forts to complication progression. Together, these mechanisms foster a more adaptive cognitive framework toward illness 
and mitigate worries about future health deterioration. Therefore, clinical interventions may consider adopting a two- 
pronged approach: healthcare providers could prioritize quality of life assessment in diabetic patients, enhance physical 
function maintenance, and encourage active participation in developing and implementing personalized exercise regi
mens to potentially delay functional decline. Simultaneously, positive cognitive experiences may be fostered through 
acceptance and commitment therapy and other positive emotion training techniques to help reconstruct adaptive illness 
beliefs and reduce disease-related fear.

Limitation
This study has several limitations. First, recruitment was restricted to hospitalized patients from a single tertiary hospital. 
These individuals likely face higher distress and complication burdens than those living in the community, which may 
limit the generalizability of the identified fear of complication profiles. Second, the cross-sectional design prevents us 
from making causal inferences. Consequently, the directionality of relationships between fear-of-complication subtypes, 
diabetes distress, and quality of life remains unclear. Third, all variables were measured via self-reports. This approach is 
susceptible to recall and social desirability biases; furthermore, Harman’s single-factor test cannot entirely rule out 
common method variance. Future research should employ multicenter and longitudinal follow-up designs, incorporating 
multi-source and objective clinical data to validate and extend these findings.

Conclusion
This study identified three latent profiles of fear of complications among patients with type 2 diabetes: low fear-stable, 
moderate fear-complication-focused, and high fear-high-risk vulnerable. Among them, the high fear-high-risk vulnerable 
profile accounted for 23% of patients and was characterized by higher diabetes distress and poor quality of life. Patients 
with existing complications or receiving insulin therapy were more likely to belong to the high fear-high-risk vulnerable 
profile. These findings indicate substantial heterogeneity in fear of complications and may inform stratified care 
interventions in clinical practice. Healthcare professionals could consider routinely screening patients for fear of 
complications using brief, validated scales, with particular focus on those exhibiting high levels of fear. Integrated 
psychological support and complication-focused health education may benefit patients with high fear levels. Given the 
cross-sectional design, future prospective studies are needed to validate the stability of these fear profiles, examine 
whether profile membership predicts clinical outcomes such as treatment adherence and glycemic control, and explore 
tailored interventions targeting different fear subtypes.

Ethics Statement
The Bioethics Committee of Anhui Medical University approved this study (No: 82240154), ensuring compliance with 
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which shall not be disclosed to unauthorized parties.
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